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CHAPTER I 

INTRODUCTION 

The application of theoretical economics has undergone 

rapid change in the past few decades. Many conceptual tech

niques have entered the growing body of economic thought 

which have proven beneficial in simulating economic condi

tions in the real world. Although several positive contri

butions have been made, the writer believes there is an 

over-reliance on certain macro economic tools. While these 

tools are useful in supplying answers to particular types of 

problems, there appears to be a lack of serious consideration 

being given to the usefulness of other tools which have 

potential merit in explaining effects caused by other, more 

subtle forces in the economy. 

In part this analytical imbalance appears to be the re

sult of a doctrinaire approach-̂  to solving problems in macro 

economics. While economic doctrines are useful as a starting 

point of analysis, it is most unfortunate when theoretical 

"means" become ends in themselves. As Moulton has aptly 

stated " . . . this worshipful attitude toward 'received doc

trine' . . . blinds the intellect and shuts out the light of 

new knowledge." 

^ By a doctrinaire approach is meant the strict adher
ence to a particular school of thought with little effort 
made to broaden the school's theoretical base by introducing 
new thoughts from other schools or sources. 

p 
Harold G. Moulton, Economic Research and the Develop

ment of Economic Science andr"Public Policy (New York! Natinri. 
al Bureau of Economic Research, Inc., 1956), p. 43 



The doctrines primarily in question are those of the 

Keynesian and neoclassical schools. While neoclassical 

principles are still applied to problems in micro economics, 

the dominant macro school, today, is that originated by John 

Maynard Keynes. Keynes, dissatisfied with neoclassical 

methods,-^ was instrumental in developing alternate approaches 

to the solution of economic problems. While Keynes' methods 

became widely accepted, evidence tends to indicate that the 

close following of his doctrine by contemporary economists 

is responsible for the limited application of macro theory 

in some key areas.'^ 

Although the approaches of Keynesian and neoclassical 

economics differ in many respects, it is not completely nec

essary that one analysis of economic conditions, resulting 

in a course of action, would necessarily be exclusive 

^ In his book, Keynes indicates his dissatisfaction 
with the neoclassical doctrine as he states: "The composi
tion of this book has been for the author a long struggle of 
escape . . . a struggle of escape from habitual modes of 
thought and expression. The ideas which are here expressed 
so laboriously are extremely simple and should be obvious. 
The difficulty lies, not in the new ideas, but in escaping 
from the old ones, which ramify, for those brought up as 
most of us have been, into every corner of our minds," J, M, 
Keynes, The General Theory of Employment. Interest, and Money 
(New York: Harcourt, Brace and Co.), p. viii. 

^ In support of this assertion, Arthur Smithies states, 
in reviewing a report prepared by contemporary Keynesian 
economists, that: "if the report does represent a consensus 
of American economists, it means that our thinking has now 
reached a state of Keynesian conservatism. So far as it de
pends on economic doctrine, it could have been^written soon 
after the publication of the General Theory; and it could not 
have been written before. Let those who say there has been 
no Keynesian revolution ponder over the validity of that 
assertion." Arthur Smithies, "The American Economic Assoc
iation Committee Report on Economic Instability," The Ameri
can Economic Review. XLI, No. 2 (May, 1951), pp, 181-182« 



of the other approach. Nevertheless, this dichotomy evolved 

from philosophical and theoretical conflicts between these 

two schools of thought. 

I-fhile economists are noted for their interest in de

bate and controversy,5 the debate between these schools 

transpired during the highly emotional atmosphere of the 

economic depression. The prevailing economic crisis promoted 

the development of claims and counterclaims which made com

promise seemingly impossible.^ Consequently, the institu

tion of the new approach, the Keynesian approach, means, in 

effect, the destruction of the alternate view - coexistence 

was unacceptable.'^ 

Because of this conflict, the methods of post-depres

sion economists have created an artificial chasm between the 

approaches of macro economics, as developed by Keynes, and 

5 A detailed discussion of this theoretical controversy 
is found throughout the chapters of Don Patinkin's Money. 
Interest and Prices (White Plains, New York: Row, Peterson 
and Co., 1957). 

^ In effect this became a war of concepts and ideas. 
In this regard Boulding has stated: "It is a characteristic 
of true war . . . that it does not further communications 
and insofar as it modifies the positions of the contending 
parties, it drives them further apart or entrenches them in 
their original errors instead of bringing them closer togeth
er." Kenneth E. Boulding, The Skills of the Economist 
(Cleveland, Ohio: Howard Allen, Inc., 1958), p. 6. 

'̂  In speaking of Keynes' tactics, Harrod, a follower 
of Keynes, remarks: "It has to be recorded that all seemed 
fair to him in controversial warfare, and that he seldom 
paused to consider whether what his cause gained by the in
sertion of an expression of obloquy was enough to Justify 
the pain that it might give." R. F. Harrod, The Life of 
John Maynard Keynes (New York: Harcourt, Brace and Co., 
1951), P. 359. 



the deductive approach, as refined by the neoclassical econo

mists.° The lack of use of these deductive tools is believed 

by Pigou to be the result of the abusive attack on the neo

classical approach by Keynes.^ 

While some validity likely exists to Pigou's claim, it 

would be unfair to say that Keynes* attack was the sole factor 

in diminishing the importance of neoclassical thought in macro 

economics. His attack occurred during a depression in which 

the world economies had failed to conform to the assumptions 

of the neoclassical theory. The result was that neoclassical 

economics was blamed for a variety of economic problems. 

Nevertheless, Keynes' assault, which possibly aided in popu

larizing his book, greatly reduced the respect and influence 

of neoclassical methods as a means of evaluating changes in 

8 Almost without exception a gap is found in most 
economic textbooks between the discussion of macro economics 
and micro economics with little effort made to continue the 
deductive logic used in micro economics in application to 
problems of the aggregate economy. A typical example of 
this dichotomy is the textbook prepared by Paul A. Samuelson, 
Economics - An Introductory Analysis (5th ed.; New York: 
McGraw-Hill Book Co., 1961). 

^ Pigou's feelings towards what he felt to be abuse 
by the Keynesian economists on the neoclassical position is 
reflected in a statement he made in 1936 concerning the be
havior of his favorite teacher in evaluating the preceding 
dominant classical theory in contrast with the behavior of 
the Keynesian economists in evaluating the neoclassical 
theory. "Marshall has been criticized for his extreme 
loyalty to the great classical writers; for interpreting 
their thought perhaps overgenerously; for looking always to 
the positive contributions that they made, and passing by 
their failures or imperfections. If generosity of that kind 
be a fault at all, it is a great man's fault, not a little 
man's. Improve on what has been done by all means; build on 
it; strengthen and test its foundations. But such adverse 
criticism might well occupy a much smaller place in our dis
cussions and in our interest than it in fact does occupy." 
A. C. Pigou, Economics in Practice (London: MacMillan and 
Co. Ltd., 1936), p. 108. 
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the aggregate economy.•̂ '-̂  

As a result the current feeling in macro economics is 

to minimize deductive methods as having important application 

to aggregate problems. Therefore, conditions arise in macro 

economic problems which cannot be explained with the use of 

inductive tools. It is because of these circumstances that 

this writer finds a dual purpose in writing this thesis. 

First, he believes that many statements made about the 

neoclassical theory are misinterpretations of fact; sometimes 

because the spokesman lacks clear knowledge of the distinc

tion between the classical and neoclassical positions, and 

sometimes because it makes his position appear better.•̂ •'- It 

is hoped that the historical discussion in Chapter II will 

clarify some of the misstatements about the neoclassical 

approach and create both greater respect for and possible 

use of these tools for solving aggregate economic problems. 

Bridging the gap between the approaches should be facilitated 

•̂^ Samuelson, following Keynes' assault, has said, 
"Whether Keynes was deliberately Machiavellian in this, only 
he can tell, and whether or not such tactics helped the 
spread of his doctrines, only his biographer will be able to 
tell us," Paul A. Samuelson, "Professor Pigou's Employment 
and Equilibrium," The American Economic Review. XXXI, No, 3 
(September, 1951), p. 545. 

-̂-̂  Keynes blanketly considers the works of the class
ical and neoclassical school as identical with each other 
with little or no progress m,ade in economic theory for the 
past fifty years by the neoclassical economist. Hazlett 
states that: "Keynes writes as if all the economists before 
him had dozed off into a sort of dogmatic slumber, thought
lessly incanting after each other some unexamined cliches' 
of thought." Henry Hazlett, The Failure of the "New Econom
ics" (Princeton, New Jersey: D. Van Nostrand Company, Inc., 
1959), p. 11. 



by a greater understanding of the neoclassical tools and 

assumptions. 

The second purpose of this thesis is to show how the 

premises of neoclassical economics can be applied to prob

lems of the aggregate economy. It is the belief of this 

writer that with growing use of the computer as a tool for 

analyzing economic data, micro economic changes will provide 

the raw analytical material upon which future aggregate pre

dictions are made. Economists who ignore the significance 

of this possibility are overlooking one of the most promis

ing analytical developments of this century. 

The emphasis of the thesis is placed on the work of 

A. C. Pigou, a well known neoclassical economist, and more 

specifically on what has become identified as the Pigouvian 

Theorem or the Pigou Effect. While the Pigouvian Theorem 

has created some interest, the writer finds upon reading in 

the area of price level analysis that the theorem has not 

been considered in the framework of modern analysis. Although 

the theorem could not be described as a general theory, it 

has potential value in aiding the economist's understanding 

of a variety of economic problems. 

It is in this context that this thesis re-examines the 

neoclassical approach. Chapter II is designed to clarify 

statements about neoclassical economists and to provide some 

background from which to Judge later developments in the 

thesis. Chapter III discusses the tools and framework of 

the Pigouvian analysis as they are applicable to his theorem. 
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Chapter IV discusses the theorem under assumptions which 

seem more in keeping with our contemporary economy. The 

Pigouvian approach, translated into a statistical model, is 

tested for the applicability of the theorem and related param

eters in terms of predicting results. 

Finally, Chapter V summarizes the statistical evidence 

and evaluates the influence of the "Effect" in terms of sta

tistical criteria. Conclusions are drawn on the basis of 

empirical evidence. 



CHAPTER II 

THE EVOLUTION OF CURRENT THEORY 

The Saga of Neoclassical Thought 

When the name of A. C. Pigou is mentioned today, many 

economists think of a man proclaiming the virtues of the 

classical school of economic thought. In many ways their 

characterization is quite descriptive. In other ways it 

neglects numerous details of a man who has spent much of his 

life updating the classical line of thought. In fact, his 

time in this latter aspect is so dominant that Pigou may be 

called a Neoclassicist. 

Since neoclassical economics has grown out of an ear

lier school of thought, it would be difficult to evaluate 

Mr, Pigou's work without first briefly noting certain aspects 

of economic history of the nineteenth century and the works 

of the classicists that preceded him. Consequently, high

lights of this history are appropriate in introducing Pigou 

and his theoretical works. 

Most historians would agree that classical theory was 

largely based on the assumptions of a rapidly expanding econ

omy. In Western Europe and the United States, a social, 

economic, and technological revolution was taking place. 

This was an age in which the common man was given an oppor

tunity to rise above his former serfdom level. It was a 

period in which big opportunities were made possible through 

the exploration of new territory. 

One of the major problems of this era was to find suf

ficient funds to finance these explorations. There was 

8 



little problem of determining the level of employment, for 

all who wanted employment found it. In an economic environ

ment composed of small firms and unorganized labor, the real 

wage was determined by production at full employment. Typ

ically the money wage changed roughly proportionately to the 

price level. Since full employment was the usual case, long 

run tendencies dominated classical thought. As a result the 

seemingly significant problems of this era were the deter

mination of the price level and the division of the national 

income between savings and consumption,-'-̂  

The classical model, therefore, was a highly competi

tive one in which the tendencies of society were those of 

directing economic activity towards a long run norm,-'-̂  Under 

these conditions, theory was mainly concerned with the exist

ence of equilibrium states. Economic problems centered on 

allocating resources while little attention was paid to 

short-run cyclical fluctuations.^^ Although the classicists' 

model of the world was oversimplified, it still proved ade

quate for the particular time.15 

12 Joseph P. McKenna, Aggregate Economic Analysis 
(New York: Dryden Press, 1955), p. 214. 

^5 Robert Clower, "Keynes and the Classics, A Dynam
ical Perspective," The Quarterly Journal of Economics. LXXIV, 
No. 2, (May, I960), p. 322. 

^^ Milton Friedman, "The Methodology of Positive Eco
nomics," Essays in Positive Economics (Chicago, Illinois: 
The University of Chicago Press, 1953), p. 133. 

•"-̂  A. C. Pigou, The Theory of Unemployment (London: 
MacMillan Co., Ltd., 1933), p. vi. 
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As the twentieth century began, the environmental char

acteristics of these growing nation-states began to change. 

By the time Marhsall's Principles appeared in 1890, there was 

evidence that the Western World had entered a new epoch. 

Fluctuations in economic activity became more prevalent and 

unemployment resulted in a more frequent problem. These new 

conditions produced the neoclassical economists. This school 

that largely followed the classical doctrine, but discarded 

those parts which, like Say's Law,-̂ ^ were no longer relevant 

to the current society. Although their interests diverged 

in many directions, their primary interest was that of busi

ness cycles and fluctuations—a growing problem of the day.-̂ ' 

While the neoclassical models maintained many charac

teristics of the classical analysis, this group of economists 

recognized that many of the underlying assumptions were no 

longer based on an adequate description of reality. They 

considered, however, their competitive model to be a social 

^^ Since the period was predominately expansionary, 
labor shortage was a frequent problem, but less-than-full 
employment was not. Under these circumstances, dynamic con
siderations were of little interest. Although recessionary 
periods did exist, they were usually brief and minor. Since 
scarcity of factors but not lack of demand was a major prob
lem, most economists accepted Say's Law—that supply creates 
its own demand. See Eric Roll, A History of Economic Thought 
(3rd ed.;Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1956), 
pp. 190-199. 

1'̂  In reviewing Pigou's Industrial Fluctuations, one 
of the first books dealing with the business cycle problem, 
Colin Clark has remarked that it ". . .is based upon a most 
careful ordering of all the statistical facts available at 
that time, and upon some brilliantly correct generalizations." 
Colin Clark, "Colin ,Clark on Pigou," The Development of Eco
nomic Thought (H. W. Spiegal Edition; New York: John Wiley & 
Sons, Inc., 1952), p. 70. 
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ideal—a goal towards which society should move. Their 

policy orientation was towards those measures that would 

promote the general welfare through institutional adjust

ments . 

The neoclassicists noted many imperfections in the 

competitive market, such as the growing strength of labor 

unions to resist wage reductions, the increasing impact of 

legal and fiscal measures of the government on employment, 

and th6 concentration of business power. They believed, 

nevertheless, that government and other institutions should 

be designed by laws and supported by action to bring about 

conditions conducive to full employment.-^^ In the words 

of Pigou: 

Adam Smith's invisible hand is not an external fate 
taking precedence over political institutions, but 
does its Job, well or ill, only because these insti
tutions have been framed, maybe in the interests of 
a ruling class or clique, maybe for the general good, 
to control and direct its movements.19 

Neoclassical economists do not deny the existence of unem

ployment as some of their opponents have suggested. Their 

essential contention is that in all circumstances a state of 

full employment can be secured.2*^ Moreover, they realize 

that if wage earners are not competitive but contrive by 

means of combination or otherwise to set the wage too high 

then full employment will not exist. Furthermore, full 

18 Pigou, loc. cit.. p. 109. 

19 A. C. Pigou, Income Revisited (New York: MacMillan 
Co., 1955), p. 3. 

2^ A. C. Pigou, "The Classical Stationary State," 
Economic Journal (December, 1943), p, 344. 
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employment is not to be taken in the literal sense, but to 

include those employable individuals who seek work. 

The neoclassical school provided a body of thought or 

doctrine which was accepted, at least in part, by a majority 

of economists. Although there was much disagreement on many 

points, the neoclassical theory was the one most adhered to 

until the mid-thirties. 

The Upward Surge of the New Economics 

The depression of the nineteen-thirties brought about 

many revolutions in thinking including not only political 

and social, but probably of more lasting significance - a 

revolution in economic thinking. During those years, most 

of the nation-states of the world were seeking solutions to 

their economic ills. There was a need for a new way of life, 

new ideas, and a new approach that would relieve the social 

and economic chaos. 

The man that seemingly fulfilled these needs was the 

British economist and financier named John Maynard Keynes. 

Keynes' book. The General Theory of Employment. Interest, and 

Money, offered a different approach for solving economic 

problems. Viewing much the same phenomena as the neoclass

icists, he came to different conclusions and solutions. His 

ideas were to have a tremendous impact on the policies of 

legislatures for decades to come. 

Although most of his ideas had been originated by other 

economists in the preceding decades, Keynes was the first one 

able to organize these ideas into a form that could be recog

nized, with some reservations, as a general theory. As a 
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result, the instruments and devices of his General Theory be

came a part of almost every economist's kit of tools. ''Jhile 

furnishing a new line of thought, Keynes' book claimed to re

fute the theory of "classical" or neoclassical thought. 

Keynes attacked the neoclassical doctrine on several 

planes. He found fault with the automatic function of the 

interest rate to produce full employment.^^ He differed with 

the neoclassicists on definitional grounds with regard to 

full employment and charged that wage flexibility is an un

realistic means of obtaining full employment. The chief type 

of neoclassical voluntary unemployment, caused by downward 

rigidity of wages, finds no place in the Kesmesian scheme. 

Reductions in the real wage through upward price level move

ments by means of monetary expansion are depended upon to 

bring about the desired results. Keynes also believes that 

the laboring man is more concerned with the money wage^^ than 

he is with his real wage, for he states: 

Thus, it is fortunate that the workers, though uncon
sciously, are instinctively more reasonable economists 
than the classical school, inasmuch as they resist re
ductions of money-wages, which are seldom or never of 
an all-round character . . . whereas they do not resist 
reductions of real wages . . .23 

Although Keynes believes, in general, that increased employ

ment must mean a lower real wage, he disagrees with the 

21 This point is discussed in detail in Chapter III, 

22 This willingness to accept a given money wage re
gardless of the purchasing power or real income of that money 
wage has been described as the "money illusion," Albert 
Hahn, The Economics of Illusion (New York: Squier Publishing 
Co., Inc., 1949), Chap. I. 

23 Keynes, op. cit., p. 14. 
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classical doctrine that money-wage rigidities are a major 

cause of both cyclical and secular unemployment. In absence 

of a clear rebuttal, the dominant interest in the neoclassi

cal theory slowly, but surely, faded away, 

Keynes" apparent refutation of the neoclassical posi

tion attracted such a large number of followers that the 

growing reliance in the use of the Keynesian techniques dur

ing the late nineteen-thirties and forties became known as 

the Keynesian Revolution. The approach developed by Keynes 

still dominates income analysis of the free world, 

A Re-Examination of Contemporary Theory 

The way to examine the results of a new theory is by 

examining empirical evidence and by the test of time. Years 

are required to rigorously test economic theories. Results 

in some cases have shown the theory to be acceptable. Other 

conditions have shown the "Keynesian approach" to be grossly 

inadequate, 

Smithies has observed that: 

Whenever one encounters a proposal for stabilization 
through fiscal and monetary methods, whether it be by 
Keynes, Beveridge, Hansen, the U, N, Report, one can 
be quite sure that the inflationary dilemma will be 
recognized but left unresolved. The consensus evapo
rates when it comes to questions how full employment 
and price stability are to be achieved at the same 
time. Full employment is still haunted by the prospect 
of a wage-price spiral,24 

Disappointing results have caused unrest.25 The current 

24 Smithies, loc. cit,. p, 182 

25 Viner has remarked that, "In a world organized in 
accordance with Keynes' specifications there would be a con
stant race between the printing press and the business agents 
of the trade unions, with the problem of unemployment largely 
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disagreement and discontent with the Keynesian analysis has 

caused economists to seek answers elsewhere.26 

The search has led in part to the premises of neoclass

ical theory. The growth of escalator and cost-of-living wage 

clauses has caused current feeling in the area of labor eco

nomics to dismiss Keynes' labor supply curve, dependent on 

the money wage, as being "an excusable aberration of a great 

theorist, "2'̂  As a result, Klein, Patinkin and others have 

adopted the neoclassical view that the supply of labor is a 

function solely of the real wage. 

What elements of tha^neoclassical analysis may be of 

value to modern macro analysis? How does the neoclassical 

approach differ from Keynesian economics? The long contro

versy which culminated in the Pigou Effect has created an 

atmosphere ready for many changes in the modern analysis. 

The need for these changes is exemplified by a statement 

made by John Williams, one of the leading contemporary econo

mists: 

solved if the printing press could maintain a constant lead 
and if only volume of employment, irrespective of quality, 
is considered important." Jacob Viner, The Long View and 
the Short (Glencoe, Illinois: The Free Press, 1958), p, 87. 

26 Keirstead writes, " . . . here in Canada we are ex
periencing growing unemployment and continuing inflationary 
pressure. If aggregate demand is increasing, as all the 
statistics indicate . . . then there cannot be under Keynes
ian terms, growing unemployment. Yet there is. It is only 
when one views the total economy as divided into sectors, 
among which there are barriers to free movement, that one 
can begin to explain what is happening," B. S. Keirstead, 
Capital. Interest, and Profits (New York: John Wiley & Sons, 
Inc., 1959), p. 81. 

27 James Tobin, "Asset Holding and Spending Decisions," 
The American Economic Review. XLII, No. 2 (May, 1952), p.118, 
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Certainly, in recent years, Keynesian economics has 
been undergoing fundamental changes. We have become 
dissatisfied with the "law," as Keynes gave it to us. 
One form that this has taken has been the further anal
ysis of the consumption function. It seems now agreed 
among econometricians that the "simple relation" between 
income and consumption, as Keynes states it, is unstable, 
and in searching for a more complex relation which may 
have some promise of greater stability various hypothe
ses have been introduced which contradict Keynes' own 
theory . , . The broad fact seems to be that we have 
nothing left of this basic concept of the Keynesian 
theory other than that consumption is an important com
ponent of income and deserves all the study we can give 
it,28 

These comments and other stimulating questions lead to a re

visit of the neoclassical theory. Economists have seen that 

not all the answers are to be found in the aggregative ap

proach of Keynes. Concerning the General Theory, Kurihara 

comments. 

e , 0 post-Keynesian, experiences and controversy sug
gest that there is neither general agreement on Keynes' 
analysis nor a general harmony of those interests which 
are affected by Keynesian measures, quite apart from 
the disharmony which arises from the reduced incomes of 
fixed income receivers.29 

This disharmony has caused a resurgence of interest in re

cent years in the movements within these aggregate functions 

the distribution or composition of the parts—which make up 

these totals. On this point Keirstead comments, 

28 Williams observes, for example, that liquidity is 
now commonly accepted as a factor influencing consumption, 
whereas in Keynes' theory it affected only investment. We 
have been working with various hypotheses, including saving 
out of past income, liquid assets, capital gains, the last 
highest income reached during a boom, expectations of future 
income, and other possible factors affecting the income-
consumption relation. John H. Williams, Economic Stability 
in a Changing World (New York: Oxford University Press, 
1953), pp. 10-11. 

29 Kenneth K. Kurihara (ed.). Post Keynesian Economics 
(New Brunswick: Rutgers University Press, 1954), p. 358, 
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I am not sure if there is not some danger to economics -
and to economic policy - in the trend towards sole 
reliance on aggregative concepts in analysis. Keynes 
gave us much, but there was value in the old partial 
equilibrium analysis, among other things a continual 
reminder that every economy is departmentalized,30 

The micro-movements are realized once again as being signif

icant in terms of their repercussions on aggregate determi

nants such as employment. This revival of interest has been 

particularly prevalent since the appearance of the Pigouvian 

Theorem, 

A Re-Examination of Neoclassical Theory 

Prior to the nineteen-thirties, neoclassical economics 

had dominated the economic schools, and Pigou had been one 

of its most respected leaders. After Keynes' apparent refu

tation of the orthodox position, Pigou re-appraised the 

orthodox and Keynesian positions to isolate whatever weak

nesses or strengths they might have had. The results of this 

inquiry led Pigou to formulate what is now known as the Pigou 

Effect or Theorem.31 

Much has been said about the Effect,, An explicit 

statement of this theorem would be, "There always exists a 

sufficiently low price level such that, if expected to con

tinue indefinitely, it will generate full employment."32 

30 Keirstead, loc. cit. 

31 The outcome of Pigou's study has become known both 
as the Pigou Effect and the Pigouvian Theorem, Both names 
will be used interchangeably throughout the remainder of 
this thesis. 

32 D, Patinkin, "Price Flexibility and Full Employ
ment," Readings in Mcfnetary Theory (New York: The Blakiston 
Company, 1951), p. 271. 
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Pigou's new formulation, similar to the orthodox33 position 

in many respects, differs in emphasis. Although both Pigou 

and other neoclassical economists stress the importance of 

price flexibility, the meaning of flexibility is significant

ly different from the traditional neoclassical position. 

Formerly, economists were primarily concerned with flexibil

ity of relative prices so that profit margins could be restored 

when wages were too high in relation to other factors.34 

Pigou's concern is with the flexibility of absolute prices 

while recognizing the real value of money on the optimization 

of income. 

By concentrating on the absolute price level, Pigou in

troduces the influence of the monetary economy on the real 

economy. Heretofore, orthodox economists had insisted that 

relative prices alone were important. Patinkin indicates the 

importance of the Pigou position as he argues. 

On this point classical economics is definitely wrong. 
For, in a money economy, the demand for any good must, 
in general, depend on the absolute price level, as well 
as on relative prices. This is a direct result of 
utility maximization.35 

Pigou then believed he had the weakness and the cure 

for the classical model under conditions of flexible wages".36 

33 Although the term "neoclassical" will be used to 
describe the school from which Pigou is a member, the use of 
the word orthodox will be used to identify the position of 
the neoclassical school prior to the development of the 
Pigouvian Theorem. 

3"̂  A. C. Pigou, Employment and Equilibrium (2nd ed,; 
London: MacMillan Co., Ltd., 1949), pp. 90-94 

35 Patinkin, loc. cit.. p. 265. 

36 As Patinkin has noted, "a strict interpretation 
of Pigou's position would indicate that unemployment can be 
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Many contemporary economists are now accepting the neoclass

ical labor supply curve as a function of the real wage in 

preference to Keynes' money wage supply curve.37 Tobin has 

commented that the acceptance of this labor supply curve 

based on the real wage 

rules out unemployment as a possible equilibrium solu
tion of a completely static Keynesian model and makes 
it necessary to attribute unemployment to the failure 
of the model to have a solution and the failure of the 
labor supply function to be satisfied. Pigou's amend
ment gives such a model a solution.38 

This amendment, the Pigou Effect, therefore, pointed a way 

to full employment which Keynes and the classicals had over

looked. 

eliminated even if real wages remain the same as long as 
prices fall proportionately with the fall in wages." Ibid, 

3'̂  The labor supply curve determined by money wages 
created a category of unemployment that Keynes has described 
as involuntary une3iployme.:t. This category of unemployment 
Keynes defined in this manner . . . "Men are involuntarily 
unemployed, if, in the event of a small rise in the price 
of wage-goods relatively to the money-wage, both the aggre
gate supply of labor willing to work for the current money-
wage and the aggregate demand for it at that wage would be 
greater than the existing volume of employment. Keynes, 
OP, cit,. p. 15. 

38 Tobin, loc. cit.. p. 119. 



CHAPTER III 

PIGOU'S ANALYTICAL APPROACH 

Concepts of the Pigouvian Approach 

An economist's reasoning and conclusions on problems 

of employment are bound to be influenced by his approach — 

his preconceptions, frame of reference and tools of analysis. 

Pigou, primarily an equilibrium economist, sees the cause of 

unemployment in the real world as the result of a real wage 

that is too high, at a given price level, to allow an equi

librium between the demand for and the supply of labor,39 

Frictional unemployment, on the other hand, is that created 

by temporary changes in demand, lack of labor mobility, and 

other volatile factors that disturb the matching of labor 

with employment. Consequently, anyone refusing a real wage 

corresponding to his marginal productivity is then volun

tarily unemployed.'^O The refusal to accept a real wage is, 

therefore, the primary type of cyclical unemployment and the 

only important type of secular employment in the neoclassical 

system. 

39 In the neoclassical manner Pigou believes that with 
perfectly free competition among working people and labor per
fectly mobile, there will always be a strong tendency for 
wage rates to be so related to demand that all employable 
persons who want Jobs are employed. Hence, in conditions of 
equilibrium all such persons will actually be employed. Con
sequently, such unemployment as exists at any time is due 
wholly to the fact that changes in demand conditions are con
tinually taking place, and that frictional resistances pre
vent the appropriate wage, price, and other adjustments from 
being made instantaneously. See Pigou, The Theory of Unem
ployment, p. 252. See also A. C. Pigou, "Wage Policy and 
Unemployment," Economic Journal. XXXVII (September, 1927), 
pp. 355-368. 

Alvin H. Hansen, A Guide to Keynes (New York: 
McGraw-Hill Book Co., Inc., 1953), p. 16. 

20 
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Economists using other techniques and tools believe 

that unemployment persists because of monetary conditions, 

or other factors existing in the economy."̂ 1 The approach, 

therefore, has an important impact on the resulting conclu

sions drawn from the economic analysis. 

As will be seen, the tools used by Pigou are helpful 

in explaining the short-term and long-term adjustments that 

take place in bringing about equilibrium. With changes in 

parameters, a more dynamic and general approach is taken to 

explain various effects upon the system as forces move the 

economy from one equilibrium position to another."̂ 2 

Pigou used a wide variety of economic tools. In the 

analysis of his theorem he begins with the assumptions of 

the stationary state, the representative man, and the time 

preference concept of interest. It is through the use of 

these concepts that the mechanism of his analysis is found 

in its purest form. Each of the tools will be discussed 

^^ Keynes expressed his position in this manner ", , 
Professor Pigou believes that in the long run unemployment 
can be cured by wage adjustment; whereas I maintain that 
the real wage . , . is not primarily determined by 'wage 
adjustment' . . . but by the other forces of the system, 
some of which (in particular the relation between the 
schedule of the marginal efficiency of capital and the rate 
of interest) Professor Pigou has failed, if I am right, to 
include in his formal scheme." Keynes, loc. cit.. p. 278, 

^2 The study of Pigou's work is largely conducted in 
terms of operational time rather than calendar time. Oper
ational time, unlike calendar, is actually a timeless con
cept. It is a theoretical period that permits the norm 
toward which the various forces are directing the economy 
to be achieved. 
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separately. 

The Classical Stationary State 

This first Pigouvian tool is what has become known as 

the "Classical Stationary State," because it has been used 

for many decades in order to handle the analysis of economic 

problems. The stationary state is the assumption of a long-

run equilibrium model in which the factors involved have had 

time to make necessary adjustments. 

One of the first users of this concept was Adam Smith 

in his analysis of economic problems in his famous book. The 

Wealth of Nations.'^3 published almost 200 years ago. Later 

Mills, Marshall, and such contemporary economists as ICnight 

and Mises made wide use of this or similar concepts. These 

economists recognize that the basic stationary state is not 

a description of an actual state of affairs, or even an 

achievable state. It is understood that it is only a tool 

of thought, a postulate, an imaginary construction, or as 

described by mathematical economists - a model. 

In the hands of Pigou's teacher, Alfred Marshall, the 

hypothesis of the stationary state made possible an objective 

analysis of many economic situations. Marshall observed that 

in order to investigate difficult economic problems it is. 

. « « necessary for man with his limited powers to go 
step by step; breaking up a complex question, studying 
one bit at a time, and at last combining his partial 

"̂ 3 Adam Smith, An Inquiry Into the Nature and Causes 
of the 7/ealth of Nations (Chican;o. Ill. : ̂ Encyclopaedia 
Britannica, Inc., 1952), p. 34. 
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solutions into a more or less complete solution of the 
whole riddle.^^ 

The stationary state receives its name from the fact 

that the general conditions of production and consumption, of 

distribution and exchange remain motionless; " . . . but yet 

it is full of movement, for it is a mode of life."^ To 

Pigou and other economists using the concept, the state is 

analogous to a river that looks still when viewed fror. the 

air, but Is in reality full of vivacious movement. 

The stationary economy is one which does not grow and 

does not shrink; one which does not either accumulate or con

sume capital. It is an economy which is not subject to in

flation or deflation; in which, nonetheless, firms constantly 

buy new raw materials as they sell finished products. Fur

thermore, it is characterized by constant expectations as 

production, employment and buying go steadily on.^° 

Numerous factors are considered when using the station

ary state. Pigou mentions that such factors as the average 

age of the population are assumed to remain stableo The same 

^^ Alfred Marshall, Principles of Economics (8th ed.; 
New York: The MacMillan Co., 1948), p. 366. 

"̂5 Ibid. 

In A. C. Pigou's Journal article, "Economic Progress 
in a Stable Environment," Economica. XIV, No. 55 (August, 
1947), p. 180, he relaxes some of these "stationary"'assump
tions as he discusses the Pigouvian Theorem. 

As Marshall has aptly put it: "This relaxation of the 
rigid bonds of a purely stationary state brings us one step 
nearer to the actual conditions of life: and by relaxing them 
still further we get nearer still. We thus approach by grad
ual steps towards the difficult problem of the interaction 
of countless economic causes." Marshall, op. cit.. pp. 363-
369. 
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amount and type of goods produced by given segments of the 

population remain the same. In such an economy, the supply 

of real capital or "appliances for production" have had time 

to adjust to a stable demand. Likewise, there would be no 

47 
distinction between short-run and long-run "normal value." 

As further assumptions of the stationary state, Pigou 

assumes pure competition in all markets, so that not only 

are average costs equal to marginal costs, but also the same 

relationship exists in every industry between selling price 

and marginal cost so that this same relationship exists in 

all Indus trie s.^° 

Pigou's analysis involves other abstract assumptions. 

Technological progress does not take place in his stationary 

economy. Pigou assumes that there is perfect homogeneity 

and complete mobility of labor so that full employment sig

nifies a state of things in which anybody seeking employment 

at the ruling, uniform rate of wages is able to obtain it. 

In the same deductive pattern, Pigou assumes that the 

amount of money circulating outside the banks is fixed; that 

the government does not alter this supply; nor does it attempt 

to control investment with a view to regulating employment. 

Furthermore, he assumes that the state does not intervene by 

fixing maximum prices below or minimum prices above those 

that would rule in a free market. This means that at the 

ruling prices there is no unsatisfied demand nor surplus 

^T Ibid., p. 367. 

48 Pigou, Employment and Equilibrium, p. 43. 
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inventories; in other words, the markets are everywhere 

cleared.^9 

Although these "static" conditions are unrealistic, 

such imaginary constructions are necessary to study their 

implications and deduce their hypothetical consequences. It 

makes possible a concentrated study of key inter-relation

ships, while other variables are held constant.50 it is a 

means of separating the relevant from the irrelevant.51 

Consequently, Pigou believes that the problems of a complex 

economy are best understood by first understanding a simpli

fied stationary economy.52 it is with this "state" that 

Pigou begins his analysis. 

The Representative Man 

The basic underlying assumptions of this theoretical 

society has to do, in part, with the make-up of the individ

uals of the society. In a society where markets are always 

cleared, tastes are constant and plans never change, it fol

lows that all adjustments have been made such that maximum 

satisfaction is obtained by all individuals. To make such 

a society logically consistent, Pigou uses the concept of 

the "Representative Man." This man, capable of making ra

tional decisions, acts in such a manner as to produce the 

^9 Pigou, "Economic Pro.gress in a Stable Environment," 
p. 180. 

50 Marshall, op. cit.. p. 366. 

51 Ludwig von Mises, Human Action (New Haven, Conn.: 
Yale University Press, 1949), pp. 237-238. 

52 Pigou, Lapses From Full Employment (London: The 
MacMillan Co., Ltd., 1946), Chap. 5. 
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maximum long run social benefit. Society is the sur.iration 

of a large number of such identical individuals. 

In many ways the concept of a "representative man" is 

statistically drawn today. One often hears that the "average 

income" is so many dollars above that of last year; that the 

cost of livinn; for the average family has risen two percent

age points above last month; that the avera'';̂ e life expectancy 

is six months longer than that of five years ago. Likewise, 

one can determine the average hourly earnings, as -jell as a 

multitude of other facts about a hypothetical average indiv

idual. 

Kuch current economic policy is based on the distribu

tion of assets and earnings in relation to the "average" 

individual. Through the use of indifference curves and 

"revealed preference" analysis, the strength of consumers' 

tastes at a particular point in time can be determined. Thus 

many attempts are made to develop what can be termed a rep

resentative man. 

Veblen and others have shoifn that tastes are socially 

orientated and enforced at all socio-economic levels through 

emulation of T'lants, tastes and general modes of life. Such 

conformity of social and economic behavior causes the actions 

of individuals to diverge very little within a relatively 

narrow frame of reference.53 Even in a country such as the 

53 See Throstein Veblen, "The Theory of the Leisure 
Glass," The Portable Veblen (New York: Vi^in^ Press, Inc., 
1948), Chapters 2 and 3. 

See Vance Packard, The Status Seekers (Nei-r York: Pock
et Books, Inc., 1961). 

See William H. Why te, Jr., The Orgcanization Man (Gard
en City, New York: Doubleday and Co., Inc., 1956), pD. 220-
223. 
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United States in which money incomes vary widely, the con

spicuous behavior that is present in the upper and middle 

socio-economic classes, emulated by the more modest pur

chases in the lower income groups, makes the difference in 

money incomes substantially less noticeable.5^ Thus not 

only in social taste, but in economic behavior, the actions 

of a gregarious society hover about a behavioral norm much 

in the same sense as that of the representative man. 

Such a concept seems particularly appropriate with 

regard to economic behavior. For in this area, man's activ

ities display a considerable amount of uniformity. This 

uniformity, of course, must exist in order for the concept 

of the representative man to have analytical value. 

In Pigou's work, the nature of the representative man 

is found through observation and empirical evidence. Because 

he must Justify logical deductions about assumed human behav

ior, Pigou concerns himself with those aspects of economic 

activity which are reasonable and measurable.55 

5^ As Scitovsky has observed: "In a society like ours, 
therefore, where price discrimination in the consumers' mark
et is widely practiced, and where consumers are concerned with 
prestige, having similar ideas about the ideal expenditure 
pattern, and are not too skillful in distinguishing good qual
ity from bad, people will tend above a certain limit, to buy 
themselves materially the same standard of living by spending 
varying money incomes." Tiber Scitovsky, Welfare and Competi
tion (Chicago, Illinois: Richard D. Irwin, Inc., 1951), p. 425 

55 Pigou's work follows closely the reasoning of Marsh
all his teacher. For this reason it is appropriate to borrow 
some thoughts on this subject from his master. Marshall be
lieved that the economists' major concern is "with those as
pects of life in which the action of motive is so regular 
that it can be predicted, and the estimate of the motor-force 
can be verified by results . . . " Marshall, op. cit.. p. 27. 
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The representative man in the Pigouvian referent is a 

private person external to state activities. Although the 

state and the individual are separate entities, he may be, 

however, a constituent element in the state so that if con

sumption is cut down by state rationing, the representative 

man has chosen to cut down his own consumption. Thus there 

can be no difference between what he desires to do and what 

under the persuasion of the state he does do. What he de

sires to save in given circumstances and what he does save 

are the same thing, and there can be no question of "forced 

savings ."-^ 

As with the use of the stationary state, the concept 

of the representative man may be regarded as an analytical 

tool to help one understand the transitional process of ad

justment from one position of equilibrium to another. Ini

tially, the representative man will maximize his welfare in 

a society in which constant economic conditions and expect

ations exist, and under long run conditions his mode of 

behavior is constant. As technical or other conditions 

change, the representative man will likewise alter his be

havior in order to continue to maximize his welfare. Thus 

Pigou, much in the Cambridge tradition, finds the represent

ative man a useful approximation of reality in his analysis. 

Time Preference 

While the representative man is considered a typical 

'ndividual in a society with very little variance, his eco

nomic outlook is conditioned by a desire to produce the 

56 Pigou, "The Classical Stationary State," p. 344. 
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maximum long-run benefit to himself. Translated into econom

ic terms, his mode of thinking is designed to maximize his 

real income stream. The approach Pigou uses to project this 

outlook is called time preference.57 

Because man is constantly making decisions which not 

only affect the present, but also the future, his economic 

activity involves alternatives which create a size and nature 

relationship between present and future income streams. Time 

preference is a means of maximizing satisfaction through al

teration of the income stream. In order to alter the current 

income stream, a price must be paid in the form of interest. 

Study of time preference led Fisher to insist that the "rate 

of interest is the most pervasive price in the whole price 

structure."58 

Time preference is looked upon as a major contribution 

of economic thought. The concept shows the interdependencies 

that exist between the interest rate and all the other ele

ments of the economic system.59 Interest arises because 

57 The time preference concept is a development of the 
neoclassical economists. Among the developers are Bohm-
Bawerk, von Hayek, Fisher and von Mises, Fisher has been 
credited with polishing the concept in the form that is cur
rently used. As Keirstead has commented, the Fisher formu
lation is the "most representative of the 'received' theory 
of capital and interest." Keirstead goes on to state that 
"Professor Fisher's formulation . . . has been regarded as 
the most elegant and correct of all the formulations." 
Keirstead, loc. cit.. p. 2. 

58 Irving Fisher, The Theory of Interest (New York: 
The IlacMillan Co., 1930), p. 33. 

59 Although the time preference concept was developed 
prior to the Keynes' liquidity preference model, the former 
is considered by many to be superior to the Xeynesian formu
lation. With regard to Fisher's work., the late Professor 
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there is a'"preference" for present over future income. 

Time preference gives important insight into the universal 

nature of interest which has puzzled men of economics and 

finance for centuries. 

Fisher's formulation of time preference, used by Pigou, 

makes the theory of interest a special aspect of the theory 

of price. 

Time preference of any individual for early, over de
ferred, income depends upon his present, as compared 
with his prospective, income and corresponds to the 
ordinary theory of prices, which recognizes that the 
marginal want for any article depends upon the quantity 
of that article available.60 

In Fisher's Theory of Interest, the rate of interest 

is the premium on the exchange between present and future 

goods. This premium is based on a subjective element, the 

marginal preference for present over future goods. Thus this 

preference has been given the name "time preference ."°-^ 

To the representative man time preference depends on 

four characteristics of the income stream; size, time-shape, 

composition and probability.^2 in general, the smaller the 

Schumpeter wrote: "The work is an almost complete theory of 
the capitalist process as a whole, with all the interdepend
encies displayed that exist between the rate of interest and 
all the other elements of the economic system. And yet this 
interplay of innumerable factors is powerfully marshalled 
around two pillars of explanation. Impatience (time discount) 
and Investment Opportunity (marginal rate of return over 
cost.)" Joseph A Schumpeter, "Irving Fisher's Econometrics," 
Sconor.iop. .XVI,. No. 3 (July, 1948), p. 226. 

6o Irving Fisher, The Theory of Interest (New York: 
The MacMillan Co., 1930), p. 68. 

^^ Ibid., p. 62 

^2 Ibid., p. 76 
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size of the income, the higher the preference for present 

over future income; that is, the greater the impatience to 

acquire income as early as possible. In Pigou's stationary 

society, the representative man's income is large enough 

that some saving is taking place«. 

While size of income is an important element in deter

mining time preference, it is usually treated in a combined 

manner with the time-shape of the income stream such that it 

constitutes a complete specification of income size at suc

cessive periods."3 Time-shape is the expression used to 

describe the variation in size of income over time. The 

size of the representative man's real income^^ now as com

pared to some future period, i.e., time-shape, TTIII have an 

influence on his time preference. The individual who knows 

that his income in the future will be rising, falling, or 

remaining stable will display different time preferences. 

Consequently, "time-shape" influences the representative 

man's preference in a fashion analogous to income size. 5 

^3 Fisher, The Theory of Interest, p. 3. 

When thinking of interest in the orthodox analysis, 
one should think of interest exclusively in terms of real in
come, the goods or services that an individual, or the repre
sentative man, currently consumes. As in the words of Fisher: 
". . . for practical purposes we may well stop at the objec
tive services of wealth, as measured by its cost - the cost 
of living - that is, the money values of nourishment, cloth
ing, shelter, amusements, the gratifications of vanity, and 
the other miscellaneous items in our family budget . . . 
Henceforth, we may think of time preference as the preference 
for a dollar's worth of real income over a dollar's worth of 
deferred real income." Ibid., p. 62. 

65 Ibid., p. 76. 
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In Pigou's model, the shape of the representative man's 

present and future real income is given by the conditions of 

the stationary state. In this static society, in which all 

factors are in a state of stable equilibrium, the average 

income, population, and average age remain the same year 

after year. Under such circumstances, the representative 

man would have the opportunity to adjust his income stream 

to the most desirable time-shape. Once stable anticipations 

are established, the individual will consume and save the 

same amount year after year. 

Exhibit I shows the time preference for inccne and sav

ings that Pigou is suggesting. Under stable conditions with 

money income given, 0-B, the representative man would contin

uously consume, 0-A, and save, A-B. The portions consumed 

and saved are indicative of the representative man's desire 

to adjust his liquid and non-liquid holding to a level which 

provides a "time-shape" that promises him the greatest net 

advantage when both present and future needs are considered. 

Exhibit I 

B 

A 

0 

1 2 3 4 
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If the representative man is considered to be at point 

T in time, suggesting that he is at the half-way mark of his 

working career, the continuous, but uniform segments 1, 2, 

3 and 4 on the horizontal axis represent working periods of 

the representative man's active year, the length of these 

periods vary with the society being considered. Segment R, 

equal in time to one working segment, is the retirement per

iod during which the savings of the four working periods are 

consumed. In this illustration, the representative man 

desires to provide a fund equivalent in size to that of the 

working periods. The vertical segments IS, 2S, 3S and 4S 

represent the savings from the four working periods. 

The third factor influencing an individual's time 

preference is the composition of the income flow. All the 

components of income such as nourishment, shelter, amuse

ments, and so on, vary at different points of time in respect 

to size and probability of attainment. Under the assump

tions of the stationary state, the assortment of real income 

items are those in a society in which the representative man 

has had an opportunity to adjust his real income to an opti

mum assort-Tient of elements.°^ Therefore, in this economy of 

continual static equilibrium, tastes are constant and savings 

". . .a person's income stream is made up on a 
large number of different elements, filaments, strands, or 
fibers, some of which represent nourishment, others shelter, 
others amusement, and so on—all the components of real in
come . . . each of these constitutes a particular thread of 
the income stream, extending out from the present into the 
indefinite future, and varying at different points of time 
in respect to size and probability of attainment." Fisher, 
The Theory of Interest, p. 76. 



34 

are used to replace long-term assets as they are fully de

preciated. 

The fourth and final factor influencing the represent

ative man's time preference is the element of risk.°'^ In 

the real world a man's activities are always cloaked with an 

element of risk. Since the remote future is usually less 

known than the immediate future, risk is therefore more dif

ficult to evaluate as one attempts to plan for future periods 

As a result, uncertainty of the future has a tendency to keep 

down demands for current income. 

The effect of risk, moreover, is manifold according to 

the degree and range of application of risk to various per

iods of time. In the stationary state, the risk element is 

considered non-existent, or at least constantly predictable 

for the representative man's income is assumed constant as 

well as his expectations. In Pigou's model society, there

fore, the influence of uncertainty on the anticipated income 

of the representative man's relative evaluation of present 

and future increments of income is consistently measurable. 

Time preference is a means of explaining the rational 

and the irrational decisions of man. Because of one's pref

erences for various relative amounts of income now versus to 

the future, the satisfaction of this income stream becomes 

intricately tied to the means of obtaining the desired in

come through the interest rate. The presence of "time 

'̂̂  Fisher, The Theory of Interest, p. 77 
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preference" is indicative of the desire of an individual to 

distribute his consumption over time in an optimum way.°8 

Seemingly, if there vrere no interest rate and there 

is "impatience," individuals would select "an expenditure 

pattern consisting of larger consumption in the current year 

relative to future years."°^ The existence of an interest 

rate, on the other hand, tends to have the opposite effect. 

An interest rate will adjust an individual's marginal desir

ability of present relative to future income through the 

operation of the market rate of interest. Marginal deci

sions of an individual result in a maximizing behavior by 

borrowing and loaning at the market rate. 

The representative man would modify his original in

come stream by borrowing until his rate of preference is 

brought into unison with the rate of interest if his time 

preference is higher than the market at a particular point 

in time. Each successive increment of loans would add to 

the present total desirability of his income, so long as he 

Is willing to pay more than the principal plus the interest 

from a future year's income. When, however, an individual's 

marginal preference for an increment is equal to the indiv

idual's willingness to sacrifice an amount of next year's 

income equal to the principal plus interest, one can say 

that the total desirability of one's income is then a maximum 

^8 Patinkin, Money. Interest and Prices, p. 79 

^ Kenneth E. Boulding, Economic Analysis (3rd 
New York: Harper and Brothers, 1955), p. 831. 
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Thus, by, borrowing up to the point where the rate of pref

erence (1+r) for present over future income is equal to the 

rate of interest (1+i), he secures the greatest total satis

faction. 

Through the alternations in the income streams pro

duced by lending or borrowing, the marginal degrees of 

impatience for all individuals in the market are brought 

into equality with each other and with the market rate of 

interest. Thus the representative man exchanges present 

against future income at the market rate of interest up to 

the point of the maximum total desirability of the forms of 

income streams available to him. As a result, when all ad

justments have been made the representative man's time 

preference is equal to the market rate of interest.70 Equi

librium is thus established through borrowing and lending as 

the individual adjusts his rate of income-impatience to the 

market rate of interest. Therefore, while for individuals 

the rate of interest determines the degree of impatience, 

for society the degree of impatience of the aggregate of 

individuals determines the rate of interest. 

In the stable conditions and expectations of the Pigou

vian analysis, the "representative man" will spend the same 

amount in each year. In these circumstances, the rate of 

interest (1+i) is equal to what has been called the "rate of 

impatience," (1+r). Under these circumstances, the rate of 

70 Fisher, The Theory of Interest, pp. 118-119 
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time preference can be defined so that the rate of substitu

tion of the income for one year for another is equal to 

society's time preference. 

Interest has frequently been thought of as the cause 

of savings or the reason for abstinence from consumption. 

However, as indicated by the above formula, the presence of 

interest is not the impetus to save, nor the reward. Like

wise it is not the compensation granted for abstaining from 

immediate consumption, unless the interest rate is above the 

individual's initial evaluation of present goods as against 

future goods.''̂ l 

Time preference provides a powerful tool for synthesiz

ing economic problems involving the element of time. It 

explains the relationship between the desirability of the 

future income relative to present income.̂ "2 it aids in under

standing the role of the interest rate which operates simul

taneously on the representative man's margin of choice 

'̂ 1 Kenneth E. Boulding, Economic Analysis, pp. 83O-836. 

' In summarizing this relationship, Fisher adds: "The 
proposition that, in the theory of interest, the impatience 
of a person for income depends upon the character of his in
come—as to this size, time-shape and probability, does not 
deny that it may depend on other factors also. Just as, in 
the theory of prices, the proposition that the marginal want 
for an article depends upon the quantity of that article 
does not deny that it may depend on other elements as well. 
But the dependence on income is of chief importance, for 
impatience for income—exactly as the dependence of the 
marginal want for bread on the quantity of bread is more 
important than the dependence of this marginal want for 
bread on the quantity of some other commodity . . . " Fisher, 
The Theory of Interest, p. 80. 
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between present and future consumption; that is, on his 

saving decisions and on his margin of choice between hold

ing money, bonds, and other assets; i.e., his liquidity 

decisions.'^3 

The representative man's time preference as illustrat

ed in Exhibit I describes a savings curve that would show, 

in absence of an intersection of the savings supply curve 

with the investment demand curve at a positive interest rate, 

a negative preference for some increments of income. This 

means that the "representative man," who desires to save for 

future expenditures is expressing a preference for future 

income over current consumption. Exhibit II shows that poss

ibility of savings (S = f(i,Yj) taking place at a negative 

74 

rate of interest (io). The representative man would prob

ably save something as a rational plan to maximize the total 

utility of his income stream,"̂ 5 

Exhibit II 

(3,1) 

S = f(i,Y) 

•1 2̂ 1̂ 0̂ b 

'•̂  Don Patinkin, Money. Interest and Prices, p, 79. 

'̂ ^ Patinkin, "Price Flexibility and Full Employment," 
The American Economic Review. XXXVIII, No, 4 (Sept,, 1948), 
pp, 543-564, 

'̂ 5 A negative rate of interest in the real world would 
almost seem impossible since there is almost a negligible 
cost of holding money; however, when money is held in an in
flationary economy, funds lose their value in the process of 
hnl d i no* -
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It logically follows that investment would not likely 

take place at a zero or negative rate of interest since one 

would be in a more secure position by holding his savings 

than by investing. Consequently the investment demand func

tion, I-j_ = F (i,Y) has little meaning at negative rates of 

interest for while savings may be occurring, the funds are 

not available for investment purposes. Therefore, the rate 

at which borrowing and lending of savings takes place is 

some rate above a zero rate of interest (12). A positive 

rate of interest would be required to induce individuals to 

alter the form of their savings from cash to bonds, and notes 

for investment purposes.'^^ 

In the discussion of the Pigou Effect, time preference 

is essentially an analysis of income in the sense that the 

principle of choice between alternative available income 

streams is made the pivot on which the economic analysis is 

turned.'̂ '̂  This concept provides the key which opens the 

door that classical economics could not open, for in time 

preference one finds the combination that locks real and 

money income, wealth, and interest together. Thus it is 

through this concept that neoclassical economics makes a 

major departure from the ways of the past. 

The Pigouvian Theorem 

Pigou"s theorem was the result of a Keynesian-neo-

'̂ " Pigou, "Economic Progress in a Stable Environ= 
ment," p, I85, 

'̂'̂  Schumpeter, op, cit,. p, 227, 
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classical debate over the role the interest rate should play 

in economic theory. A basic tenet of the orthodox system 

had been that changes in the interest rate could be depended 

upon to bring the supply of savings into conformity with the 

demand for investment at a full employment level of income. 

According to the orthodox theory, the full employment 

equilibrium occurs because when the interest rate falls, 

given interest flexibility, savings would be discouraged as 

the rate fell while investment would be stimulated. More

over 5 with savings discouraged, consumption would be simul

taneously increased. This would automatically cause altera

tions in investment and consumption such as to produce a 

full employment level of income, 

Keynes" counterattack, however, temporarily ended the 

academic argument. His answer was that the orthodox position 

greatly exaggerates the importance of the interest rate. He 

believed that the interest rate has little to do with motives 

to invest and particularly to save ,'̂ 8 ^g contended that it 

could be possible that a great amount of savings could take 

place at the same time that investment was falling off. The 

Keynesian economists further argued that the intersection of 

savings with investment may be at a zero or even negative 

rate of interest, and therefore, idle savings would not be 

^̂ 8 Keynes in later years, however, changed his posi
tion with regard to the significance of the interest rate 
as evidenced by his posthumously published article on "The 
Balance of Payments of the United States," Economic Journal 
LVI (June, 1946). 
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available for investment purposes. 

The Keynesians debated that in an economy in which 

there is a negligible cost of storing money, individuals 

have four alternatives available to them. They may spend 

the money on consumer goods, hold the money in their posses

sion, save by surrendering liquidity, or invest directly. 

When conditions are such that uncertainty exists as to 

whether income will be returned on their savings, the desire 

to hold funds in their possession would increase,"̂ 9 in a 

similar manner, consumption may simultaneously be reduced in 

preparation for an uncertain future. 

The Keynesian economists used empirical evidence to 

support the hypothesis that variations in the interest rate 

have a small effect on the amount of desired investment. 

This insensitivity is believed to be a reflection of the 

presence of widespread uncertainty,°0 The orthodox econo

mists had not shown the automatic mechanism whereby the 

interest rate would bring about a full employment equilibrium 

under all circumstances. 

^̂9 Patinkin, Money, Interest, and Prices, p, 256, 

80 Marshall has remarked, "But though men have the pow--
er to purchase they may not choose to use it , , . The chief 
cause of the evil is a want of confidence. The greater part 
of it could be removed almost in an instant if confidence 
could return, touch all industries with her magic wand, and 
make them continue their production and their demand for the 
wares of others," Marshall, OP, cit.. pp, 710-711, 

See also Oscar Lange, Price Flexibility and Employment 
(Bloomington, Indiana: Principia Press, 1945), p, 85, 

See also Keirstead, Capitalo Interest, and Profits, 
p, 81-83. 
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The result of the debate was that the long standing neo

classical argument failed to demonstrate the existence of some 

automatic mechanism which would always bring about full em

ployment, Pigou and other neoclassical economists were un

able to show that forces exist under all circumstances which 

automatically bring the investment and savings functions to 

an intersection at a positive rate of interest which would be 

required to bring about a full employment level of income, 

Keynes' apparent refutation of the neoclassical posi

tion led Pigou to a closer study of the flexibility of inter

est, wages and prices which culminated in the Pigouvian 

Theorem. In order to correct the orthodox position, Pigou 

needed some method whereby changes could be effective in 

bringing about a full employment level of income without 

relying on the interest rate. 

Beginning with the assumptions of the stationary state, 

Pigou found that if conditions in the economic system begin 

to alter such that marginal investment projects are consid

ered, the rate of return on investment will eventually become 

smaller. Moreover, when it is believed that all the avail

able new avenues of investment are filled, competitive 

forces will operate to drive the rate of return progressively 

downward, 

The lower rate of return will also cause a decline in 

investment, for the rate of investment in the long run is 

highly dependent on the rate of return over cost. The down

ward shift in the investment demand curve will cause a decline 
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in the interest rate. The lessening of investment demand 

will entail a lowering of the income velocity of money. As 

a result, money income and effective demand are forced down

ward in the process. The result may be that the interest 

rate will approach zero or even a negative rate. 

Since the quantity of savings at a zero rate of inter

est may be large, more savings may take place than supplied 

for investment purposes at the zero rate. The representative 

man will progressively draw his money out of circulation into 

the form of liquid holdings. In the absence of new money 

creations, total money will progressively fall as the income 

velocity of money is decreased. Other things being equal, 

the lower money velocity would have a downward pressure on 

money wage rates. If wages are not flexible downward, the 

result will be unemployment and increased unemployment. As 

more people are unemployed, the unemployed will have a second 

effect on income velocity, that being reduced consumer demand. 

On the other hand, if the downward pressure on wages 

is met with wage flexibility, investment projects will be

come more profitable at the lower interest rate and produc

tive resources forced out of employment will once again be 

activated. Under these conditions, the representative man's 

rate of time preference and the interest rate will come 

closer together as adjustments are made in the rate of inter

est. Thus with some investment taking place, the first posi

tive point of intersection between the rate of intended 

investment curve and the rate of time preference curve in 
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the stationary state should be a stable one. Therefore, 

the economic system will eventually reach and stay at the 

thorough-going equilibrium of the stationary state. 

When, however, the intersection of the two curves is 

not at a positive rate of interest, Pigou offers an alter

nate solution to the theoretical problem. The general 

nature of the process is what Pigou has called the dynamic 
fin process.°^ If the interest rate drops to zero, chatip̂ es in 

the absolute price level will cause changes in the value of 

cash balances which in turn will bring about equilibrium. 

The dynamic process may occur when full employment 

savings exceeds investment which will cause income to fall 

and unemployment will result. If workers react to this by 

decreasing their money wages, the price level will also 

fall. If money wage rates continuously fall to prevent 

employment from declining, income velocity and money income 

will also continuously fall. Thus it is possible for money 

incomes, money wage rates, and money prices to fall downward, 

while employment and real income remain fairly stable."1 

As the money rate of wages falls and the money price 

of consumption also falls, the value of the stock of money 

80 Pigou, "Economic Progress in a Stable Environment," 
p, 344. 

81 In a slightly different context Modigliani has 
argued that a reduction in the money wage rate will depress 
money income, and money wages without affecting the real 
variables of the system, employment, output, real wage rate. 
F. Modigliani, "Liquidity Preference and the Theory of Inter̂  
est and Money," Readings in Monetary Theory (New York: Blak
iston Co., 1951), p. 220 
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and other near liquid assets in terms of real goods which are 

saved will continuously expand. As the price level continues 

to decline, the real value of these assets increases corres

pondingly. When the price level falls, the full employment 

savings function continuously shifts until it intersects the 

full employment investment function at a positive rate of 

interest. 

Consequently, with employment the same as when the rate 

of interest first became zero, the marginal value of addi

tional savings becomes smaller and smaller as money income 

contracts until finally the desire for additional savings is 

such that the interest rate coincides with the representative 

man's rate of time preference at a positive rate and a genu

ine equilibrium is established. With the stock of capital, 

employment, and real income remaining what they were at the 

critical moment when the interest rate first reached zero, 

the desirability of new savings is forever equal to the 

excess of time preference above a zero rate of interest. 

With real income being approximately the same as it was at 

the critical moment, the conditions of the stationary state 

are again resumed. With flexible wage rates, this result 

appears to be the goal of the economic process. 

Illustration of the Effect 

The mechanism which Pigou has described provides for 

adjustments not only for cyclical changes but also for 

secular changes. He has shown, given the related assump

tions, that flexibility of the interest rate and the price 
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level can operate in a manner to offset influences of secular 

stagnation which is a doctrine strongly supported by many 

Keynesian economists. In Pigou's analysis the price level 

is found to influence the distribution of cash balances among 

the various elements of the income stream in a manner -vhich 

affects both consumption and savings. Other economists have 
Op 

shown similar links between the monetary and real sectors.^ 

Exhibit I on page 32 showed a theoretical expenditure 

pattern of the representative man under stable conditions of 

income and interest and a stable price level. Jith a changed 

price level, the representative man's income stream would be 

altered as shown in Exhibit III. 

The change in the price level would cause the real 

value of the representative man's past savings and other 

liquid assets to multiply in the fashion of this exhibit. 

Assuming that the price level dropped to one-half its former 

level and that the representative man continued to want a 

retirement income equal to the remaining working periods, 

the expenditure pattern would not only include that income 

from 0 to A, but two thirds of the income from A to B. This 

expenditure pattern would cause the income consumption streams 

of segments 3, 4 and R to be equal. 

Ibid., pp. 186-239. 
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Exhibit III 
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If the price level drops below half its former level, the 

representative man will not only spend his entire income, 

but will also tend to rid himself of his "excess" cash bal

ances by spending more than his current income depending on 

the drop in the level of prices. 

A simultaneous and secondary effect of this scheme 

is shown in Exhibit IV. Pigou's argument began by assuming 

that prior to the change in the price level, the savings 

schedule intersected the investment schedule at a zero or 

negative rate of interest (ii). However, Pigou has shown 

that savings has an inverse relationship to the price level 

and by increasing the real value of cash balances the rep

resentative man will believe his liquid assets are too 

large; consequently, he will reduce his holdings by spend

ing them. Savings, therefore, is made a function of the 

price level as well as income and interest. 

With declines in the price level, the savings (Ŝ )̂ 
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function will shift to the right until it is in such a posi

tion that no savings are desired except at a positive rate 

of interest. 

Exhibit IV 

The change in the price level should, likewise, have 

a stimulating effect on the side of investment. As con

sumer demand increases, the increased money velocity will 

have a positive effect on investment demand and investment 

expenditures. Consequently, an economy acting in accordance 

with the Pigouvian analysis would find active response on 

the side of both consumer expenditures and investment demand 

Pigou's position, therefore, is that an individual's 

demand for money or near liquid holdings is not primarily a 

demand for a number of monetary units, as Keynes has sug

gested, but rather a quantity of purchasing power in the 

form of money—potential purchasing power to meet present 

and future needs. Once individuals determine their desired 

monetary levels for meeting present and future contingen

cies, they also determine the relative amounts of savings 
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or liquid holdings and the amounts of non-liquid consumption 

of goods and services. It is in this way that Pigou inte

grates monetary theory, through cash balances, with general 

value theory. 

Under this system of logic, an individual with a cer

tain real income would require greater amounts of cash 

balances at a high price level than at a lower one. Like

wise, one must hold more cash balances to meet current needs, 

i.e., savings which would not be available for investment 

demand, with a rising price level than would be required 

with a stable or lowering price level. 

The primary mechanism by which full employment is 

brought about, therefore, is the effect of a change in the 

price level on cash balances. The mechanism operates regard

less of interest elasticities of savings and investment. No 

matter what the initial position, there is a price low enough 

so that the total real value of liquid assets at the lower 

price level is greater than that at the original price level. 

Even if the savings and investment functions are completely 

insensitive to changes in the interest rate, a wage decrease 

will still be stimulating through its effect on real balances 

and, hence, on savings. As a result, Pigou has demonstrated 

the automatic ability to obtain full employment within the 

framework of the neoclassical model. 

Qualifications and Operational Problems of the Theory 

While Pigou's formulation is accepted logically by 

most economists given the assumptions, it has been criticized 

TEXAS TECHNOLOGICAL COLLLUt 
LUBBOCK. TEXAS 
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by many for neglecting the many institutional rigidities 

which exist. Pigou recognized many of these problems as 

indicated earlier. Where prices and wages are entirely rig

id the only alternative that appears effective in retarding 

downward movements of employment is monetary and fiscal 

policy which promotes inflation through continued government 

intervention in the economy. 

With respect to the institutional implications of a 

system which must rely on inflation as a means of obtaining 

full employment Milton Friedman has commented. 

The brute fact is that a rational economic program for 
a free-enterprise system (and perhaps even for a collec-
tivist system) must have flexibility of prices (includ
ing wages) as one of its cornerstones.83 

Mr. Friedman has further observed that government support of 

system rigidities—monopolistic practices of special occupa

tional and industrial groups—is derived in large measure 

from the obvious waste of general cumulative inflation and 

the need for protection against.it. A system in which there 

was confidence that government or others would intervene to 

prevent cumulative inflations would make flexibility of 

prices and wages a good deal easier to achieve. 

Under the current economic circumstances, however, the 

wages and prices do not appear to be entirely inflexible. 

There appears to be a range in which some flexibility exists 

^ Milton Friedman, "Monetary anf Fiscal Framework for 
Economic Stability," Essays in Positive Economics (Chicago, 
111.: The University of Chicago Press, 1953), p. 144. 

http://against.it
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with regard to priceŝ '̂ ' and terns of trade and '.rago roduc-

tions as well as reduction in the amount of overtime involved. 

The degree of effectiveness of current flexibility is exam

ined and indirectly tested in the next chapter. 

While contractual prices and contractual wages may 

prevent a reduction in money wages and money prices, fixed 

monetary contractual agreements may also cause foreclosures 

and bankruptcies with reductions in sectors or industries 

where reductions are possible. While past savings and the 

presence of near liquid assets are stressed in the Pigouvian 

analysis, established past fixed payments and other commit

ments may exist which could exceed in aggregate amount that 

which represents aggregate savings.°5 Consequently, Pigou 

considers the case where an individual readjusts his assort

ment of assets with changes in the price level, but ignores 

the income redistributional effects due to price level 

8^ In consideration of the need for flexible prices, 
Friedman has stated that "all that is necessary for the 
argument is that there be a "substantial" range of prices 
that are not "rigid" because of long term contracts or or
ganized non-contractual agreements to maintain price and 
that these prices should react reasonably quickly to changes 
in long run conditions of demand or supply. It is not 
necessary that there be "perfect" flexibility of prices 
or that every change . . . be reflected instantaneously in 
market price." Ibid., p. 149. 

^^ Tobin, OP. cit.. pp. 119-124 

. . . 
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changes.°° In the contemporary economic world some econo

mists consider the redistribution of income more important 

than the Pigou Effect.^'^ 

Price level changes in either direction may cause 

significant redistributional effects with impacts on the 

real demand for consumption goods. In the real world where 

a substantial portion of personal income results from pre

existing contracts for fixed money payments, the possible 

implications are readily seen. Thus, if the money-wage and 

price level increase at any given level of employment there 

will be a redistribution of real income from fixed money 

income recipients towards gross profits. If the marginal 

propensity to consume out of gross profits is less than the 

marginal propensity to consume of rentiers, then real con-

sumption demand at any given level of output will decline.°° 

Another problem arises as to the amount of reduction 

in prices and wages necessary to bring an intersection of 

savings and investment at a positive rate of interest as 

well as bring forth full employment or at least a high 

stable level of employment. While small reductions might 

^^ S. Weintraub, An Approach to the Theory of Income 
Distribution (Philadelphia: 1958), pp. 42-43. 

'̂̂  F. Modigliani, "The r-:onetary Mechanism and Its 
Interaction with Real Phenomena," Review of Economics and 
Statistics. XXXXV (February, 1S63), p. 88. 

88 p. Davidson. "Income and Employment Multipliers, 
and the Price Level," American Economic Review. LII (Sep
tember, 1962), pp. 743-749. 
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"hurt" debtors but not put them in a bankruptcy predicament, 

a small reduction might not be significant enough to induce 

savers to adjust their savings downward by increasing con

sumption. If several steps downward in prices and wages are 

required debtors may be forced into bankruptcy, savers may 

refrain from spending in anticipating further declines in 

prices, which would result in further increasing the value 

of their liquid assets. Consequently, the Pigou Effect 

would be only one of several dynamic alternatives available, 

some of which are cumulative in nature. 

One other difficulty is found in Pigou's theoretical 

discussion. He assumes that a lowered price level will 

continuously exist which would cause a permanent shift in 

the average propensity as well as the marginal propensity 

to consume. If in the real world the price level and wages 

did drop, but were only anticipated to do so temporarily, 

the marginal desirability of shifting the consumption 

function upward would be dampened by the anticipated belief 

that soon readjustment would be necessary in the opposite 

direction. There is frequently a cost related to releasing 

near liquid assets into liquid form; i.e., bonds sometimes 

must be discounted if sold before maturity, and service 

penalties are also frequently associated with other notes. 

Such costs and the overt action required might offset 

desired positive aspects of price level declines. 
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It is interesting that the type of past savings also 

has a bearing on the impact of the Pigou Effect. In an eco

nomic system in which saving is commonly done in the form 

of bonds and savings accounts, it is quite likely that con

siderable influence can be seen in the operation of the 

Effect. In an economy in which stocks are the primary form 

of savings, these assets like prices would decline in value 

with changes in the price level. Therefore, only assets 

which tend to maintain their money value would increase in 

purchasing power and tend to raise consumption and lower 

savings. 

After considering all the influences discussed above, 

it would also be necessary to show in the Pigouvian system 

that the full-employment wage level is not so far from the 

previous equilibrium level. While a large change might re

sult in an equilibrium at full employment, the process of 

reaching it would, as a practical matter, be hopelessly 

disruptive. Consequently, it is the purpose of Chapters IV 

and V to investigate the statistical implications of the 

Pigouvian analysis in the real world environment. 



CHAPTER IV 

TESTING OF PIGOU'S FUNCTIONAL RELATIONSHIP 

The Pigou Effect and the Real World 

The Effect as discussed in Chapter III was a theo

retical examination of the influence on real cash balances 

created by changes in the price level. It should be re

cognized that Pigou did not consider his "effect" a law, 

nor did ho believe it had unlimited application under all 

circumstances. He looked upon the effect as a general way 

a system would react under given conditions. In his frame

work the motive for savings will be to a great extent 

dissipated when monetary deflation brings about a rise in 

the real value of cash balances; therefore, the rate of 

consumption expenditures will increase. This shift will 

slow and eventually stop the fall in commodity prices with 

full employment being restored at a real wage approximately 

the same as before the fall. 

By using Pigou's assumptions the model is equally 

applicable to problems in which the price level is moving 

upward. Given stable anticipations assumed in his model, 

an upward movement in the price level would encourage a 

shift towards greater savings and lower consumption with a 

downward pressure on employment. In an inflationary bias 

world as exists today, this latter effect should create the 

89 greater interest. ̂  

^ While only stable anticipations are mentioned here, 
other conditions are considered in a later portion of this 
chapter. 

55 
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The Construction of a Substantive Model 

While Pigou's theoretical model concentrated on the 

influence of adjustments in the price level, his model 

incorporates a unique interrelationship of three independ

ent variables—income, the interest rate and the price 

level. By integrating these variables his system takes 

on a more general form. It is most definitely a hybrid 

functional model, for it incorporates a Keynesian variable 

(income) with a classical one (interest rate) and a neo

classical one (the price level). Through the construction 

of a substantive model, it is possible, as will be seen 

later, that the influence of these variables can be 

examined individually as well as collectively. 

While the construction of a model is beneficial in 

examining the application of the theory to the real world, 

it should be recognized that the development of a workable 

real world model necessarily means that each deviation from 

the conditions or methods of measurement from that described 

in the theory implies that whatever is measured will not be 

identical to the conditions of the Pigouvian analysis. Such 

deviations become constraints or limitations of the model. 

The limitations of the empirical inquiry are several. 

First, data on variables are not available which identically 

correspond to those described in Pigou's theoretical model; 

therefore, the real world model must incorporate data on 

simulated variables based on the best information available. 

Secondly, since the conditions of the theoretical vrorld do 
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not conform to conditions of the real world, modifications 

must be made in theoretical parameters while retaining as 

closely as possible the basic characteristics of the 

theoretical model. Finally, the use of empirical data 

necessarily means the existence of respondents, collectors, 

compilers, and interpreters—all of which create conditions 

conducive to errors of various types. 

While these constraints do exist, it should not 

retard the attempt to locate important implications re

sulting from the simulated variables of the theoretical 

analysis. It does, however, call for a careful considera

tion of each adjustment made. It suggests the selection of 

variables and methods of analysis which most closely follow 

that described in the theoretical discussion. The use of a 

statistical model, therefore, should be used to arrive at 

solutions to real world problems, but with the realization 

of its capabilities and constraints in explaining specific 

or general problems. 

Parameter Modification 

Although Pigou looked upon his model as a theoretical 

exercise with assumptions not relating to the conditions of 

the real world, a critical examination of the theoretical 

model is beneficial in determining ways it can be reorient

ated towards greater realism. Through adjustment of the 

parameters of Pigou's operational model, a timeless concept, 

it is possible to develop a temporal model with potential 

benefit for the understanding of real world problems. As 
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a matter of procedure, the assumptions of Pigou's analysis 

will, at first, be accepted with modification of these as

sumptions where conditions warrant. In this way a new 

model can be constructed v̂ ith the minimum of deviation 

from the model of Pigou. 

As a major modification to Pigou's scheme, it is 

possible to view the operations of society in some other 

way then that of a constant level of activity. Instead of 

the zero rate of change that is present in the stationary 

state, it is possible to view each of the relevant para

meters in terms of some historical normal rate of change. 

While it seems necessary for stable conditions to exist in 

order for the Effect to function properly, it appears equally 

applicable to achieve stability when variables are viewed as 

a constant rate of change, positive or negative, with 

values differing from zero. In this way the various para

meters obtain statistical life of a simplified form. 

While each variable is allowed to seek its own real 

world norm, the number of variables as well as the varia

bility of these will be limited in order to make the model 

manageable. Clearly, the more theoretical or statistical 

assumptions imposed on the data the less complex the 

analysis will be. With such limitation, each variable, 

seeking its own norm, can be scrutinized in terms of how 

it operates in the substantive model. 

In order to give a more comprehensive picture of the 

simulated model, it is desirable to give consideration to 
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variables mentioned in the Pigouvian model, and part of the 

logical framework, but not one of the four primary indepen

dent variables of the model. In Pigou's discussion, for 

example, such parameters as population, production and 

technology had a zero rate of change. In the simulated 

model these variables are viewed in terms of long run ten

dencies with constant rates of change. This procedure be

comes largely an extension of the methods of Pigou for his 

model is couched in terms of a theoretical norm with inves

tigation of deviations from that norm. 

A oum.m.ary View of :Fcono:nic Behavior 

The existence of "norms" is, in large part, do pendent 

upon the presence of consistent behavior. Pigou recognized 

in his model the presence of systematic behavior in the 

representative man. Such consistent behavior is normally 

referred to as habit. Basic economic indicators such as per 

capita income, retail sales, and consumer credit which dis

play fairly steady secular movements do suggest that habit 

does dominate the make-up of economic behavior. The pre

sence of these trends are explicit expressions of habitual 

rather than random behavior. Thus, consumers tend to 

distribute their income among the various elements of their 

expenditure pattern and tend to stick with that pattern 

until other seemingly better patterns of income become 

available. 

Since individuals, through habit, generally continue 

a particular mode of behavior, they are frequently slow in 
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responding to changing conditions, particularly minor 

changes. For different people the reaction time to alte

rations in conditions may be rapid or slow. Furthermore, 

responses will depend upon what type of changes in condi

tions are believed to exist. Generally, two types of 

changes tend to persist. There are conditions which 

create an atmosphere for: (1) temporary change which once 

again suggests a change to the former habit pattern and, 

(2) permanent changes which completely alter the pattern 

of economic behavior. The latter type based on changes 

in technology, custom and taste frequently give rise to 

changes in secular trends. It is also this latter type 

that Pigou considers in the discussion of his theorem. 

The uncertainty that exists as to which type of change is 

taking place frequently gives rise to feelings of antici

pated risk and the desire to adjust consumer behavior. 

Several factors—economic and psychological determine 

behavior under varying conditions. Economic factors which 

set limits on an individual's ability to alter his expen

diture pattern are of two primary types: (1) his enabling 

conditions—income, assets, and access to credit, and (2) 

his contractual obligations—rents, debts, life insurance 

premiums, and dues. Obviously, the higher income or more 

access to credit one has, the greater is his ability to 

^^ George Katona, "Economic Psychology," Scientific 
American. XCCI, No. 4 (October, 1954), p. 32. 
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adjust his behavior with changing conditions. On the other 

hand, the more contractual obligations he has, the less 

flexible his behavior will be when changes take place. 

The response of society to changes, therefore, depends upon 

the relative amounts of enabling assets and contractual 

obligations of its members. 

Anticipations in the Model 

While several types of psychological factors influence 

consumer behavior, a special note should be made concerning 

anticipations, for it will be considered to be a constant 

in the model. Anticipations have played a crucial role 

throughout economic history. It has accentuated both up

ward and downward movements in the business cycle. However, 

if consumers are confident that the economy is capable of 

sustaining itself through market action or government 

monetary and fiscal policy, consumers are not as apt to 

adjust their expenditures to aggravate a temporary read

justment in the economy.^ It is when individuals become 

anxious that abrupt changes in consumption and other para

meters take place. 

^ Milton Friedman expressed a similar belief con
cerning the obtainment of economic stability when he stated 
that: If the business world were sufficiently confident of 
the ability of government to achieve the goal, it would have 
a strong incentive to behave in such a way as to greatly 
simplify the government's task." Milton Friedman, "Monetary 
and Fiscal Framework for Economic Stability," p. 148. 
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In a stable economy with confident expectations, con

sumption patterns would seem to approximate that of the 

representative man as described in the Pigouvian analysis. 

This would seem to be particularly true in a short term 

period. According to studies by Katona, planning hori

zons of consumers are significantly less than two years and 

more closely to a year. The introduction of new circum

stances, such as new products or change in expectations, 

may however, alter plans considerably. 

The element of anticipated risk may completely upset 

the habit pattern with regards to the division of income. 

It could be argued that this is one case where the irra

tional conscious activity dominates over the more rational 

subconscious modes of behavior. Such a case arises when a 

consumer, faced with a deflationary movement in the economy, 

believes he is acting rationally in his best interest by 

cutting expenditures while saving income for future possible 

uncertainties. By his overt action, however, he reduces 

total spending and income which in turn lowers employment. 

His conscious effort, therefore, results in an action which 

promotes further instability. Such individual behavior, if 

continued, will culminate in further unemployment. 

Behavior during the post-World War II period, however, 

seems to indicate that although anticipated risk and fears 

exist, they are not the only influences which occur during 

downward price movements. It might be that they are not 

even the dominant ones. Recent evidence indicates that as 
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a matter of prestige and habit, a growing number of indi

viduals during periods of declining prices and wages attempt 

to maintain their standard of living even if income is de-

92 

dining faster than prices. This condition most frequent

ly occurs where the individual believes his reduction in 

income is only a temporary condition. Therefore, current 

"impatience" for consumption is increased, relative to 

current income at the expense of future income, through 

borrowing on credit, the use of past savings, and other 

measures. 

If consumers expect employment to increase and prices 

to rise, there is an impetus to increase current consumption 

at the expense of future income by using credit or by re

ducing past savings. As consumers maintain their expendi

tures as a status symbol or for other reasons, it can be a 

stabilizing factor during periods of lower incomes and 

profits. 

A similar situation is noted on the industrial side. 

Where industrial leaders believe that a decline in prices 

will be followed by future increases in prices, they will 

more readily purchase for future stock needs. With inven

tories, today, being relatively smaller than in the past, 

the industrialist is in more of a position to do this. He 

is also encouraged by the greater individual productivity 

of members who become more responsive to employer needs when 

92 
Katona, Op. Cit.. p. 33. 
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their own security is threatened. With firms receiving 

construction investment tax incentives during these periods, 

the entrepreneur has one more reason to increase consumption 

during deflationary periods. 

If experience is sufficient to warrant a belief that 

the period of declining or low prices, wages, and profits is 

temporary and that conditions will soon return to their 

previous norm, then it is a situation which is much more 

susceptible to acting in accordance with the dictates of the 

Pigou Effect. Real world conditions such as these would in

duce consumers to increase their consumption during defla

tionary periods. 

On the other hand, increased economic stability in the 

U. S. economy may also explain why savings does not account 

for a greater portion of income as incomes rise as suggested 

in the Keynesian analysis. In this report, it is remarkable 

how the rate of savings has remained at a nearly constant 

rate in the last 15 or more years. With reduced uncertainty, 

there is less need to save in order to meet anticipated con

tingencies. As a result the propensity to consume has 

shifted upward. 

In an economy such as the American economy where in

comes have shown a long term upward trend, it is not sur

prising to find consumers impatient in earlier years in 

anticipation of higher incomes in later years. Generally, 

an individual with a rising income under stable conditions 

will spend a higher portion of his income thus discounting 
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93 future values. If the time-shape income is expected to 

be greater than the present, a tendency will be to sacrifice 

future income through obtaining credit or maintaining a 

-I 9 4 

lower rate of savings during these years. It should also 

be recognized that with business and government performing 

more and more of the retirement savings functions for in

dividuals, the take-home pay is needed less and less for 

distant future contingencies. Consequently, the preference 

for future income over current income is further reduced. 

If the household sector is on balance a debtor rather 

than a saver, the Pigou Effect would have extremely limited 

application. Under such conditions, its influence could be 

simulated during deflationary periods through increased 

government transfer payments and a more liberal credit 

policy. In this way cash balances would be increased 

relative to income. The latter does exist in the form of 

unemployment compensation payments, the former exists to 

the extent that financial concerns believe it is in their 

best interest to allow debtors to temporarily go deeper 

^^ Katona, "Economic Psychology," p. 33. 

^ The rise of consumer credit associated with rising 
incomes in the past decade gives considerable support to 
this statement. In a recent issue of U.S. News & World 
Report, it was pointed out that consumer debt now consumes 
61 percent of the average individual's income after taxes 
compared to 41 percent ten years ago. These large contrac
tual obligations combined with expenditures for basic 
necessities leave little for consumers to save. "Your Debts: 
Too Big?," U.S. News & World Report. June 14, 1965, p. 48. 
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into debt. 

Dominant savings periods have existed in the past. 

Immediately following World War II when savings were large, 

there was a large pent up demand ;hich lod consumers to 

spend at a rate higher than their current income. This 

was a period when consumers desired to obtain an adjust

ment of liquid to non-liquid assets. With savings 

accumulating during the war years, the desire to become 

less liquid was strong. Because of the involved forced 

savings during the previous years, the result was a 

circumstance which had a similar savings shift effect as 

that of the Pigouvian Theorem. 

Other Considerations 

Because of the heated discussion between Keynesian 

and the neoclassical economists over the role of flexible 

wages and prices, some aspects of the price level in the 

revised model should be considered. As published indexes 

indicate, the price level shows a steady, continuous up

ward pressure. Prices like other parameters, therefore, 

can be viewed as if they moved or evolved about a parti

cular norm. The secular trend of prices has moved upward 

in the neighborhood of 2 to 3 percent a year. Because of 

this long term movement, it has become part of the way of 

life for Americans to adjust to what has become known as 

"creeping" inflation. 

In general, these upward movements are viewed as the 
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result of (1) a real wage forced above the marginal pro

ductivity of labor which is frequently referred to as the 

'wage push', and (2) temporary periods of excess cash 

balances caused by what is known as the demand pull; and 

(3) deliberate monetary expansion which has grown faster 

than the real demand of the economy. It is the composite 

result of these forces which has been credited with the 

continual rise in the price level. 

Special mention should be made of the wage push. 

In Pigou's analysis wages and prices are assumed flexible. 

A wage push movement pushing wages above the marginal 

productivity of labor would only be a temporary imper

fection in the economy under pure competition. Prices, 

likewise, would not be rigid but would move in a flexible 

fashion with changes in demand and supply. On the other 

hand, to the degree that wages and prices are sticky, 

these factors will have an impact on the ability of the 

Effect to function properly. However, to the extent that 

both prices and wages are flexible upwards, rapid rise in 

prices relative to rises in income should show some 

dampening influence on the economy in accordance with the 

model. 

Technological change should be mentioned as it has 

relevance to unemployment. In those sectors where labor 

unions have forced the wage level above the productivity 

of labor, management has frequently taken large steps to

wards substituting capital equipment for labor. Without 
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special skills in other fields, the persistence of labor 

immobility has created a continual trend of what has become 

known as technological unemployment. The rate of unemploy

ment has also shown a gradual trend upward due to rapid 

automation although current activities to retain displaced 

employees to handle new Jobs have offset this movement some

what. 

Although we have looked at most of the aspects which 

Pigou considered, little has been said about government 

spending. While government expenditures are considered an 

exogenous variable and outside the scope of both the 

theoretical and empirical models, the role of government 

transfer payments should be mentioned. During periods of 

recession and depression, transfer payments from the govern

ment to the private sector increase at a faster rate than 

funds of that category are collected. On the other hand 

during periods of prosperity payments to government in

crease at a faster rate than they are returned to private 

industry. As Friedman has clearly observed, such action 

tends to soften the impact of downward movements in 

employment and prices by providing additional cash 

balances. Such immediately available cash balances act 

as an Interim measure until natural forces which may lag 

somewhat can take effect. In the developing model, there

fore, the only implicit consideration of government 

^5 Friedman, "A Monetary and Fiscal Framework for 
Economic Stability," p. 150. 
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expenditures is that personal income includes transfer pay

ments in its total. A similar lid is put on consumption 

when transfers to government are greater than transfers 

from government thus reducing the amount of cash balances 

relatively. 

Summary of Revised Assumptions 

The crucial assumptions of the new model are several. 

Flexibility is assumed to exist with regards to wages, 

prices and interest. Interest is not, however, expected 

to be directly related to employment, but to act more as 

an automatic governor which balances savings, consumption 

and investment in a manner which offers the best mix within 

the capability of the variable. While flexibility is 

assumed to exist it does not follow that it must be per

fect. To the extent that these variables are not rigid, 

Pigou's functional relationship should operate. If wage 

negotiations have caused wages to be inflexible then the 

effect will not be expected to operate as Pigou himself 

recognized, 

A second important assumption is that the operation 

of these flexible forces are sufficiently fast to prevent 

any gross change in anticipations which might upset the 

ability of this flexibility to operate in the proper 

direction. While lags would reasonably need to be brief 

in order for the mechanism to be effective, it is quite 

possible that a longer lag may not cause any major revision 
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of anticipation where the original change in variables is 

minor or insignificant. 

A third and somewhat less important assumption is 

that while government expenditures are considered propor

tionate to personal income of businesses and households, 

transfer payments from government are assumed to fluctuate 

with changes in employment. This would cause greater cash 

balances to be furnished by government during periods of 

high unemployment than with low. 

The result of these assumptions is that a general, 

absolute decline in the price level will affect the real 

value of cash balances in households and businesses in 

such a manner as to shift the consumption function upward, 

shift the savings curve to the right, and stimulate demand 

for employment. If some lag does exist in this operation, 

government transfer payments entering the income stream 

would help buffer drastic changes until normal forces of 

the system act. 

Presumably if the price level is increasing, society 

will feel that it has insufficient cash balances to meet 

future long term contingencies and will therefore prefer 

to save more such as to shift the savings curve to the left. 

If the resulting reduction in consumption is sufficient, 

investment expectations will fall resulting in lower 

investment and employment. Transfer payments to the govern

ment which exceed those received from government would also 

reinforce this dampening pressure on rising prices and 

employment. 
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These assumptions and their related logic are de

pendent upon particular modes of behavior of businesses 

and households. By these modifications of the variables 

the analysis is designed to apply to specific problems of 

the real world. 

Expected Functional Relationships 

Since some tentative conclusions have been drawn as 

to what are the relevant relationships, it is now possible 

to think in terms of how these various elements interact. 

In some cases the movement of a variable or factor upon 

our logical conclusions is fairly evident, but in many 

cases the interrelations between factors are not simple 

and the effects are not obvious. Before investigating 

statistical evidence it is only possible to intuitively 

suggest a possible order of magnitude and direction of 

interaction between the variables. 

By restating Pigou's endogenous relationship such 

that Unemployment is a function of Income (Y), the Price 

Level (P), and the Rate of Interest (I), members of the 

community can view these variables as (1) moving at a 

normal rate (•*̂), (2) moving at a faster than normal rate 

(+), and (3) moving at a slower than normal rate (-). 

While any combination of these three conditions is found 

in nature, two additional relative conditions may also 

exist between two variables. These are: (4) where two 

variables are moving in the same direction either upward (+) 
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or downward (-), one variable may be deviating from the 

norm upward (++) or downward (—) more rapidly than the 

other, and (5) where two variables are moving in opposite 

directions and deviating from the norm, but one variable 

is deviating from the norm in an upward (++) or downward 

(—) direction more rapidly than the other variable. 

To simplify the explanation of the functional relation

ships in Table 1 on page 21, the discussion will be stated 

in terms of two variables—personal income (Y) and the price 

level (P). It should be recognized, nevertheless, that the 

rate of interest, according to the neoclassical scheme, 

operates to influence unemployment in the same manner as 

the price level. Given the existence of a two variable 

system, it is possible to show the impacts of these 

variables moving independently within the symbolical 

scheme (++, +, *'*•, -, — ) . In terms of two variables, 

nine permutations exist by the use of three different 

absolute states by each variable (+, *, -) and eight 

additional logically meaningful states exist through two 

additional relative states of two variables (++, — ) . ^ 

^ While twenty-five permutations would actually exist 
if each variable were possible, the introduction of the two 
"relative" conditions makes some combinations impossible. 
For example, a combination such as P++, Y++ could not exist 
according to the rules because P is moving upward at a 
faster than normal rate and in addition it is moving upward 
(diverging from normality) at a faster rate than Y is moving 
upward. Personal income (Y), therefore, cannot double signs 
(++, — ) simultaneously. Furthermore, the existence of a 
double sign paired with a normal rate sign (P++, Y*) is, in 
effect, an incorrect redundancy of the situation where a 
single sign and a normal rate sign exist (P+, Y^), As a re
sult eight permutations yield meaningless results leaving 
only seventeen. 
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Consequently, the total of seventeen different paired 

states are represented in Table 1. 

In addition to the seventeen conditional states, four 

net effects are also shown. The net effects and their sym

bols are neutral (N), opposite (0), complementary (C) and 

singular (S). If the secular long term constant rate of 

change in variables is considered to be an equilibrium rate, 

movement of both variables on or near their normal rates 

can be construed to have a neutral effect. If these vari

ables, one directly related to unemployment and the other 

inversely related, are moving in the same direction then 

the variables have opposite impacts on unemployment. On 

the other hand, if these variables are moving in opposite 

directions from one another their behavior tends to be 

complementary in its effect on unemployment. Finally where 

one variable is moving at a normal rate, but the second is 

moving at an abnormally rapid rate the influence on unem

ployment is a singular one with the latter variable largely 

determining the direction of unemployment. 

From the stated conditions it is possible to show 

expected outcomes from the variables' net effect on the 

dependent variable of the system, unemployment. There is 

also some attempt to indicate the anticipated speed of re

sponse of unemployment to changes with changes in the 

primary independent variables in terms of expected lags. 

While it is possible to suggest expected changes in 

unemployment with changes in income and prices, it should 
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be recognized that many forces both exogenous and endo

genous may upset the results of the analysis. Commenting 

on the correct specification of a complete model, experts 

in the field have indicated that "Even under the most ideal 

conditions for applied econometric work, quantitative 

analysis of human behavior is to seek the stars. Earth-

bound creatures must be content with approximately correct 

specifications."^' Hopefully, the model as developed 

simulates real world conditions sufficiently to yield use

ful answers. 

It should not be overlooked that when the variables 

of the model operate so as to complement one another there 

is little need to consider the relative influence on the 

dependent variable contributed by the independent variables; 

however, when the independent forces operate in opposite 

directions a weighing of the relative influences becomes 

difficult to intuit. Logic would indicate that a change in 

one variable which resulted in an increase in real consump

tion by X number of dollars could be offset by a decline in 

another variable which resulted in a decrease in real 

consumption by X number of dollars. Only empirical evidence 

can tell what cardinal influences truly exist. 

One other aspect of a functional model should be con-

9'̂  Lester D. Taylor and Thomas A. Wilson, "Three-Pass 
Least Squares: A Method for Estimating Models with a Lagged 
Dependent Variable," The Review of Economics and Statistics 
XLVI, No. 4 (November, 1964), p. 330. 
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sidered. As previously mentioned the cobweb theorem demon

strates how a series of errors may occur when equilibrium 

is disturbed. Such conditions apply to the variables of 

income, prices and interest whose expected values may not 

correspond to the real values of supply and demand of the 

various elements which determine the actual values. Be

cause of this it has been observed that in one case dis

equilibrium is self-perpetuating, with ever increasing 

oscillations around a new anticipated equilibrium, and in 

another case decreasing oscillations are observed around 

98 the theoretical equilibrium.^ As a result conditions in 

the real world are such that responses are not only delayed, 

but cirumstances are improperly evaluated. This may continue 

to contribute to further disequilibrium and inaccurate 

evaluation. While theory is frequently good at explaining 

the normative viewpoint of how the community should act, it 

becomes increasingly difficult to state how society does 

in fact act when incomplete knowledge of conditions prevails. 

^ Paul A. Samuelson, "Dynamic Process Analysis," 
A Survey of Contemporary Economics, ed. Howard S. Ellis, 
prepared for the American Economic Association (Philadelphia: 
Blakiston Co., 1948), pp. 368-374. 
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Table 

RELATIVE MOVEMENTS IN THE 

1. P̂ ^ 

2. P-5̂  
Y+ 

Condition 

Both P and Y 
moving at their 
normal rate with 
no shift in rela
tive movement. 

P is moving at 
its normal rate 

1 

PRic:] LSVE: 

Effect 

w 

(s) 

T-rith Y moving up
ward at a more 
rapid than normal 
rate. 

L ( P ) AIID IITCOIffi (Y) 

Anticipated Result 

There is a strong 
tendency for the 
current rate of un
employment to 
continue. 

There is a tendency 
for unemployment to 
move downward with 
lag to be minor. 

3. P̂'̂  
Y-

4. P+ 

5. P-
Y-3J-

P is moving at its 
normal rate with Y 
decreasing at fast
er than normal rate 

P is moving upward 
at a faster than 
normal rate with Y 
maintaining its 
normal rate of change. 

P is decreasing fast
er than the normal 
rate with Y main
taining its normal 
rate of change 

6. P++ Both P and Y are mov-
Y+ ing upward at a fast

er than normal rate, 
but P moving upward 
faster than Y. 

(S) There is a tendency 
for unemployment to 
be increasing with 
a reasonably small 
lag. 

(S) There is a tendency 
for unemployment to 
increase r̂ith a fair
ly long las expected. 

(3) There is a tendency 
for unemployment to 
be decreasing irith 
probably a fairly 
long lag. 

(0) There is a tendency 
for unemployment to 
increase with a 
fairly long lag. 

{̂"jt The symbols used in this column represent the 
following: (N) Neutral, (0) Opposite, (0) Complementary, 
(S) Singular. For an explanation of their meaning, ^^^ 
the text material of this chapter. 

see 
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Condition 

7. P+ Both P and Y moving 
Y++ upward at a faster 

than normal rate, 
but Y moving upî ard 
faster. 

8. P++ P is moving upward 
Y- at a faster rate 

than Y is moving 
downward. 

Net 
Effect 

(0) 

(C) 

9. P+ 
Y — 

P is moving upward 
at a slower rate than 
Y is moving downward. 

(C) 

10. P--
Y+ 

P is moving downward 
at a faster rate than 
Y is moving upward. 

(c) 

11. P- P is moving downward 
Y++ but at a rate less 

rapid than Y is 
moving upward. 

12. P+ P is moving upward 
Y+ at the same rela

tive rate as Y is 
moving upward. 

13. P+ P is moving upward 
Y- at the same rate as 

Y is moving downward 

(C) 

W 

(c) 

Anticipated Result 

There is a tendency 
for unemployment to 
be decreasing with 
possibly a fairly 
short lag. 

There is a strong 
tendency for unem
ployment to be 
moving upifard with 
lag minor and re
cessionary pressures 
eminent. 

There is again a 
strong tendency for 
unemployment to be 
moving upward with 
lag minor and re
cessionary pressures 
eminent. 

There is a tendency 
for unemployment to 
be decreasing with 
lag fairly minor. 

A strong tendency 
for unemployment to 
be decreasing with 
lag being minor. 

Assuming equal 
weight for each 
variable this is an 
offsetting case, 
otherwise, it is 
indeterminant. 

There is a strong 
tendency for unem
ployment to increase 
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Condition 

14. P-
Y-

P is moving downward 
at the same rate as 
Y is moving downward. 

15 . 

16 . 

17 . 

P— 
Y-

P-
Y+ 

P-
Y— 

P is moving downward 
at a faster rate 
than Y is moving 
downward. 

P is moving downward 
at the same rate as 
Y is moving upward. 

P is moving downward 
at a slower rate than 
Y is moving downward. 

Net 
Effect 

W 

(0) 

(C) 

(0) 

Anticipated Result 

There are counter
acting conditions 
in which one change 
tends to nullify 
the effect of the 
other. 

There is a tendency 
here for unemploy
ment to be decreas
ing. 

There is a strong 
tendency for unem
ployment to de
crease . 

There is a tendency 
here for unemploy
ment to be decreas
ing with lag being 
minor. 

Empirical Model of the Theorem 

vrhile it is possible to show through a logical theo

retical process that variables may behave in a certain 

manner, it is ultimately desirable to show quantitatively 

that they do behave as theoretically described. For this 

reason the monthly business cycle development data pub

lished by the Bureau of the Census was used as the basis 

of the investigation. The primary series were those of the 

unemployment rate, personal income, the consumer price index, 

and the rate of interest. All these series are published 
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monthly in Business Cycle Developments by the Bureau. 

In order to obtain sufficient data to adequately 

examine the Pigou Effect, sixteen years of bi-monthly data 

covering the 1948-63 period were obtained from published 

and unpublished records available at the Bureau of the 

99 Census. Since some series were not seasonally adjusted 

for the full 16 year period, the writer performed the 

necessary function of completing the seasonal adjustment 

of these series and also removing the irregular component 

by use of the standard adjustment procedure of the Bureau. 

A proper testing of the Pigouvian Analysis not only 

involves an understanding of the mechanism in the frame

work of assumed conditions and modification thereof, but 

also the selection of appropriate data and statistical pro

cedure. Each step of the way requires the necessary value 

Judgment as to what information or data or statistical 

procedure is relevant, and how to interpret the results. 

For this reason the procedure followed is outlined in 

considerable detail. 

99 The data was intentionally collected on a bi
monthly basis (96 observations) since the computer program 
would accept a maximum of 100 observations. 

•̂ ^̂  See Julius Shiskin, Electronic Computers and Busi
ness Indicators. Occasional Paper 57 (National Bureau of 
Economic Research, Inc., 1957), PP. 231-235. See also R. L. 
McLaughlin, Time Series Forecasting. Technique Series ITo. 6 
(American Marketing Association, 1962), pp. 30-50. 
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The Source and Nature of the Statistical Variables 

The four variables as defined in the Pigouvian 

analysis do not truly exist in the real world. 7rhile 

employment in the Pigouvian model is only influenced by 

the wage schedule in a homogeneous non-changing popula

tion, the working population or labor force in the real 

world is defined to include all those desiring, but not 

necessarily capable or competent to work at the current 

wage levels (which also include a minimum wage). In the 

Pigouvian scheme only one wage schedule exists. In the 

real world many wage schedules exist without discrete 

"schedules" being drawn. Rather it is a series of 

diffused schedules representing an overlapping of many 

skills and bargaining demands. 

In the Pigouvian model labor has great mobility 

with regards to geographic as well as technical competence. 

In the real world the former is becoming increasingly true 

but the latter is increasingly being recognized as 

"technological" unemployment. Of upmost importance in the 

neoclassical viewpoint is that working people unwilling 

to accept a wage equal to their marginal productivity are 

voluntarily unemployed, thus not considered part of the 

working labor force which differs completely from the 
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current data collecting concept."'' As a result the current 

real world only approximates the conditions of the Pigouvian 

model, or stated differently, the model only simulates the 

conditions of the real world. 

Equally perplexing problems arise with the other 

variables of the analysis. The interest rate of the model 

was completely flexible. The conduct of monetary policy has 

tended to prevent this from being true. The activities of 

the Federal Reserve Board and the member banks have been 

directed towards regulating both the money supply and the 

interest rate. For this reason the discount rate on New 
102 

Issues of 3-Month Treasury Bills, Series 114, a short 

The labor force as defined by the Bureau of Labor 
Statistics includes persons 14 years old and over who were 
employed, unemployed, or in the Armed Forces during a speci
fic week. Employed persons include those who did any work 
for pay or profit during the week worked without pay for 15 
hours or more in a family enterprise (farm or business), or 
did not work or look for work but had a Job or business from 
which they were temporarily absent during the week. Unemploy
ed persons comprise those who did not work at all during the 
week but were looking for work and were on layoff from a Job. 
U. S. Department of Commerce, Statistical Abstract of the 
United States (1964), p. 318. Ibid., p. 215. 

Reliability of Labor Force. The current sample 
design is spread over 357 areas comprising 701 counties and 
independent cities, with coverage in each of the 50 states 
and the District of Columbia. Approximately 35,000 house
holds are interviewed. The relative sampling error for 
summary estimates such as civilian labor force, total employ
ment is about 0.4 percent; and for unemployment it is roughly 
3 to 4 percent. Ibid., p. 215. 

102 The first publication of this series in U. 
Department of Commerce. Business Cycle Developments 
(July, 1964), pp. 31-71. 
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term interest rate series, was used to reflect short term 

anticipated changes in the market. A short term rate is 

usually sensitive to anticipated changes in the near 

future thus showing considerable response to adjustments 

in the market place. While the interest rate in this 

market is not isolated from the influence of policies to 

make the rate less flexible, it is a responsive indicator 

of market conditions. 

The indicator of prices in the Pigouvian model is 

radically different from indicators of today. Pigou 

assumed a fixed money supply which does not correspond 

with the conditions of an economy with demand deposits 

which are allowed to fluctuate with credit policies of 

Government and credit policies of private businesses. 

The supply of money has also grown with changes in popula

tion and economic conditions. On the other hand, the 

primary indicators of prices have not been based on 

ratios of quantity of money divided by the level of 

production. It has instead been derived indirectly by 

comparing the cost of the market basket of average income 

families. This arrangement is subject to two major in-

fluences--the income effect and the substitution effect. 

\Th.en the average income rises faster than prices, 

there is a tendency to shift purchases in the direction of 

"wants" rather than needs, thus the income effect shifts 

the types and quantities of items in the market basket with 

changes in income. As a result the index would not measure 
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the changes in the cost of the same basket, but rather a 

changing basket. On the other hand, when the price level 

changes more rapidly than the level of income, less expen

sive items are substituted for preferred items in order 

for the money income to cover all the items needed in the 

market basket. While the developers of the index claim 

that only price changes, not other influences, are meas

ured, realistically it is difficult not to be skeptical of 

103 
this claim. -* Investigation beyond the scope of this 

paper would be necessary to resolve this problem. In any 

event the consumer price index, because of its small sample 

size, lack of population representation and limited cover

age is subject to a number of disturbing influences. 

103 
•̂ The consumer Price Index measures the average 

change in prices of goods and services purchased by city 
wage-earner and clerical-worker families. The weights 
used in calculating the index are based on studies of 
actual expenditures by families of wage earners and 
clerical-workers. The quantities and qualities of the 
items in the "market basket" remain the same between con
secutive pricing periods, so that the index measures the 
effect of price change only on the cost of living of these 
families. The index does not measure changes in the total 
amount families spend for living; city indexes do not meas
ure relative differences in prices of living costs between 
cities. 

The list of items currently priced for the index 
includes approximately 300 goods and services. For some 
items several different qualities are priced. The items 
priced are described by detailed specifications to insure 
that, as far as possible, the same quality is priced each 
time, and that differences in reported prices are meas
ures of price change only. U. S. Department of Commerce, 
Statistical Abstract of the United States, p. 318. 
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The third variable of the Pigouvian model is that of 

Personal Income. Income in the Pigou model is the real 

income consumed and saved by members of society. In its 

most liberal interpretation real income includes all items 

and services, tangible and intangible, as well as environ

mental conditions which contribute to improved welfare of 

the individual or the family unit. To simulate real income, 

personal income available on a monthly basis was deflated to 

project personal income for various years on a constant 

purchasing power basis. In this way monetary income becomes 

a reasonable estimator of real income. 

Although the variables discussed here are in Business 

Cycle Developments because of their recognized cycle signif

icance, the Keynesian personal income is of particular inter

est. While the unemployment rate is classified as a leading 

indicator by the Bureau of the Census, personal income is a 

series which roughly coincides with the business cycle. On 

the basis of absolute values, therefore, personal income lags 

behind, not leads changes in employment. This position would 

•̂^ Personal income is defined to include current in
come received by individuals, by unincorporated businesses, 
and by nonprofit institutions (including pension, trust and 
welfare funds) from all sources. It includes transfers 
(payments not resulting from current production) from govern-
m̂ ent and business such as social security benefits, military 
pensions, etc., but excludes transfers among persons. Al
though most of the income is in monetary form, there are 
important non-monetary inclusions—chiefly, estimated net 
rental value to oT^ner-occupants of their homes and the 
value of food consumed on farms. U. S. Department of 
Commerce, loc. cit.. p. 318. 
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suggest that personal income is the dependent variable. A 

look at personal income from a different perspective will 

be made, however, in the next chapter. 

The Statistical Procedure 

The most tedious and difficult part of this thesis 

involved the determination and implementation of the 

statistical procedure involved. The acquisition of statis

tical data in a satisfactory form for evaluation required 

the use of two computers. The first computer operation, 

facilitated by the use of an IBM 1401, put the data in the 

desired format while the second and more complex computer 

operation, through the use of a large Univac 1107, provided 

the desired mathematical and statistical computations. Be

cause of the large volume of computations involved in per

forming- the multiple regression with lags, the storage 

space as well as the computer capability requirements made 

the use of the Univac 1107 necessary. 

The Significance of First Differences 

With the variables adjusted for the irregular compon

ent and seasonally adjusted, the next task was to put the 

data in a form which would yield meaningful results when 

multiple correlations are performed in the second program. 

For this purpose the use of percentage first differences 

seemed most appropriate. While many studies involve the 



86 

use of first differences,-'"*̂ ^ this study incorporates 

percentage first differences for an almost obvious reason. 

It has been frequently observed that the size threshold for 

noticeable changes in stimuli is a percentage, not an 

absolute value."^^^ It is the writer's recognition of this 

principle that has led him to use percentages here. 

While stating relationships in terms of percentages 

seems particularly appropriate when using data in the social 

sciences, the use of first differences has particular ana

lytical as well as mathematical significance. It is almost 

always possible to get high correlations when using aggregate 

economic time series where absolute values are involved. 

Such correlations generally have little analytical value, 

however, for the high values are largely the result of 

autonomous grovith trends in these series. Absolute values, 

therefore, simply reflect the fact that everything is moving 

upifard. In essence they are incapable of indicating possible 

variations in activities in which one set of variables move 

relative to another. As a means of abstracting inter-variable 

responses from secular movements, first differences are used. 

Another characteristic of first differences is their 

tendency to reduce serial correlation. Many economic time 

series are serially correlated when stated in absolute values. 

•̂ 5̂ Donald Hester, "Keynes and the Quantity Theory: 
A Comment on the Friedman-Meiselman CMC Paper," The Review 
of Economics and Statistics. XLVI, No. 4 (November, 1964), 
p. 367. 

-'"̂^ E. G. Boring, "Gustav Theodor Fechner," reprinted in 
the World of Mathematics, ed. J. R. Newman (New York: Simon and 
Schuster, 1956), pp. 1159-1161. 
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Serial correlation found in the dependent variable reduces 

the efficiency of regression estimates. On the other hand, 

first differences function to minimize this property and 

hence give greater insight into the significance of the 

107 results. ' Moreover, first differencing works to remove 

such trends and related serial properties by placing them 

entirely in the residual term of the equation which is not 

of interest to the analysis performed here. 

While serial correlation may exist in the dependent 

variable, similar problems exist between independent 

variables in using absolute values. It would not appear 

unreasonable for the price level and personal income to be 

highly correlated. To the extent that first differencing 

reduces such correlation, the difficulties of multicolli-

nearity are spared. Where multicollinearity does exist, the 

"coefficients of the regression on these variables are then 
109 indeterminate and their standard errors become infinite. 

The use of first differences largely eliminates the influence 

of parallel growth movements of various series by adding onto 

^^^ D. Cochrane and G. H. Orcutt, "Applications of 
Least Squares Regression to Relationships Containing Auto-
Correlated Error Terms," Journal of the Am-erlcan Statistical 
Association. XLIV, No. 245 (March, 194^) , pp. 32-61. 

For an extended discussion of this subject see 
Chapter 2 of F. M. Fisher, A Priori Information and Time 
Series Analysis (Amsterdam: North-Holland Publishing Co., 
1962) . 

'̂̂ ^ M. G. Kendall and "^ R. Buckland, A Dictionary of 
statistical Terms (New York: Hafner Publishing Co., 1957). 
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the residual statistical error these trends which the 

equation does not explain. In this way the procedure 

largely avoids the problems of serial correlation and 

multicollinearity. 

While considerable faith has been placed in the 

Justified use of first differences, their use should 

be tempered with a word of caution. First differenced 

regressions tend to have lower correlations and fre

quently higher standard errors than ordinary regres

sions from time series data. To an extent these draw

backs are the cost of obtaining more useful information. 

While the correlation values cannot be expected to be 

particularly high, the significance level of various 

coefficients should be considerably greater than would 

be expected by chance. 

Program I 

Before delving into the details of the first pro

gram designed to obtain first differences, it should be 

mentioned that the writer received extensive assistance 

from Mr. Edward Melnick, research statistician with the 

Bureau of the Census in developing the statistical pro

cedure and in writing the Fortran program. While the 

writer has taken a course in Fortran programming since 

beginning this thesis, the assistance of an experienced 

mathematical programmer proved to be invaluable. 

In order to obtain the data in terms of percentage 

first differences a Fortran II language program was 
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developed. Through the use of the program, all variables 

were adjusted for extreme values and stated in terms of 

standardized units.^^^ The results of this process are 

shown in Appendix B. An explanation of the procedure in

volved will soon follow; however, it should be mentioned 

that while only four series were directly involved in 

determination of the results of the Pigouvian analysis, 

other series were put through the program in order to 

examine possible associate relationships which might exist. 

While individual consideration of these other series are 

outside the scope of this paper, the results of the 

additional computations are shown as Secondary Variables 

in Appendixes A, B and C. 

Basically the program procedure, schematically shown 

on page 37, involved eight steps. First, the series under 

consideration was followed by an option card which told the 

computer whether or not the series was stated in monetary 

units. If the series, which we shall call Series X, in

volved monetary units, such as personal income, the series 

was deflated by a parameter deck. Each monthly value of 

Series X was deflated by dividing its monthly value, X^ by 

the consumer price index value for the same month, Pj_. As 

^^ The output of this program states all variables 
in terms of standard deviations from the "norm" average 
of the observations. Once the standard deviations are ob
tained, extreme variations are adjusted. A clearer meaning 
of this method will be discussed in the procedure outlined 
in this section. 
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a result, each monetary series obtained a "real" value through 

the sixteen year period studied. If the series did not in

volve monetary units, the option card instructed the computer 

to go to the second step. 

The second step was to obtain the first difference 

prior to obtaining the percentage first differences. Since 

it was desirable to obtain the results in terms of percentage 

rates of change, the first difference of each series vras 

computed by subtracting the first value from the second 

( "^±+1 -^i)> the second from the third (^i+2"^*+i) ̂ ^^ ̂ ° °^ 

which produced the absolute difference. While ninety-six 

absolute observations were originally made over the 16 year 

period on a bi-monthly basis, the number of first differences 

are only ninety-five. 

The third step was to make sure that all first differ

ences were stated in terms of percent. Some series did not 

require this correction. Series with first differences 

stated in percents, such as the rate of unemployment, did 

not require the correction while series such as personal 

income required this correction. In order to differentiate, 

a second option was given to direct the computer to compute 

the percentage first differences by taking the first differ

ences and dividing them by the earlier month absolute value; 

i.e., (X^^3_-X^)/X^. 

The fourth step was to derive the mean of the percent

age first differences as well as the standard deviation. 

The mean was derived by summing all the values and dividing 

them by the number of values which was ninety-five. The 
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standard deviation of the percentage first differences was 

also obtained. The form of standard deviation used in 

this analysis was the square root of: the sum of the squares 

of the first differences minus ninety-five times the square 

of the mean divided by ninety-four. 

The fifth step was used to reduce the influence of 

extreme values on the mean and standard deviation. It is 

a procedure that is quite common in preventing extreme 

values from being a dominant influence in the determination 

and use of the mean which gives greater weight to extreme 

values than other values. A parallel cut-off procedure 

to that used here is used by the Bureau of the Census. 

In essence the program called for the determination of each 

value in terms of standard deviations. Once each value had 

been given a standardized value, all values which exceeded 

2.5 standard deviations from the mean were reduced to 2.5 

standardized units. In effect all values outside 2.5 were 

considered to be influenced by exogenous variables outside 

the normal functions of the system. Such abnormalities are 

seen in the data covered as the influence in prices, employ

ment, and income in the recessionary period of the late 

1940's followed by,the preparation for war during the early 

1950's. It is hoped that by reducing the impact of the 

extreme values which are more than 98.75^ outside the 

111 This procedure is used in the seasonal adjustment 
program where the cut-off point is 2.0 standard deviations. 
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central tendency, the behavior of the system can be in

vestigated without being dominated by extreme values. 

After the extreme values were reduced, the mean and 

standard deviation were once again calculated using these 

adjusted values. By reducing rather than eliminating 

these extreme values, they retain their relative position 

without the loss of observations which is necessary when 

correlating one series with another. 

The next step was to use the mean and standard devia

tion to state these adjusted percentage first differences 

in terms of standard deviations. By subtracting the mean 

(M) from each percentage first difference (X.), then dividing 

this difference by the standard deviation, each variable was 

112 expressed in standardized units. 

The final step was to once again reduce extreme observ

ations of 3.000 deviations or greater to 2.999. Only five 

out of 1235 values required this reduction of the 13 series 

adjusted. This manual operation was required because the 

second program as written would not accept values greater 

than 2.999. It should be mentioned, however, that few ob

servations were reduced by this process as seen in the tables 

^^2 stating all variables in standardized units accom
plished two objectives: (1) deviations within a series were 
ordered so as to indicate an internal order of magnitude, 
and (2) comparisons between series would be accomplished 
more easily for each series would have a common measuring 
stick as well as magnitude. In this way series with ex
tremely large numerical values would not dominate the results. 
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of Appendix B. 

Before embarking upon the second program, a few ob

servations should be made concerning output of the first 

program and the period of the data. Since the data begin

ning in 1948 encompasses the Korean conflict, variations in 

the price level are not randomly distributed. Because the 

war period was characterized by rapid rising domestic prices, 

over three-fourths of the values that deviate from the mean, 

absolutely, by more than one standard deviation are in the 

first three and a half years of the price level data. This 

is unlike changes in personal Income in which extreme devia

tions, while still abnormally high, accounted for less than 

forty percent of the total during the same period. 

The advent of the 1949 recession followed immediately 

by the prospects of a large scale war effort, an exogenous 

variable, apparently caused the distribution of values to 

be skewed considerably. As is well recognized, preparation 

for conflict involves the injection of funds into the econ

omy through deficits, which push up incomes, profits, and 

prices simultaneously. The continued injection of these 

funds could seemingly offset any downward pressure on employ

ment by upward movements in the price level. In an attempt 

to correlate changes in the price level with the unemploy

ment rate, the power of this exogenous variable would tend 

to lessen whatever impact changes in the price level would 

have on unemployment. Moreover, with extreme values exert

ing greater influence on correlations, the clustering of 

extreme values during the conflict period will distort the 
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output somewhat. Although the selection of a later period 

not encompassing the conflict period should provide a more 

random period, limitations on time and resources would not 

permit such an inquiry at this point. 

Schematic Presentation of Program I Operation 

Step 1 

Read Parameter Deck P 
(Consumer Price Index) 

Step 3 

If Series is a Non-Monetary 
Series - Go to Step 4 

or 
If Series is a Monetary 
Series, Divide to Deflate: 

X . ; X^+T, e t c . Go to S tep 4 

S tep 2 

Read S e r i e s Decks: 
Al l Other Decks Plus 
a Dupl ica te Consumer 
Index 

S tep 4 

For All Series, Com
pute the First 
Differences: 

î+l-̂ i' h.2'\.l' ''^^' 

^i ^i+1 

Step ^ 

If Series is a Percentage 
Type Series - Go to Step 6 

or 
If Series is a Non-Percent
age Type Series, Compute the 
Percentage First Differences: 

X. --X.; etc. Then go to 
^+1 1 Step 6 
X. 

Step 6 

For All Series, Compute: 

the Mean (M) = ^ ^i 
95 

and the 
Standard 6'x = S.X^ - 95 M^ 

9^ 

Step 7 

For All Series, Compute the 
Standard Deviation Values 
of All Observations: 

X| , M - standardized 
""̂ oc Units of Values 

Step 8 

For Al l S e r i e s , Reduce 
a l l Values G r e a t e r than 
+ 2 . 5 6 to =+2.50 6" . 
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Step 9 

Recompute for All Series, 
the Mean and Standard 
Deviation Using These 
Adjusted Values. 

Step 10 

Recompute these Series 
with Adjusted Values 
in Terms of Standardized 
Units in the Same Manner 
as Step 7. 

Program II 

After each series had had its values stated in rates 

of change in standardized units (standard deviations), the 

next step was to perform a multiple correlation. Through 

the use of multiple correlation it is possible to determine 

how much change in the dependent variable is associated with 

changes in independent variables. Economic events in the 

real world differ from those in the operational model of 

the Pigouvian analysis in which responses are instantaneous. 

Economic responses in the real world occur according to cal

endar time which involves immediate as well as long delayed 

responses. 

These long delays, or lags, in the real world compli

cate the analysis. It makes it more difficult to show a 

strong relation between one economic series and another if 

the lag is allowed to persist beyond a reasonable period. 

It would be possible, therefore, to lag series behind another 

sufficiently far back to show that a relationship does exist. 

With this realization in mind, the writer has established 

the maximum lag at 16 months, or eight statistical observa

tions when using bi-monthly data. Based on findings by 

Katona and questions asked by a Consumer Union of its members 
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as cited earlier, sixteen months appears to be an upper limit 

to the modern "representative man's" planning horizon. With 

these sources the best information available, eight lag per

iods became the upper limit. 

The second program deck was devised by the International 

Monetary Fund. It is a comprehensive program package capable 

of performing numerous computations and statistical analyses 

on economic time series data. The official title of the 

program package is "A General Purpose Computer Program for 

Data Processing and Multiple Regression." Developed by 

Rudolf Rhomberg and Lorette Boissonneault in 1962, it is 

commonly known as the DAM program. Only certain portions of 

this multi-purpose program were requested for the function

ing of this thesis problem. 

The multiple correlation was the common additive for

mat in which the independent variables were Income, interest, 

and the price level, and the dependent variable was the rate 

of unemployment. Ifhile multiple correlation, like simple 

correlation, can take many forms, the mathematical configura

tions and relationship equations approach infinity. It is, 

however, necessary to select possible equations which might 

render meaningful results in terms of human behavior. For 

this reason the normal additive form utilizing the least 

113 
squares' determination of the Bravois-Pearson ^ cross-product 

113 c. H. Richardson, An Introduction to Statistical 
Analysis (New York: Harcourt, Brace and Co., 1951), p. 267. 
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formulation was used. 

Because the DAM program is a multi-purpose library 

(pre-written) program the writer did not have to prepare 

the program as was necessary in Program I. In this case 

execution cards were prepared to request certain computa

tions to be performed by the program. The first step re

quested was that all standardized values of the variables 

performed in Program I be raised in absolute value by 

3.000. By previously reducing extreme values to +,2.999 

and increasing all values by 3.000, all values in this way 

ranged from +.001 to +5,999 thus meeting the requirement 

of being positive values without upsetting the order of 

those values. 

Schematic Presentation of Program II Operation 

Step 1 Step 2 

Read All Series Add 3.000 to All Values 
Go to 2 Go to 3 

Step 3 

Compute Normal Additive Multiple Correlation 

With Lag = 0 UQ= aYo+ bl^ + cP^ +d 

Lag = 1 U^= aY^ + bl^ + cP^ + d 

Lag = 2 U2= aY^ + bl^ + cP^ + d 

Lag = 3 U3= aYo + bio + CPQ + d 

Lag = 4 U4= aYo + bl^ + cP^ + d 

Lag = 5 U5= aYo + bio + cPo + d 

Lag = 6 Ug= aY^ + bl^ + cP^ + d 

Lag = 7 Uy= aYo + bl^ + oPo + d 

Lag = 8 U3= aYo "̂  ̂ ^o + cPo + d 
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Step 4 

Compute Statistical CoefficientSo 

Step 5 - End of Program. 

After achieving positive values for all variables 

the next command was to obtain the multiple correlation 

between the three independent variables (Y, I, P) with the 

dependent variable (U). Once the results of the multiple 

correlation are obtained on a concurrent basis, lag rela

tionships are computed. Lag relationships were performed 

by considering the independent block variables, where the 

observations of these variables are always of the same 

month, with the dependent variable being pushed forward by 

one observation. Thus the January observation of the block 

independent variables (Y, P, I) were correlated with the 

March observation of the dependent variables, the March 

observation of the independent block variables were corre

lated with the May observation of the dependent, and so ono 

This resulted in a lag by one periodo After this was done 

a two period lag correlation was performed, then three, 

with consecutive lags performed up to eight lag observa-

tionso Consequently, nine multiple correlation coeffi

cients were obtainedo 

By necessity each lag represents a reduction of ob

served relationships for as the 95th value of the dependent 

variable is moved backward to be correlated with the 94th 

observation of the independent variables, observation one 

of the dependent variable and observation £5. of the blocked 
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independent variables no longer have a counterpart in which 

a correlation is performed. Thus a lag of one additional 

period causes one additional observation to be dropped from 

each series until eight lags cause the number of observed 

relationships to be 87 rather than 95 as in the zero lag case. 

While the independent variables operated as a block and 

lagged behind the dependent variable by the same number of 

months each time, the output produced also gave single 

correlation values between the individual independent var

iable and the dependent variable. In this way it is possible 

to determine the amount of contribution that any one inde

pendent variable is making towards the association at any 

point in time. It is also possible to see if one series has 

a shorter lag period than another; because of this possibility 

the values of one series might counteract the influence of 

the others by simply responding at different rates. 

In addition to the four primary variables, nine other 

secondary (dependent) variables were included and treated as 

separate dependent variables and correlated with the three 

primary independent variables as described above. The 

final computer output resulted in 90 multiple correlation 

coefficients in all. The results from these computations 

are shown in Appendix C. Along with these tables are 9 

simple correlation matrix tables—one for each lag period. 

Limitations of Uncontrolled Experiments 

The statistical model as outlined above provides the 

opportunity to investigate changes in commonly accepted 

statististical indicators. There are, however, errors in 
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all measures involved in sampling as well as measurement. 

The fact that almost all surveys are clustered and strati

fied leads to problems of the proper application of 

statistical techniques. The use of data here, like most 

studies of this type, involves the assumption of the existence 

of simple random samples and variables. 

In Pigou's system as well as the model developed here, 

there is assumed no interaction between the independent 

variables. In the case of the variables used in this anal

ysis, however, there is unavoidable interaction between in

come and the consumer price index through the determination 

of the market basket. Furthermore, as mentioned earlier, the 

theoretical constructs in the Pigouvian analysis are not 

identical to what is measured here. 

Other areas of difficulties involve the conventional 

statistical tools used. A multiple or simple correlation is 

merely an "average" relationship over time; consequently, if 

the marginal rate of change of one series is more rapid at 

some parts of the cyclical curve and less so at other 

times, the average relationship, a type of ordinal measure, 

may not yield the most meaningful result. The average, while 

showing a relationship does exist, is likely to be far from 

the optimum value expected by visual inspection. It is also 

likely that if the series were segmented into sections with 

correlations taken of individual sections, the summation of 

the obtained coefficients would be significantly greater 

than for the long term series due to some basic changes in 
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exogenous variables which shift the nature of the cycle and 

related responses. Quicker feedback of information and more 

rapid government and private action may possibly contribute 

to shifts in secular trends. 

The results, therefore, will be strongly colored by 

forces inside as well as outside the analysis which alter 

or modify the impact of anticipated movement in the model. 

Ultimately, the question must be answered as to whether the 

model yields answers sufficiently good for the purpose at 

hand. 



CHAPTER V 

EVALUATION OF THE EMPIRICAL RESULTS 

Introduction 

This chapter explores the application of various 

statistical tests of significance to the Pigouvian anal

ysis. Based on these measures implications are developed 

from which conclusions are drawn. The principal statisti-
114 

cal measures used in this section involve the study of 

multiple and partial regressions as well as associated 

measures. 

From the outset it should be realized that while 

statistical measures are extensively used to make compari

sons of economic data, the mere echoing of coefficients is 

not sufficient to supply insight into the interrelationships. 

The pulling out of relevant relationships from the maze of 

statistical results is, however, a different task. As a 

tautology a high correlation proves a strong and close math

ematical relationship between variables. It proves nothing 

more. As one writer states it a high correlation "suggests 

the probability of a cause and effect relationship betvieen 

^^ Appendix C includes tables of all variables dis
cussed in this chapter with additional measures of signif
icance not discussed here. While the discussion does not 
require the reader to refer to Appendix C there is substan
tially greater information on secondary variables which is 
not directly pertinent to the subject of this chapter but 
might be of interest to the reader. 

102 
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the variables, but the investigator must search further for 

the explanation. Measurement is one part of the problem; 

interpretation of the results is a more difficult part of 

the problem". It is in recognition of this dual role 

that this chapter begins. 

Summary Measures of Significance 

While it has been recognized that statistical evi

dence does not prove anything, statistical measures"̂ ^ have 

been increasingly relied upon as a means of making decisions 

as to which course of action to take as well as to accept 

or reject a particular theorem or hypothesis. It is there

fore the purpose here to examine various statistical param

eter values in order to see whether the interrelationships 

of the Pigouvian analysis exist as described in previous 

chapters and to examine whether the relationship exists to 

any significant degree. 

The first line of approach is to examine the multiple 

coefficient of correlation (R) and the multiple coefficient 

of determination (R^) of the relationship of the block of 

independent variables with the dependent variable. In 

addition to these parameters shown in Table A are the stand

ard error of estimate (SEE) for each of the various lags. 

•̂•̂^ Richardson, Opr Cit.. p. 269. 

^^^ P. E. Croxton and D. J. Cowden, Practical Busi
ness Statistics ( 3rd ed.; Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., I960). 
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The first row of values represents a zero lag while each 

row downward represents a lag of the dependent variable 

behind the independent variables by one statistical ob

servation or a period of two months in terms of calendar 

time. Consequently, the last relationship represents a 

lag of 8 observational periods or sixteen months. 

The first parameter to consider in Table 2 is that 

of the multiple correlatibn coefficient. Multiple corre

lation is concerned with the combined influence of several 

independent variables upon a single dependent variable. ' 

The coefficient of multiple correlation is an expression 

that measures the degree of the relationship between a 

single dependent variable, U (unemployment rate), and 

several independent variables — P (price level), Y 

(personal Income) and I (interest) in combination. Unlike 

the simple correlation coefficient the values range from 

zero to plus one, 

^̂ '̂  Richardson, 0^^ Cit,. p, 277 
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Summary Measures of Multiple Relationship* 

Statistical Test 

Lag Periods of 
the Dependent 

Variable 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Correlat 
Coeffici 

.837 

.797 

.626 

.399 

,263 

,312 

,397 

,422 

.377 

Determination 
Coefficient 

Standard 
Error of 
Estimate 

.701 

,636 

,391 

,159 

o069 

,097 

,158 

,178 

,142 

.544 

.603 

,784 

,926 

,980 

,969 

,925 

,882 

.872 

* Values shown are multiple measures between the dependent 
variable, unemployment rate, and the three independent 
variables: price level, interest rate and personal income. 
Other measures of possible interest are shown in Appendix C, 

It should be observed that as R approaches unity the 

standard error of estimate decreases toward zero. This 

occurs when values of the independent variables are clustered 

close to the least squares plane. As R approaches zero, SEE 

increases indicating greater dispersion from the plane as 

is the case in Table 2 where SEE rises as the coefficient of 

correlation declines from a high value of ,837 to ,263 as 

various lag periods are considered. The standard error of 

estimate increases correspondingly from ,544 to ,980 indicat

ing that decreasing reliance can be placed on the inter-

variable relationship. 
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While the coefficient of correlation states the way 

in which variations in the dependent variable change with 

changes in the independent variables, a more useful mea

sure is the coefficient of determination. This coefficient 

measures the explained variance in the dependent variable 

with the independent variables. The coefficient of deter-

mination, R"̂ , is the proportion of total variance which has 

been explained, while the coefficient of correlation may be 

simply thought of as the square root of the proportion of 

variance that has been explained. As a result the correla-

tion coefficient, R, will always be larger than R , unless 

R2 is equal to unity in which case R will equal R2O 

In viewing Table 2 it is possible to see that the high 

values obtained for the coefficient of determination are the 

first three values in descending order. The lowest multiple 

coefficient is found in the fourth lag period of the block 

variables. The bimodal effect created by the upward move

ment after the fourth period suggests that one or more of the 

independent variables are showing an increasingly stronger 

relationship once again in periods six and seven. Beyond 

the first three periods, however, the existence of a multiple 

relationship appears to be nominal for the standard error 

which is a reasonable .544 in the zero lag case rises to .980 

in the fourth lag period. This suggests that knowledge of 

the independent variables increases the guess of the value 

of the dependent variable over knowledge of the dependent 

mean by only ,02, Thus the educated guess is a very poor one 
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Individual Measures of Significance 

While the summary table does indicate that the multiple 

relationship indicates a stronger total relationship with con

current timing, it does not giv3 insight into the contribu

tions made by the individual variables nor the possible 

differences in lag relationships which might exist between 

the independent variables and the dependent variable. Shown 

in Table 3 are various statistical measures which indicate 

the direction and degree of contribution of the separate 

independent variables with the dependent variable. 

Table 3 

Specific Measures of Individual Association 

Price Level 

Statistical Test Lag Periods of 
the Dependent 

Variable 

0 

1 

2 

3 

4 

5 

6 

7 

8 

St 
Partial Reg. 
Coefficient 

-.4114 

-.3444 

-.2020 

-.0012 

.1680 

.2548 

.2852 

,2964 

.2758 

T-Test 

7.1023 

5,3611 

2,4199 

.0125 

1.6089 

2.4638 

2.8386 

2.9679 

2.6871 

Correlation 
Coefficient 

-.30 

-,24 

-,12 

,05 

,18 

.24 

.25 

,25 

o23 

Examination of Table 3 does give some deeper insight 

into this question. In the discussion of the preceding 



108 

chapter it was clearly indicated that the relationship 

which Pigou suggests is one of an inverse relationship 

with employment or a direct relationship between the price 

level and unemployment. In Tabel 3 are shown measures of 

relevance to this relationship. While the multiple re

gression coefficient is a measure of the slope of 

the relationship in original units between the dependent 

variable and the independent variable in question, the 

multiple partial regression coefficient is the constant 

coefficient of the independent variable times the ratio of 

the standard deviation of the independent variable to the 

standard deviation of the dependent variable while other 

variables are held constant. 

Associated with the multiple-partial regression 

coefficient is the well known t-test or Student's distri-
"11 8 bution. According to this test no knowledge about the 

correlation is assumed. Instead an assumption is made 

that a random relationship exists between the variables. 

Under these conditions the question is asked, "What is 

the probability that a t value as large as those indicated 

in Table 3 can be obtained from a universe in which the 

average correlation value is zero?" The t-test supplies 

the answer. The test is dependent in part upon the number 

of degrees of freedom which is the number of observations 

1^^ Croxton and Cowden, Op. Cit.. pp. 667-668. 
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less the number of constant terms in the enuation and the 

level of significance desired. In the multiple regression 

performed here the number of observations is ninety-five 

less a constant term and three constant coefficients which 

gives 91 degrees of freedom. By use of a t-test table it 

is possible to relate that the chances of getting a t-test 

value of 2.000 or greater are 2.5 out of a hundred. In 

other words, the chances are very small that a random 

correlation exists which would produce a relationship as 

high as the value Just indicated. 

Examination of the data suggests that only two of the 

partial regression values fall under this limit. These are 

the t-test values of lag three and lag four. All the other 

values are greater than this chance cut-off factor. The 

random relationship is rejected and all but the relation

ships of lags three and four are accepted as being 

significant. 

îHiile the t-test is a test of significance of the 

partial regression relationship, another tangible measure 

for indicating the relationship of the dependent with a 

specific independent variable is by use of the simple 

correlation coefficient as also shown in Table 3. Al

though similar in many ways to the multiple correlation 

coefficient the simple correlation coefficient can obtain 

negative values as well as positive. Its value can range 

from plus one to minus one. 

Because of the lower anticipated correlation values 

with correlations of first differences rather than absolute 
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values, it is necessary to establish guidelines as to what 

is significant and what is not. Any decision made as to vrhat 

is significant when values of correlation are less than 1.0 

is an arbitrary one. Nevertheless such guidelines must be 

supplied in order for results to be interpreted within a 

meaningful context. One basis which will be used here is 

to take the t-test as being roughly a guide to significance. 

While some variations exist between the various variables 

under consideration, a t-test value of 2.000 is roughly 

associated with a simple correlation value of i.20. Under 

this correlation value it is possible to say that the 

association is insignificant. In the range of values from 

+..20 to +..40 we can say that the relationship is moderately 

significant. Associations with correlation values above 

+..40 are highly significant. In this way some criteria are 

available to make possible meaningful statements concerning 

the usefulness of the described relationship. Tfhile these 

ranges are established to assist the reader in grasping 

possible meaning from the results, other ranges more 

meaningful to the reader can be used here without difficulty 

since no numerical values are dependent upon Judgments of 

classification. 

The simple correlation coefficient between the price 

level and the rate of unemployment points up a tendency 

which is generally recognized and mentioned earlier in this 

paper. In the zero lag case when income is moving upward 

and full employment is being realized the marginal produc-

^ 
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tivity of labor declines causing the price level to increase. 

This rise in the price level may be caused by the demand 

pull of a temporary demand for goods in excess of their 

supply, or it could be created by the wage push as also 

explained earlier. 

Although the price level frequently moves in the oppo

site direction concurrently with unemployment, it is the 

eventual push of the price level upward at a rate faster 

than the growth in consumption that tends to force income 

and employment in the opposite direction. While the various 

lags Indicate that a positive relationship exists beginning 

with the third lag period, the first significant one is the 

fifth with a slightly stronger relationship in the sixth and 

seventh lag period. 

As projected before running the program, a lag of ten 

to fourteen months appears to be a reasonable period. Since 

many businesses, facing increasing costs, may unknowingly 

raise prices at the same time, it may be a month or two 

before firms or individual consumers realize that unusual 

changes have taken place in the general level of prices. 

Because of short and long term commitments, it may take a 

few or several months before adjustments can be made in ex

penditure patterns. 

For the individual, it might be one to six months after 

realizing a changed condition before he can change his con

sumption pattern depending on the element of income under 

consideration. For the firm it would likely be considerably 

longer as in the case where equipment must be specially 
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designed, ordered and installed to replace high cost man

power. It is, therefore, possible to visualize how the 

final impact is felt on unemployment almost a year after 

the change in the price level. This delay, however, invites 

interim forces operating in the other direction which may 

dampen or nullify the influence of the price level change. 

In this context, a lower correlation value than would other

wise be expected appears reasonable. 

The moderately low value of the correlation coeffi

cient of .25 is far from convincing that the relationship 

is more than a nominal one. It certainly indicates that 

other variables also influence the rate of unemployment and 

probably variables which are much more significant. To the 

extent that changes in the price level cause the consumption 

and savings pattern to be altered, the relationship has some 

meaning in the Pigouvian sense. On the other hand, if the 

coefficients indicate that price level changes influence the 

rate of unemployment through redistributional effects between 

debtors and creditors as well as fixed and flexible income 

receivers, the impact may be implied here, but not explained 

by the Pigouvian model. In a similar manner, neither is ex

cessive demand pull, created by conditions of the war time 

and immediate post war period, nor is a unionized wage 

push explained by the theorem, but likely to dampen the re

sults of the empirical analysis. More, however, concerning 

the role of the price level will be considered later in a 

more functional context. 
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Personal Income 

While the price level partial regression coefficients 

showed a bimodal type of distribution over the various lag 

periods, personal income revealed a similar distribution, 

but with significantly higher correlation values in the 

earlier periods along with higher values on the t-test in 

earlier periods. Using the same standard for the t-test as 

used in the case of the price level, all t-test values over 

2.000 are considered significant to the 97.5 percent level. 

Using this criterion valu':;; oC tho lâ ; porlods four, five and 

six would be rejected as not being significantly greater than 

the chance of obtaining such a random correlation where the 

universe mean is zero. 

Table 4 

Specific Measures of Individual Association 

Personal Income 

Lag Periods of Statistical Test 
Independent Partial Reg. Correlation 
Variables Coefficient T-Test Coefficient 

0 -.6651 10.7302 -.70 

1 -.6939 10.0962 -.71 

2 -.5978 6.6883 -.59 

3 -.4184 3.9600 -.39 

4 -.1842 1.6479 -.15 

5 .0390 .3523 .07 

6 .1868 1.7366 .22 

7 .2417 2.2601 .26 

8 .2748 2.2501 .26 
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Relying again primarily on the correlation coefficient 

personal income shows a strong and immediate negative rela

tionship with the rate of unemployment. This variable of 

the Pigouvian model, borrowed from the Keynesian approach, 

appears to show a reliable correlation with a coefficient 

value of -.71 at a lag of one period, A more comprehensive 

picture of the interrelations of personal income and other 

variables of the system will be viewed later in the chapter. 

The Rate of Interest 

The third independent variable is that of the rate of 

interest. 

Table 5 

Specific Measures of Individual Association 

Rate of Interest 

Lag Pe r iods of 
Independent 
V a r i a b l e s 

0 

1 

2 

3 

4 

5 

6 

7 

8 

S t a t i s t i c a l 
P a r t i a l Reg. 
C o e f f i c i e n t T-Test 

- .2455 

- .1619 

- .0554 

.0665 

,1480 

.1879 

.1939 

.1689 

.0540 

3.9863 

2,3712 

.6241 

.6334 

1.3325 

1.7986 

1.8144 

1.5904 

.4945 

Test 
Cc 
C( 

Dr r e l a t i on 
Deff ic ien t 

- . 4 6 

- . 3 9 

- , 2 6 

- . 0 9 

.07 

.18 

,24 

,24 

.13 

The first observation made when viewing Table 5 is 

that according to the t-test only 2 values out of the nine 
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lag relationships indicate a level of significance of 

greater than 2.000. With this being the case only the 

first two values appear to be of interest. In each of 

these cases the correlation coefficients show significant 

values of -.46 and -.36 respectively. Because of the sign 

of the relationship, however, the relationship tends to 

support the Keynesian rather than the classical position. 

A more complete picture will be dra"î  shortly with the in

troduction of additional variables. 

A Systems Approach of Analysis 

As it is frequently impossible to substantiate 

theories or hypotheses directly, the physical sciences are 

accustomed to relying on indirect means of proving or dis

approving particular hypotheses. This, in part, will be 

the effort of this section. While at first glance summary 

measures of the price level with the unemployment rate in

dicate that the answer is possibly indeterminate from the 

data given, consideration of the secondary variables can 

yield some additional insight. 

Secondary variables, major economic indicators, are 

treated as dependent variables like the rate of unemploy

ment. The secondary variables were treated in a manner 

identical to the primary dependent variable so that the 

influence of the independent variables, single and multiple, 

could also be examined. Because of their lack of direct 

importance to the Pigouvian system examined in previous 

chapters they are not considered primary variableso This 
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does not mean, however, that they are not useful. Quite 

to the contrary, their role of shedding light on sequential 

chain of events is a crucially important one. This role 

will be explored in the discussion of this section. 

The Pigouvian Price Level 

By looking at values of other economic indicators, 

in relation to changes in the price level, it is possible 

to develop a picture of interaction of variables and the 

development of seemingly valid chains of events vrhich 

correspond to the theorem. Six periods into the future 

from time zero as shown in Table 6, the price level shows 

its strongest simple correlation. During the interim periods 

it is desirable to see if some logical impacts are found 

which could ultimately associate an original change in 

the price level with that of a change in the rate of unem

ployment. 

In time zero and plus one periods there is seen a 

strong inverse relationship between the price level and the 

money supply with simple correlation coefficients of -.71 

and -.60, respectively. As Pigou suggests, and shown by 

this relationship, the price level varies inversely with 

the money supply. In this same zero period a strong posi

tive or direct relationship is seen between the price level 

and the wholesale price index with a coefficient value of 

.69, Furthermore, the cost of labor per unit output also 

shows a strong coefficient value of .52. 

In periods plus 1 and plus 2 a significant impact is 
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seen of the price level on retail sales with coefficients of 

-.31 and -.27, respectively. This corresponds to the in

verse relationship suggested by Pigou. In periods plus 2 

and 3 an impact is seen on consumer installment credit with 

correlation coefficients of -.36 and -.37, respectively. 

Also seen in period plus 3 is a meaningful relationship 

between the lay-off rate and the price level with a coeffi

cient value of .37. Beginning in periods plus 3 and 4 is 

an expected inverse relationship of the price level to 

industrial production as the correlation coefficients obtain 

values of -.25 and -.26, respectively. 

Table 6 

Correlation Relationships Between the Price Level and 
Various Dependent Variables for Sequential Lag Periods 

Periods of Time From Origin of Change in 
Independent Variable 

1/ 

Dependent 
Variable 0 1 2 3 4 5_ 6 7 8 

Unemployment -.30 -.24 -.12 .05 .18 .24 (.25)^.25 .23 

Money Supply (-.71) -.60 -.39 -.19 -.02 .13 .23 .26 .28 

Consumer 
Ins. Credit -.23 -.30 -.36 (-.37) -.35 -.29 -.15 .01 .18 

1/ All values are simple correlation values between the price 
level and the various dependent variables. A lag response 
value is the coefficient of simple correlation between the 
price level at time zero with values of the dependent variables 
at t = 0, t= +1, ... t = +8. The assumption here is that 
changes in the price level possibly precede changes in the 
dependent variables. For a clearer meaning of the table see 
the text material of this chapter. 

2/ Values in parentheses are the highest earliest correlation 
value in accordance with the relationship described by Pigou. 
In the case of the rate of unemployment, for example, the 
strongest positive response is seen six periods after a change 
in the price level takes place. For a fuller discussion of 
the meaning of this table see the text material of this chapter. 
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Table 6 (Continued) 

Dependent 
Variable o_ 1_ 2_ ^ 4_ 5_ 6_ 2_ 8_ 

Industrial 
Production .03 -.05 -.14 -.25 (-.26) -.20 -.15 -.20 -.21 

Bank 
Debits -.09 -.24 -.37 -.44 (-.46) -.44 -.39 -.33 -.24 

Retail 
Sales -.19 (-.31)-.27 -.18 -.13 -.14 -.04 .07 .00 

New Orders, 
Durable 
Goods .06 -.09 -.26 -.40 (-.49) -.45 -.31 -.17 -.10 

Layoff 
Rate .02 .11 .26 (.37) .34 .23 .12 .06 .02 

Wholesale 
Prices (.69) .57 .29 -.04 -.32 -.51 -.59 -,60 -.55 

Labor Cost/ 
Unit of 
Output .52 (.53) .48 .41 .30 .15 .00 -.11 -.17 

During period plus 4 two additional factors show an in

fluential inverse relationship with the price level, these 

being bank debits with a value of -.46 and new orders of 

durable goods with a value of -.49. Both values are highly 

significant. Finally in periods plus 5, 6 and 7 the unemploy

ment rate shows a positive relationship to the price level as 

suggested by Pigou with values of .24, .25, and .25, respectively. 

The logical chain of thought could run this way. The 

first line of influence of a change in the price level is felt 

by almost simultaneous positive movements in labor cost per 

unit of product and the wholesale price level in the same 

direction and a movement in the supply of money"in the oppo

site direction. These movements tend to reinforce the influence 

in the price level to bring an eventual change in the rate of 



119 

employment in the same direction as the movement in the 

price level. 

Secondary pressures are seen on retail sales and 

consumer installment credit which move in the opposite 

direction of the price level which in turn add to the 

price level's impact on unemployment. 

A third group of changes are seen in industrial 

production, new orders of durable goods, and bank debits 

which once again move inversely to changes in the price 

level. On the other hand, the layoff rate which might 

be equally as appropriate for comparison with the price 

level as unemployment is significantly influenced after a 

lag of three months. 

Finally, the impact is felt on changes in the unem

ployment rate itself beginning in the fifth observation 

period. 

Another aspect of this logical chain should not be 

overlooked. It is possible to deduce that with changes 

in personal income highly correlated with changes in the 

rate of unemployment in the zero and plus one lag position, 

an influence is felt on personal income some four to five 

statistical periods after a change in the price level. 

This would suggest that changes in personal income are 

created to a large extent by forces which have developed 

prior to that change. In other words, by the time it is 

reflected on personal income change in unemployment is 

eminent. 
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Keynesian Income 

It is now appropriate to take a closer look at 

personal income in relationship to the various economic 

indicators above and shown in Table 7. By picking the 

highest negative correlation value of personal income 

with the changes in the rate of unemployment, it is possi

ble to establish a period of strongest relationship. Al

most of indifference would be the selection of a lag of 

zero or one with values of -.70 and -.71, respectively. 

By choosing the period of -.71 or one lag period, it is 

possible to establish an unemployment reference point as 

a matter of convention. 

Table 7 

Correlation Relationships Between Personal Income and 
Various Dependent Variables for Sequential Lag Periods 

Time Periods From Origin of Change in 
Independent Variable 

Dependent 
Variable 0 1 2_ 3 4 5 6 7 8_ 

Unemployment -.70 (-.71) -.59 -.39 -.15 .01 .22 .26 .26 

Money Supply(+.20) .20 -.23 -.39 -.43 -.44 -.42 -.30 -.09 

Consumer 
Ins. Credit (+.32) .28 .26 .21 .10 -.05 -.24 -.37 -.41 

Industrial 

Production (.60) .55 .32 .09 -.11 -.25 -.32 -.27 -.20 

Bank Debits (.72) .67 .49 .23 -.05 -.30 -.47 -.52 -.45 

Retail Sales .18 (.32) .27 .06 -.25 -.22 -.26 -.29 -.27 
New Orders, 

Durable Goods(.54) .39 .24 .01 -.26 -.45 -.31 -.17 -.10 

Layoff Rate (-.53) -.28 -.03 .18 .34 .40 .34 .22 .11 

Jfholesale 
.Uyy ,27 .39 .49 .48 .39 .27 .12 .07 (-.30) 
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Table 7 (Continued) 

Labor Cost/ 
Unit of 
Output -.31 -.10 .16 .40 .55 (.57) .48 .33 .19 

Interestingly, personal income shows a strong relation

ship with several variables at zero and plus one periods. In 

the case where the correlation coefficient is high at zero lag, 

it could easily be that the correlation is even high at minus 

one lag. This would indicate that changes in personal income 

follow rather than lead changes in other variables. Such a 

testing, however, is beyond the scope of this paper. 

A change in personal Income is seen in period zero. 

Simultaneous changes are seen in these indicators: Money 

Supply (+.20), Consumer Installment Credit (+.32), Industrial 

Production (+.60), Bank Debits (+.72), New Orders, Durable 

Goods (+.5^), Labor Cost per Unit of Production (-.31) and 

the Layoff Rate (-.53). In the next period, plus one, re

tail sales are seen to be positively correlated with changes 

in personal income. The one and only negative relationship 

between personal income and the wholesale price index, a 

weak one, is shown some eight periods into the future. 

The Classical Interest Rate 

If the classical position is assumed with regards to 

the impact of the interest rate on the rate of unemployment, 

the interest rate origin would be six statistical periods 

before the change in the rate of unemployment. It should 

be assumed that a positive movement in the rate of interest 
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is associated with a positive movement in the change of 

unemployment. The acceptance of this origin produces the 

following statistical relationships: At a zero lag the 

highest positive relationship is seen between the interest 

rate and wholesale prices (+.16). The relationships df the 

interest rate with all other indicators are five lag periods 

or greater as shown in Table 8. Beginning with the fifth lag 

period are: Industrial Production (-,27), New Orders, 

Durable Goods (-,30), Layoff Rate (+.29) and Labor Cost 

per Unit of Production (+.37). At six periods the strongest 

relationships are seen with Bank Debits (-,30) and Retail 

Sales (-,20), and the Money Supply (-,29), The slowest 

relationship is seen with Consumer Installment Credit at a 

lag of eight periods. 

Table 8 

Covariant Relationships Between the Rate of Interest and 
Various Dependent Variables for Sequential Lag Periods 

Time Periods From Origin of Change in 
Independent Variable 

Dependent 

Variable 0 1 2 3 4 5 6 7 8 

Unemployment -.46 -.39 -.26 -.09 .07 .18 (.24) .24 ,13 

Money Supply -.04 -.17 -.22 .23 -.23 -.28 (-.29) -,22 -,05 
Consumer ^ . . .. v 
Ins, Credit ,20 .20 .26 .22 .15 ,04 -,04 -.l6(-.20) 

Industrial ^ , v 

Production .32 .10 .17 -.06 .05(-.27) -.27 -,26 ,00 

Bank Debits .39 .29 .14 .03 -.20 -.29 (-,30) -„25 -,16 

Retail Sales .17 .03 .16 ,05 -.10 -.16 (-.20) -.17 -.05 
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Table 8 (Continued) 

New Orders, 
Durable Goods ,22 .05 -,06 -.16 -.25 (-,30) -,28 -.20 -.11 

Layoff Rate -.16 .00 .09 .19 ,24 (,29) .24 ,07 -.01 

Wholesale 
Prices (,16) .15 .12 ,12 ,07 ,03 .00 ,03 .06 

Labor Cost/ 
Output Unit -.15 ,01 ,17 ,29 ,36 (,37) ,27 .12 ,03 

Because of the lack of a sequential relationship bet

ween the interest rate and these other indicators, there does 

not appear to be a significant domino effect here. With the 

first significant change occuring some five periods later 

the influence of the interest rate appears to be fairly ac

curately described by the Keynesian analysis of the insens

itivity of the interest rate. Consequently, the dynamic 

aspects related to changes in the interest rate appear much 

less important than the static classical analysis, discussed 

earlier, suggests. 

Other Considerations 

While the results of the influence of the price level 

on unemployment are not dramatically impressive, there does 

appear to be sufficient evidence here to confirm in part 

the Pigouvian explanation of the role of the price level. 

The presence of almost identical correlation values for 

successive observation periods (.24, ,25, ,25) tends to 

suggest that the price level probably has a distinctive 

discrete pattern of change rather than a distribution of 
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changes with a continuous smooth appearance like some 

series. 

Several factors tend to work in directions which 

make the low correlation and the shape of the price level 

curve understandable. For example, it has been frequently 

observed that consumer prices have not risen when increases 

in costs have taken place on a per unit of labor basis. 

In many cases the wage push has caused substitution of cap

ital equipment while the administered price of the products 

produced have remained stable. This is one of many ways in 

which changes in employment may occur without changes in 

the price level being noticed. 

It has been further observed that under the present 

system where prices are generally administered and stability 

of prices is considered a useful aid to marketing, there 

appears to be a wide range of employment levels in which no 

adjustments in prices are seen above an acceptable level of 

cost adjustments. In the range of three to five percent 

unemployment, roughly-speaking, there may be a nominal pres

sure to change prices from their current level. At lesser 

rates of unemployment there would probably exist some pres

sure to increase prices appreciably with reduced marginal 

productivity of labor and conversely, to reduce prices as 

unemployment rises above the five percent level. Therefore, 

it would not be unreasonable for consumers or businessmen 

to view movements in prices in terms of acceptable or unac

ceptable levels of change. 
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If this happens to be the case there would be a wide 

range of variation in the rate of unemployment, unrelated 

to changes in the price level, which would not be explained 

by the price level. Such a condition can be reasonably ex

pected to be true. This condition would simply mean that 

the price level-unemployment rate relationship is an in

elastic one over a considerable range but with greater 

flexibility and elasticity existing at the extremes. It 

would logically explain the low correlation values shown 

here. 

Another point which tends to support the Pigouvian 

price level-unemployment relationship is that while personal 

income continues to show a negative correlation with unem

ployment some five periods or ten months prior to the zero 

lag position, the point of inflection or change in direction 

of the price level in relation to unemployment is after only 

two lag periods or four months. This strengthens the argu

ment that a rough sine curve type lag relationship exists 

between the price level and the rate of unemployment with 

maximum change in these curves taking place some six to 

seven periods apart. 

While the modest relationship (.25) between the price 

level and unemployment seems to provide a logical pattern, 

an equally applicable one would seem to be with the layoff 

rate (,37) although less encompassing as this measure might 

be. The logic would be as follows: At time zero an upward 

movement in the price level occurs with a simultaneous de

crease in the supply of money and upward movements in whole-
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sale prices and the labor cost per unit of production. In 

periods plus one and plus two are observed downward move

ments in retail sales and consumer installment credit. 

In period plus three a positive movement in the layoff 

rate paralleled by an inverse movement in industrial produc

tion is seen. Period four shows a decline in bank debits 

and new orders followed in periods five and six with de

clines in personal income and the unemployment rate. As a 

result it is possible to view a relationship with either 

the layoff rate or the unemployment rate to find a relation

ship which has useful validity. 

Conclusions 

In summary, an examination of the Effect and Pigou's 

theoretical framework has been made on theoretical as well 

as empirical grounds. While no error in logic was found in 

Pigou's theoretical argument, several questions are raised 

as to its real world applicability. Three major areas of 

controversy raise questions as to the validity of his anal

ysis. First, where Pigou's theorem concentrated on the 

influence of price level shifts on consumption and savings, 

other economists argue that such shifts have other more im

portant impacts. Some of the Impacts discussed earlier 

include redistributional effects between fixed and flexible 

income receivers as well as debtors and creditors. 

Secondly, while Pigou assumes that prices and wages 

are flexible, his opponents argue that these variables are 
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insufficiently flexible to make his system workable. In

cluded among the evidence in support of their contention 

is the presence of organized labor with long term union 

contracts, administered prices, as well as such theories 

of price changes as the wage push and the demand pull. 

Thirdly, where Pigou assumes the presence of stable 

anticipations throughout the sequential change in economic 

activity, economists with other views suggest that a belief 

in stable expectations and anticipations under such condi

tions is unrealistic. Only through empirical examination,, 

however, can these questions be resolved. 

From the empirical evidence gathered in this chapter 

it is possible to conclude that while variations in the 

price level are associated with forces which eventually 

culminate in predicted changes in unemployment, the modest 

correlation values are sufficiently low to indicate that 

the relationship, at best, is a partial one. It further 

suggests that possibly other independent variables operat

ing in directions which tend to offset the Influence of 

the Effect, or alternate influences in this same variable--

the price level--produce multiple effects which tend to 

dampen considerably the behavior suggested by Pigou, 

As the systems analysis approach indicated, the price 

level, to a limited extent, can be used as a predictor of 

changes in unemployment some 10 to 12 months in advance. 

However, a stronger relationship seems to be between the 

price level and the layoff rate. The shorter lag, and 

stronger correlation, between these variables Indicate that 
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from a predictive standpoint the results might be more mean

ingful. 

In any event, where cyclical movements are experienced 

in the economy, the examination of changes in the price 

level may be useful in determining whether a particular 

movement in unemployment is a "price level induced change" 

or some other form. Where a particular cyclical movement 

shows a stronger Pigouvian relationship than the "average" 

relationship shown here, specific corrective measures in 

the area of prices may be more beneficial and less costly 

than extensive programs frequently proposed for handling 

cyclical changes. 

Pigou's selection of income, borrowed from the Key

nesian scheme, yields a strong immediate association with 

changes in unemployment. Because of the close correspond

ence of the level of personal income and unemployment, 

without a lag relationship, personal income would make a 

poor predictor of possible movements in the unemployment 

rate until a time too late to be effective from a policy 

standpoint. Obviously, it is those forces which alter the 

composition of income and spending that must be relied upon 

to use for predicting a significant period in advance. 

Changes in the interest rate in the classical mode 

of thought do not seem to be verified here. Although the 

static approach outlines one way in which the interest rate 

can have an impact on unemployment, it does not tend to be 

substantiated in fact. While it tends to strengthen the 

Keynesian criticism of the classical approach that antici-
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pations are not fully considered, this does not suggest 

that rejection of the classical theory strengthens the 

argument for the Keynesian theory. Consideration of the 

Keynesian position is outside the scope of this paper. 

In the accompanying appendices are available many 

pages of computed data carefully printed for further study 

for the development of different interpretations. Because 

the data are systematically processed through the same 

manual and computer procedure, and subject to the same 

constraints explained earlier in Chapter III, intra-series 

and inter-series comparisons can be readily made. Addition

al measures of significance given in Appendix C are not 

shown here because they were not considered necessary for 

the analysis performed here and their introduction would 

tend to add unnecessary mathematical and statistical com

plications to a discussion with emphasis on primary results 

rather than alternate statistical procedures. 

The reader is invited to search through these statis

tical tables in order to obtain additional insight to the 

interrelationships discussed here. Because of the many 

tedious collection and procedural steps involved and the 

seemingly Insurmountable problems of theoretical and 

empirical interpretation, the development of this paper 

has frequently been a frustrating one; it has not, however, 

been without its rewards. 



APPENDIX A 

Original Absolute Valuesi of Bi-Monthly 
Primary and Secondary Data2 for the 

Years 1948 Through I963 

Primary Data 

Tables I-IV 

Secondary Data 
Tables V-XIII 

Series have been adjusted for both seasonal and 
irregular components where recommended by the Bureau of 
the Census. 

2 Data obtained from published as well as unpub
lished Business Cycle Development records of the Bureau 
of the Census. 
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PRIMARY VARIABLES 

Table I 

THE CONSUMER PRICE INDEX* 
(1957-59 = 100) 

Series 81̂ ^̂ ^ 
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YEAR JAN. MAR. MAY JULY SEPT. NOV, 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

819 

836 

822 

884 

920 

928 

938 

933 

936 

966 

998 

1009 

1024 

1039 

1047 

1060 

827 

833 

823 

900 

922 

929 

939 

933 

938 

971 

1004 

1010 

1026 

1040 

1050 

1062 

837 

832 

828 

905 

925 

931 

938 

932 

942 

976 

1007 

1012 

1029 

1040 

1053 

1065 

847 

829 

837 

905 

928 

934 

936 

932 

948 

981 

1008 

1016 

1032 

1042 

1055 

1068 

849 

826 

848 

908 

929 

936 

934 

934 

954 

986 

1008 

1020 

1034 

1044 

1057 

1070 

843 

823 

863 

915 

929 

937 

933 

935 

960 

991 

1009 

1022 

1037 

1045 

1059 

1071 

* Hereafter referred to as The Price Level, 

•Jf-Ĵ  Series numbers of all tables are identical with 
the series numbers used in the Business Cycle Develop-
ment publication of the Bureau of the Census. 
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Table II 

PERSONAL INCOME 
(Billions of Dollars) 

Series 52 

YEAR JAN. MAR. MAY JULY SEPT. NOV 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

2029 

2111 

2154 

2466 

2655 

2837 

2881 

2972 

3228 

3437 

3529 

3726 

3946 

4052 

4320 

4527 

2049 

2093 

2202 

2511 

2671 

2866 

2872 

3017 

3264 

3473 

3535 

3787 

3983 

4091 

4365 

4558 

2093 

2082 

2230 

2547 

2696 

2888 

2874 

3071 

3302 

3515 

3567 

3839 

4013 

4143 

4404 

4598 

2136 

2070 

2270 

2579 

2734 

2899 

2887 

3118 

3340 

3547 

3614 

3857 

4034 

4186 

4434 

4642 

2152 

2066 

2338 

2609 

2776 

2900 

2909 

3157 

3377 

3554 

3654 

3866 

4041 

4225 

4463 

4672 

2137 

2095 

2409 

2635 

2810 

2893 

2938 

3193 

3408 

3542 

3684 

3900 

4040 

4271 

4497 

4725 
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Table III 

THE RATE OF INTEREST 
(Percent) 

Series 114 

YEAR JAN. MAR. MAY JULY SEPT. NOV 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

97 

116 

109 

139 

169 

204 

121 

126 

246 

321 

260 

284 

444 

230 

275 

291 

100 

116 

114 

142 

166 

208 

105 

134 

231 

314 

135 

285 

344 

242 

272 

290 

100 

115 

117 

158 

171 

220 

78 

149 

265 

304 

105 

285 

339 

229 

269 

292 

100 

98 

117 

159 

182 

210 

71 

162 

233 

316 

96 

324 

240 

227 

294 

314 

109 

106 

132 

165 

179 

188 

101 

209 

285 

358 

248 

400 

249 

230 

279 

338 

114 

106 

136 

161 

186 

143 

95 

222 

300 

334 

276 

421 

238 

246 

280 

352 
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Table IV 

THE RATE OF UNEMPLOYMENT 
( P e r c e n t ) 

S e r i e s 43 

YEAR JAN. MAR. MAY JULY S E P T . NOV. 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

375 

426 

649 

374 

318 

272 

478 

496 

414 

410 

535 

596 

533 

667 

589 

571 

372 

506 

616 

340 

307 

265 

551 

458 

416 

403 

676 

552 

517 

688 

556 

579 

375 

593 

567 

319 

312 

259 

583 

433 

424 

404 

734 

520 

525 

694 

548 

575 

376 

663 

503 

320 

320 

260 

595 

421 

422 

419 

744 

522 

549 

689 

551 

564 

372 

694 

446 

332 

312 

294 

587 

421 

413 

445 

708 

548 

585 

666 

556 

560 

380 

680 

408 

333 

289 

376 

547 

420 

413 

499 

650 

554 

629 

638 

561 

561 



SECONDARY VARIABLES 

Table V 

TOTAL MONEY SUPPLŶ ^ 
(Billions of Dollars) 

Series 98 
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YEAR JAN. MAR. MAY JULY SEPT. NOV. 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

1487 

1475 

1481 

1534 

1615 

1689 

1737 

1814 

1853 

1892 

1939 

2070 

2084 

2148 

2292 

2463 

1484 

1474 

1493 

1541 

1628 

1698 

1747 

1825 

1858 

1905 

1967 

2087 

2080 

2175 

2325 

2501 

1480 

1475 

1505 

1550 

1639 

1707 

1760 

1834 

1865 

1917 

2002 

2102 

2084 

2203 

2355 

2536 

1481 

1476 

1514 

1563 

1652 

1715 

1775 

1841 

1870 

1925 

2028 

2110 

2098 

2226 

2378 

2568 

1481 

1474 

1520 

1580 

1666 

1722 

1790 

1846 

1876 

1927 

2044 

2107 

2113 

2246 

2399 

2601 

1479 

1475 

1526 

1598 

1678 

1729 

1802 

1849 

1882 

1928 

2056 

2095 

2128 

2265 

2426 

2636 

^ Hereafter referred to as The Money Supply 



Table VI 

CONSUMER INSTALLMENT CREDIT 
(Billions of Dollars) 

Series 66 
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YEAR JAN. MAR. MAY JULY SEPT NOV-

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

7072 

8889 

11571 

14564 

15054 

19521 

22599 

23472 

28873 

31640 

33694 

33937 

39432 

42043 

42959 

47645 

7035 

9193 

12113 

14592 

15431 

20495 

22630 

24357 

29472 

32050 

33551 

34722 

40276 

41994 

44228 

48631 

7721 

9568 

12761 

14520 

16057 

21245 

22574 

25383 

29949 

32457 

33279 

35621 

40871 

41900 

44394 

49596 

8103 

9987 

13513 

14461 

16818 

21758 

22516 

26427 

30339 

32876 

33066 

36642 

40699 

41937 

45163 

50582 

8397 

10472 

14131 

14568 

17601 

22132 

22564 

27376 

30741 

33275 

33048 

37679 

41742 

42110 

45896 

51702 

8646 

11022 

14445 

14800 

18495 

22424 

22856 

28180 

31193 

33585 

33336 

38587 

41881 

42393 

46706 

52729 



Table VII 

INDEX OF INDUSTRIAL PRODUCTION* 
(1957-59 = 100) 

Series 47 
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YEAR JAN. MAR. MAY JULY SEPT NOV. 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

677 

670 

661 

816 

820 

913 

855 

905 

998 

1022 

923 

1019 

1092 

1037 

1154 

1198 

680 

654 

691 

822 

821 

924 

847 

935 

994 

1022 

894 

1055 

1137 

1049 

1169 

1216 

686 

643 

732 

819 

813 

932 

849 

959 

988 

1022 

901 

1078 

1101 

1084 

1183 

1239 

692 

638 

772 

809 

824 

932 

853 

977 

988 

1021 

932 

1068 

1091 

1115 

1191 

1257 

692 

638 

797 

803 

859 

912 

860 

991 

1001 

1005 

964 

1047 

1075 

1133 

1195 

1263 

684 

644 

808 

809 

895 

880 

877 

998 

1016 

969 

990 

1060 

1052 

1143 

1194 

1267 

* Hereafter referred to as Industrial Production. 



Table VIII 

BANK DEBITS OUTSIDE NEW YORK CITY* 
(Trillions of Dollars) 

Series 51 
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YEAR JAN. MAR. MAY JULY SEPT. NOV. 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

7661 

7716 

7748 

9800 

10170 

110̂ 8̂ 

11328 

12027 

13454 

14470 

14465 

15894 

17127 

17631 

19472 

21027 

7669 

7637 

7987 

9987 

10214 

11176 

11396 

12373 

13603 

14615 

14312 

16251 

17287 

17828 

19900 

21268 

7774 

7602 

8412 

9976 

10284 

11274 

11408 

12676 

13741 

14699 

14393 

16483 

17340 

18087 

20151 

21578 

7924 

7563 

8922 

9914 

10413 

11310 

11419 

12906 

13858 

14799 

14687 

16584 

17421 

18358 

20231 

22053 

7967 

7555 

9292 

9971 

10611 

11289 

11510 

13099 

14005 

14831 

15079 

16676 

17507 

18678 

20400 

22589 

7859 

7617 

9540 

10091 

10836 

11271 

11716 

13291 

14229 

14700 

15493 

16865 

17553 

18954 

20720 

22942 

* Hereafter referred to as Bank Debits. 



Table IX 

SALES OF RETAIL STORES* 
(Millions of Dollars) 

Series 54 
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YEAR JAN. MAR. MAY JULY SEPT. NOV 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

10833 

10949 

11339 

13885 

13030 

14352 

13712 

14765 

15495 

16329 

16659 

17613 

18097 

17942 

18990 

20387 

11021 

11191 

11674 

13021 

12890 

14418 

14020 

15005 

15663 

16453 

16319 

17858 

18178 

17971 

19320 

20350 

10906 

11223 

11916 

12840 

13708 

14167 

13957 

15260 

15771 

16534 

16517 

17995 

18320 

18003 

19585 

20200 

11257 

10993 

13300 

12651 

13512 

14090 

13991 

15404 

15744 

16799 

16746 

18154 

18113 

18234 

19658 

20719 

11230 

11263 

12694 

12855 

13430 

14007 

14073 

15677 

15906 

16841 

I6745 

18121 

18207 

18371 

19769 

20426 

11159 

11221 

12069 

13099 

13891 

13855 

14406 

15652 

16106 

16699 

17048 

17680 

18080 

18775 

20112 

20558 

* Hereafter referred to as Retail Sales. 



Table X 

VALUE OF MANUFACTURES' NEW ORDERS 
DURABLE GOODS INDUSTRIES* 

(Billions of Dollars) 

Series 6 
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YEAR JAN. MAR. MAY JULY SEPT. NOV, 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

748 

728 

734 

1356 

1145 

1355 

990 

1332 

1558 

1539 

1220 

1592 

1539 

1441 

1735 

1801 

776 

655 

798 

1416 

1186 

1392 

995 

1423 

1524 

1497 

1202 

1670 

1535 

1478 

1736 

1858 

834 

611 

946 

1350 

1220 

1336 

1005 

1470 

1526 

1437 

1247 

1664 

1533 

1546 

1702 

1855 

873 

622 

1121 

1231 

1214 

1197 

1052 

1505 

1552 

1393 

1318 

1587 

1540 

1591 

1674 

1834 

859 

668 

1213 

1154 

1215 

1053 

1130 

1554 

1561 

1351 

1395 

1525 

1519 

1625 

1675 

1831 

802 

706 

1262 

1130 

1273 

988 

1224 

1581 

1553 

1287 

1486 

1524 

1468 

1683 

1721 

1825 

Goods. 
* Hereafter referred to as New Orders and Durable 
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Table XI 

LAYOFF RATE, MANUFACTURING* 
(Per 100 Employees) 

Series 3 

YEAR JAN. MAR. MAY JULY SEPT. NOV. 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

15 

25 

21 

11 

15 

09 

27 

15 

17 

16 

32 

18 

20 

27 

18 

19 

15 

31 

16 

11 

15 

10 

27 

14 

18 

17 

33 

17 

21 

25 

19 

18 

14 

32 

12 

13 

17 

12 

25 

15 

18 

18 

30 

17 

24 

23 

19 

18 

14 

30 

10 

16 

17 

15 

22 

16 

18 

20 

25 

19 

25 

21 

21 

18 

16 

27 

10 

18 

13 

20 

21 

15 

17 

24 

22 

22 

25 

20 

21 

18 

19 

25 

11 

17 

09 

25 

18 

15 

16 

29 

19 

22 

27 

19 

20 

17 

* Hereafter referred to as Layoff Rate, 



Table XII 

INDEX OF raOLESALE PRICES* 
(1957-59 = 100) 

S e r i e s 55 

142 

YEAR J A N . MAR. MAY JULY S E P T . NOV 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

799 

823 

789 

911 

901 

892 

903 

908 

948 

985 

992 

1005 

1015 

1010 

1007 

1005 

802 

812 

793 

925 

898 

895 

904 

912 

955 

989 

991 

1010 

1015 

1010 

1008 

1005 

811 

801 

805 

925 

895 

900 

905 

916 

961 

992 

992 

1013 

1014 

1009 

1008 

1006 

822 

794 

825 

917 

893 

905 

904 

923 

966 

994 

994 

1015 

1013 

1008 

1009 

1008 

830 

790 

853 

908 

892 

906 

904 

933 

971 

995 

997 

1015 

1012 

1007 

1008 

1009 

831 

788 

884 

903 

891 

905 

905 

941 

979 

994 

1001 

1015 

1011 

1007 

1007 

1009 

* Hereafter referred to as Tfholesale Prices 



Table XIII 

LABOR COST PER UNIT OF OUTPUT 
(1957-59 = 100) 

Series 62 
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YEAR JAN. MAR. MAY JULY SEPT NOV 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

784 

815 

784 

819 

893 

897 

0949 

0910 

0922 

0965 

1035 

0988 

0991 

1019 

0990 

0994 

787 

818 

781 

835 

898 

902 

0946 

0903 

0933 

0972 

1046 

0984 

0990 

1015 

0994 

0990 

795 

817 

775 

855 

903 

905 

0937 

0903 

0951 

0981 

1039 

0984 

1000 

1004 

0999 

0989 

805 

805 

775 

875 

902 

913 

0932 

0909 

0965 

0990 

1019 

0996 

1010 

0992 

1001 

0992 

£11 

790 

787 

888 

896 

926 

0928 

0914 

0968 

1000 

1001 

1007 

1014 

0987 

0999 

0997 

813 

784 

804 

892 

894 

941 

0921 

0917 

0964 

1016 

0992 

1002 

1017 

0987 

0997 

0999 



APPENDIX B 

Fortran Program Output Values of Percentage First Differences 
Adjustedl and Standardized 

for the Period 1948 Through I963 

Primary Variables 

Tables I-IV 

Secondary Variables 

Tables V-XIII 

•̂ See text material of Chapter IV for a complete meaning 
of this title. 
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PRIMARY VARIABLES 

Table I 

THE PRICE LEVEL* 
(Independent Variable) 

YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN.-
MAR.** 

I0655 

-lc471 

-0.390 

2,999 

-O0I6I 

-0.423 

-0,426 

-O068I 

-0,170 

0,557 

0,757 

-0.444 

-0,214 

-0,450 

0,004 

-0o229 

MAR.-
MAY 

2.210 

-0.968 

0,772 

0.648 

0.097 

-0.166 

-0,935 

-0,937 

0.339 

0.551 

0.034 

-0,207 

0.018 

-0.681 

0,003 

-0,005 

MAY-
JUL. 

2.176 

-1,471 

1.918 

-0.681 

0.095 

0,090 

-I0I9O 

-0,681 

0,842 

0,544 

-0.443 

0,264 

0,016 

-0,221 

-0,226 

-0,007 

JULo-
SEP. 

-0.116 

-1.471 

2.461 

O0II2 

-0,423 

-0,169 

-I0I9I 

-0,168 

0,833 

0,538 

-0,681 

0,261 

-0o217 

-0,222 

-0o227 

-0,233 

SEPc-
NOVo 

-lo48l 

-1,471 

2,999 

1,163 

-O068I 

-0,425 

-0o937 

-0,425 

0,823 

0,532 

-0,443 

-0o212 

0,013 

-0,452 

-0,228 

-0,457 

NOVo-
JANo 

-1,491 

-0,971 

2,999 

O0626 

-0,938 

-0,425 

-O068I 

-0,425 

0,814 

1,008 

-0,681 

-0,213 

-0,219 

-0,223 

-0,455 

Important related summary values are Mean = 0,0068; 
Standard Deviation = 0,004l. 

Values represent standardized first differences 
between the paired bi-monthly periods of January-March, 
March-May, May-July, July-September, September-November 
and November-January, but abbreviated in the column head
ings of the tables in this section as a matter of con
venience. 
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Table II 

PERSONAL INCOME* 
(Independent Variable) 

YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN,-
MAR. 

-0.935 

-1,727 

2.354 

-0.926 

-0,346 

0,485 

-1.606 

1,427 

0.463 

-0.122 

-1,622 

1,462 

0,214 

0,409 

0,233 

-0,172 

MAR.-
MAY 

0.506 

-1,587 

0.087 

0.421 

0.006 

-0.084 

-0.672 

2.032 

0.204 

0.135 

0.000 

0.892 

-0.228 

1.046 

0,002 

-0.018 

MAY-
JUL. 

0.384 

-1.289 

0.148 

1.023 

0.749 

-0.858 

0.097 

1.453 

-0.148 

-0.327 

0.962 

-0.834 

-0.586 

0.376 

-0,180 

0.108 

JUL.-
SEP, 

-0,146 

-0,683 

I0656 

0.352 

1,291 

-1,230 

0,586 

0,674 

-0.209 

-1«437 

0,788 

-1,200 

-0.981 

0,210 

-0,221 

-0,230 

SEP,-
NOV, 

-0,934 

I0835 

1,006 

-0,598 

0,973 

-1,495 

0,785 

0,671 

-0.498 

-2,268 

0,183 

0,121 

-1,442 

0,608 

-0,052 

0,683 

NOVo-
JAN, 

-1,560 

2,620 

-I0O53 

-0,617 

0,730 

-1,767 

0,867 

0,602 

-0,597 

-2,578 

0o84l 

0,592 

-0,786 

0,548 

-0,051 

* Important related summary values are Mean = 0,0061; 
Standard Deviation = O.OO66. 
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Table III 

THE RATE OF INTEREST* 
(Independent Variable) 

YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN.-
MAR, 

0,047 

-0,081 

0,223 

-0,083 

-0,256 

0,029 

-1,098 

0,364 

-0,576 

-0,308 

-2,999 

-0,089 

-lo793 

0,272 

-0,210 

-0,148 

MAR.-
MAY 

-0.197 

-0.163 

0.041 

0,683 

0,091 

0.303 

-2.013 

0.732 

0.949 

-0.382 

-1,777 

-0,123 

-0.238 

-0.507 

-0,211 

-0,078 

MAY-
JUL. 

-0.196 

-1.184 

-0.188 

-0.061 

0.344 

-0,469 

-0.761 

0.540 

-1.047 

0.146 

-0,752 

0.875 

-2.293 

-0.187 

0.567 

0,429 

JUL.-
SEP, 

0,541 

0,527 

0,736 

O0I47 

-0,239 

-0,901 

2,999 

2,027 

1.493 

0,837 

2,999 

lo599 

O0I55 

-0,024 

-0,501 

0,445 

SEP,-
NOV, 

0,288 

-0,081 

-0,016 

-0,344 

0,182 

-I0893 

-0,542 

0,345 

0,234 

-0,641 

0,722 

0,266 

-0,457 

0,401 

-0,096 

0,192 

NOV,-
JAN, 

0,085 

0,111 

-0,125 

0,219 

0,620 

-1,258 

2,316 

0,686 

0,362 

-lo795 

0,107 

0,282 

-0,372 

0,752 

0,176 

* Important related summary values are Mean = 0,0255; 
Standard Deviation = 0.2031. 
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Table IV 

THE RATE OF UNEMPLOYMENT* 
(Dependent Variable) 

YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN,-
MAR, 

-0,138 

2,240 

-0,998 

-1.026 

-0,367 

-0,253 

2,039 

-1,141 

0,005 

-0,253 

2.530 

-lo313 

-0,511 

0.549 

-0,998 

0,177 

MAR.-
MAY 

0.034 

2.440 

-1.456 

-0.654 

0,091 

-0,224 

0,865 

-0.769 

0,177 

-0.024 

1.610 

-0.969 

0,177 

0,120 

-0,281 

-0.167 

MAY-
JUL, 

-0.024 

lo953 

-1.886 

-0.024 

0.177 

-0,024 

0.292 

-0.396 

-0.110 

0.378 

0.234 

0.005 

0.635 

-0,196 

0.034 

-0.367 

JUL,-
SEP. 

-0.167 

0.836 

-1,685 

0,292 

-0,281 

0,922 

-0,281 

-0.052 

-0,310 

0.693 

-1,084 

0,693 

0,979 

-0,711 

0,091 

-0,167 

SEPo-
NOV, 

0,177 

-0,453 

-lol4l 

-0,024 

-0,711 

2,297 

-1,198 

-0,081 

-O0O52 

1,495 

-1,714 

0,120 

lo208 

-0,855 

0,091 

-0,024 

NOV,-
JAN, 

1,266 

-Oo940 

-1,026 

-0,482 

-0,539 

2,530 

-1,514 

-0,224 

-O0I38 

2,412 

-lo599 

-0,654 

I0O37 

-lo456 

0o234 

Important related summary values are Mean = 1,9611; 
Standard Deviation = 35.2641, 
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SECONDARY VARIABLES* 

YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN,-
MAR, 

-2,191 

-0,045 

0,536 

-2,429 

0,388 

0,149 

0,214 

0,417 

-0,392 

-0,227 

0,756 

0o586 

-1,043 

lo230 

1,216 

1,512 

Table V 

THE MONEY SUPPLY** 

MAR,-
MAY 

-2,623 

-0,198 

-0,188 

-0.433 

0.038 

-0,013 

0,777 

0,408 

-0.548 

-0,306 

1,695 

0,289 

-0,621 

1,417 

0,998 

1.162 

MAY-
JUL, 

-2,113 

O0I57 

-1,186 

0.758 

0,212 

-0.260 

I0O95 

0.086 

-1,014 

-0,6l4 

1,286 

-0,497 

0,083 

0,775 

0,679 

0,962 

JUL,-
SEP, 

-0.820 

-0,141 

-1.807 

0,633 

0,612 

-0,191 

I0O85 

-0,391 

-0,930 

-1,068 

0,685 

-1,259 

0,289 

0,561 

0,543 

I0I36 

SEP,-
NOV, 

0,371 

0,161 

-2,460 

0,062 

0,583 

-0,035 

0,669 

-0,394 

-0,926 

-1,141 

0,241 

-lo599 

0,140 

0,627 

0,899 

1,364 

NOV,-
JANo 

0o355 

0o303 

-2o999 

Oo28l 

0,648 

0,048 

0,505 

-0,314 

-0,612 

-0,673 

0,526 

-lo532 

0o62i 

0,993 

1,626 

The variables of this section are all dependent 
variables 

Important related summary values are Mean = 0,02 39; 
Standard Deviation = 0,0228, 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

1 Table VI 

CONSUMER INSTALLMENT 

JAN,-
MARo 

0,176 

1,341 

1,638 

-0,953 

0,166 

1,643 

-0,948 

1.324 

-0,165 

-0,938 

-0,953 

0,111 

-0,099 

-0,953 

0,460 

-0,149 

MAR,-
MAY 

1,633 

1,633 

1.638 

-0.953 

1,284 

1,064 

-0,953 

1.633 

-0,686 

-0,938 

-0,953 

0,247 

-0,691 

-0.953 

-0,948 

-0.289 

MAY-
JUL, 

1.276 

1,638 

1.638 

-0,953 

1.633 

0,013 

-0,948 

1.590 

-0.938 

-0,938 

-0.953 

0,305 

-0.953 

-0.948 

-0,412 

-0.286 

CREDIT* 

JUL,-
SEP, 

1,023 

1,649 

0,893 

-0,943 

1,638 

-0,441 

-0,943 

1,012 

-0,938 

-0,938 

-0,948 

0,278 

0,230 

-0,943 

-0,496 

-0,036 

SEP,-
NOV, 

1,267 

1,649 

-0,943 

-0,938 

1,643 

-0,667 

-0,519 

0,590 

-0,938 

-0,943 

-0,938 

0,109 

-0,948 

-0,938 

-0.386 

-0,138 

NOV,-
JANc 

1,2^7 

1,643 

-0,953 

-0,705 

1,649 

-0,938 

0,487 

0o219 

-0,938 

-0,953 

-0o207 

-0,061 

-0,948 

-0,721 

-0.120 

* Important related summary values are Mean = 0o0252 
Standard Deviation = O.OO66 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1962 

1963 

JAN,-
MARo 

-0,606 

-1,262 

lo229 

0,082 

0,079 

0,308 

-0o582 

0,874 

-0,653 

-0,063 

-2,008 

1,149 

-0,682 

-O0O66 

0,674 

0,439 

1 [•able VII 

INDUSTRIAL PRODUCTION* 

MAR,-
MAY 

0o564 

-0o985 

lo978 

-0,305 

-0,973 

0,171 

0,117 

0,842 

0,063 

-0,489 

0.190 

1,478 

-0,472 

1,647 

0,080 

0,786 

MAY-
JUL, 

0,145 

-0.443 

2,238 

-1,027 

-1.374 

-0,003 

-0,211 

0,360 

-2,044 

-0,102 

lc731 

-0,944 

-0.545 

0,906 

0,110 

0,378 

JULo-
SEP, 

-0,712 

0,488 

0,712 

-0,404 

2,662 

-lo352 

0,021 

0,310 

2,279 

-0,760 

0,668 

-lo545 

-0,728 

-0,257 

-0,125 

-0,507 

SEP,-
NOV, 

-0,430 

-0,7^5 

-0,058 

O0O38 

1,009 

-1,816 

0,386 

0,102 

-0,140 

-lo746 

1,222 

-0,485 

-I0I37 

0,731 

-0,356 

0,026 

NOVo-
JAN, 

-1,124 

1,223 

0,635 

Oo378 

0,093 

-1,384 

lo326 

-0,297 

-OolOl 

-2,090 

0,297 

2,6Ul 

-I0O45 

-0,326 

-0,356 

* Important related summary values are Mean = 0,00 70; 
Standard Deviation = 0,0265. 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JANo-
MAR, 

-lo531 

-lo357 

I0854 

-O0681 

-0,575 

0,325 

-0,330 

1,780 

0,023 

-0,339 

-2,226 

I0I33 

-0,114 

0,137 

0,921 

0,080 

Table VIII 

BANK DEBITS* 

MAR,-
MAY 

-0,626 

-1,066 

2,668 

-lo352 

-0,449 

-0,181 

-0,579 

lo499 

-0,248 

-0,713 

-0,531 

0,320 

-0,753 

0,520 

0,095 

0,271 

MAY-
JUL, 

-0,123 

-0,902 

2,668 

-lo3l6 

0,055 

-0,769 

-0,491 

0,839 

-0,577 

-0,619 

0,952 

-0,574 

-0,611 

0,388 

-0,583 

0,929 

JUL,-
SEP, 

-0,495 

-0,539 

lo709 

-0,551 

0,820 

-I0II9 

O0I30 

0,365 

-0,389 

-1,024 

lo597 

-0,624 

-0,501 

0,605 

-0,196 

1,216 

SEP,-
NOV, 

-1,344 

0,286 

0,018 

-0,386 

1,111 

-1,002 

0,915 

0,436 

0,088 

-lo991 

lo574 

0,062 

-0,790 

0,456 

0,453 

0,533 

NOV," 
JANo 

-1,649 

O0866 

-Oo5l4 

-0,558 

0,899 

-Oo4l3 

1,584 

0,223 

0,174 

-2,626 

lo525 

0o433 

-0,544 

lo479 

Oo46l 

Important related summary values are Mean = 0,0088; 
Standard Deviation = 0,0119o 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN,-
MAR, 

0,178 

1,101 

1,227 

-2,538 

-O0852 

-0,024 

O0878 

0,619 

0,237 

-0,080 

-1,528 

0,450 

-0,075 

-O0I68 

0,529 

-0,388 

Table IX 

RETAIL SALES 

MAR,-
MAY 

-lo325 

0,004 

0,534 

-I0I79 

2,829 

-1,187 

-0,375 

0,712 

-0,069 

-0,213 

0,259 

0,085 

0,045 

-0,111 

0,345 

-0,715 

MAY-
JUL, 

0.808 

-I0O57 

2,999 

-0,945 

-1,085 

-0,637 

0,030 

0,275 

-0,607 

0,346 

0,448 

0.044 

-0,917 

0,348 

-0,109 

0,950 

* 

JUL.-
SEP, 

-0,441 

lo227 

-2,527 

0,443 

-0,562 

-O06O6 

0,204 

0,583 

-0,003 

-0,332 

-0,204 

-0,491 

-0,038 

0,080 

-0,013 

-1,009 

SEP,-
NOV, 

-0,164 

-0,206 

-2,527 

0,363 

lo532 

-0,802 

1,049 

-0,336 

0,114 

-0,880 

0,661 

-lo527 

-0,699 

0,860 

0,578 

0,077 

NOVo-
JAN, 

-0,737 

Oo391 

2,999 

-0,740 

lo531 

-0,776 

I0O57 

-Oo76l 

0,180 

-O0676 

1,472 

O0889 

-0,683 

0o279 

0,4i4l 

Important related summary values are Mean = O0OII6; 
Standard Deviation = 0,0230, 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

NEW ORDERS 

JAN.-
MAR, 

0o409 

-2,124 

lo599 

0.374 

0,534 

0.384 

-0,068 

1.242 

-0,636 

-0.807 

-0,569 

0.827 

-0,242 

0.354 

-C,196 

0,456 

MAR.-
MAY 

1.111 

-1.494 

2.721 

-1.205 

0.367 

-1.010 

0.078 

0.546 

-0.209 

-1.065 

0,550 

-0.262 

-0,235 

0,788 

-0.605 

-0.239 

Table X 

AND DURABLE GOODS* 

MAY-
JUL. 

0.551 

0.293 

2,721 

-1.944 

-0.315 

-2.335 

0.849 

0.336 

0.067 

-0.873 

0.989 

-1.167 

-0.116 

0.403 

-0,522 

-0.436 

JULo-
SEP, 

-0.523 

1.436 

1.236 

-1.485 

-0.154 

-2.335 

1.407 

0,469 

-0.160 

-0.863 

1,040 

-1.021 

-0,466 

0,246 

-0.175 

-0,220 

SEP,-
NOV, 

-1.365 

1.088 

0,305 

-0.725 

0,823 

-1.426 

1,568 

0,183 

-0.380 

-1,211 

1,158 

-0,202 

-0.889 

0.558 

0,371 

-0,235 

NOV,-
JAN, 

-I0873 

0,684 

0,848 

0,009 

1,186 

-0,129 

1,647 

-0,467 

-0,458 

-1,344 

lo303 

0,011 

-0,562 

0,440 

0,777 

Standard 
Important related summary values are Mean = 0 Ol6s^ 
Deviation = 0.0496. " ^' 



155 

YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN.-
MAR. 

-0.170 

2.697 

-1.059 

-0.170 

-0.170 

0.370 

-0.170 

-0.711 

0.370 

0.370 

0.370 

-0.711 

0.370 

-1.036 

0.370 

-0.711 

Table XI 

LAYOFF RATE* 

MAR.-
MAY 

-0.711 

0.370 

-1.059 

0.911 

0.911 

0.911 

-1.036 

0.370 

-0.170 

0.370 

-1.051 

-0.170 

1.451 

-1.036 

-0.170 

-0.170 

MAY-
JUL. 

-0.170 

-1.036 

-1.036 

1.451 

-0.170 

1.451 

-1.051 

0.370 

-0.170 

0.911 

-1.059 

0.911 

0.370 

-1.036 

0.911 

-0.170 

JUL.-
SEP. 

0.911 

-1.051 

-0.170 

0.911 

-1.059 

2.532 

-0.711 

-0.711 

-0.711 

1.992 

-1.051 

1.451 

-0.170 

-0.711 

-0.170 

-0.170 

SEP.-
NOV. 

1.451 

-1.036 

0.370 

-0.711 

-1.059 

2.532 

-1.051 

-0.170 

-0.711 

2.532 

-1.051 

-0.170 

0.911 

-0.711 

-0.711 

-0.711 

NOV.-
JAN. 

2.697 

-1.059 

-0.170 

-1.036 

-0.170 

0.911 

-1.051 

0.911 

-0.170 

1.451 

-0.711 

-1.036 

-0.170 

-0.711 

-0.711 

* 
Import?̂ nt related summary values are Mean = 1,8447; 

Standard Deviation = 1.3789. 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

JAN.-
MAR. 

0.158 

-1.988 

0.323 

1.614 

-0.729 

0.109 

-0.173 

0.240 

0.613 

0.197 

-0.439 

0.311 

-0.312 

-0.312 

-0.188 

-0.312 

Table XII 

WHOLESALE PRICES* 

MAR.-
MAY 

1.095 

-2.010 

1.585 

-0.312 

-0.731 

0.388 

-0.174 

0.238 

0.475 

0.068 

-0.186 

0.060 

-0.436 

-0.436 

-0.312 

-0.187 

MAY-
JUL. 

1.388 

-1.408 

2.802 

-1.396 

-0.592 

0,384 

-0.451 

0.646 

0.340 

-0.059 

-0.059 

-0.065 

-0.436 

-0.436 

-0.188 

-0.063 

JUL.-
SEP. 

0.908 

-0.944 

2.999 

-1.543 

-0.453 

-0.174 

-0.312 

1.046 

0.337 

-0.186 

0.066 

-0.312 

-0.436 

-0.437 

-0.436 

-0.188 

SEP.-
NOV. 

-0.161 

-0.629 

2.999 

-1.002 

-0.453 

-0.451 

-0.174 

0.763 

0.721 

-0.438 

0.191 

-0.312 

-0.436 

-0.312 

-0.437 

-0.312 

NOV.-
JAN. 

-1.519 

-0.153 

2.999 

-0.590 

-0.172 

-0.589 

0.103 

0.620 

0.456 

-0.564 

0.189 

-0.312 

-0.436 

-0.312 

-0.561 

Standard 
Important related summary values are Mean = 0.3174; 
Deviation = 0.3189. 
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YEAR 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

Table XIII 

LABOR COST 

JAN.-
MAR. 

0.085 

0.085 

-0.619 

1.611 

0.320 

0.320 

-0.619 

-1.088 

1.024 

0.555 

1.024 

-0.736 

-0.384 

-0.736 

0.203 

-0.736 

MAR.-
MAY 

0.672 

-0.384 

-0.971 

2.080 

0.320 

0.085 

-1.323 

-0.267 

1.845 

0.789 

-1.088 

-0.267 

0.907 

-1.557 

0.320 

-0.384 

PER UNIT 

MAY-
JUL. 

0.907 

-1.675 

-0.267 

2.080 

-0.384 

0.672 

-0.853 

0.437 

1.376 

0.789 

-2.507 

1.141 

0.907 

-1.675 

-0.032 

0.085 

OF OUTPUT 

JUL.-
SEP. 

0.437 

-2.027 

1.141 

1.259 

-0.971 

1.259 

-0.736 

0.320 

0.085 

0.907 

-2.379 

1.024 

0.203 

-0.853 

-0.501 

0.320 

SEP.-
NOV. 

-0.032 

-0.971 

1.728 

0.203 

-0.501 

1.493 

-1.088 

0.085 

-0.736 

1.611 

-1.323 

-0.853 

0.085 

-0.267 

-0.501 

-0.032 

NOV.-
JAN. 

-0.032 

-0.267 

1.493 

-0.149 

0.085 

0.672 

-1.557 

0.320 

-0.149 

1.963 

-0.736 

-1,557 

-0.032 

0.085 

-0.619 

Important related summary values are Mean = 2.2692; 
Standard Deviation = 8.5451. 
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Part 1 

Statistical Tests and Measures of Significance Between the 
Independent Variables —> the Price Level, Personal Income, 

and the Rate of Interest --
and the Dependent Variables with Various Lags 

Table lA 

The Independent Variables and the Rate of Unemployment 

with Zero Lag 

Individual Measures of Significance 

Variable Regr, Coeff. Sigma T-Ratio Beta Average 

Constant 
Term -.5943-021/ ,5707-01 .1041 -.0000 1,0000 
Price Level -.4287-00 .6035-01 7,1023 -,4ll4 -,0122 

Personal 
Income 

Rate of 
Interest 

-.6651-00 

-.2615-00 

6199-01 10.7302 6651 

2 / 

,0000 

6560-01 3.9863 - .2455 - .0028 

,0000 

Block Measures of Significance 

RSQBAR = .691 RSQ = .701 R = .837 SEE 
SEEBAR = .556-00 SPC = .000 SPCBAR = ,000 SOT 

RHO - -.0369 FER = .0000 RHOFO = .0000 

.544-00 
1.216 

1 The minus 02 after the regression coefficient value 
of -.5943 is a form of scientific notation. The minus sign 
indicates that the decimal point should be moved to the left. 
The numerical value 2 indicates how many places the point 
should be moved. Thus the true value of this regression co
efficient should be -.005943. In cases where a positive value 
is shown instead of a minus sign the decimal should be moved 
the specified number of places to the right. 

2 The symbol Z will represent the value of the dependent 
variable of all series. 
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Table IB 

The Independent Variables and the Rate of Unemployment 

with Lag of One Period 

Individual Measures of Significance 

Variable Regr, Coeff, Sigma T-Ratio Beta Average 
Constant 
Term -.5554-02 

Price Level -.3591^00 

.6361-01 

.6697-01 

,0873 -.0000 1.0000 

-.0075 

Personal 
Income 

Rate of 
Interest 

5.3611 -.3444 

6887-01 10,0962 -.6939 -.0073 

1725-00 .7274-01 2,3712 

-.6953-00 

.1619 -.0049 

.0030 

Block Measures of Significance 

RSQBAR = ,623 RSQ = .636 R = .797 SEE = .603-00 
SEEBAR = ,617-00 SPC = ,000 SPCBAR = ,000 SOT = .920 

RHO =--.2633 FER = .0000 RHOFO = .0000 

Table 10 

The Independent Variables and the Rate of Unemployment 
with Lag of Two Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.5235»03 .8311-01 .0063 -.0000 1.0000 

Price Level -,2107-00 .8706-01 2.4199 -,2020 -.0050 

Personal 
Income 

Rate of 
Interest 

-.5992-00 .8959-01 6.6883 -.5978 -.0049 

-.5910-01 .9470-01 .6241 -.0554 -.0097 

Z .0040 

Block Measures of Significance 

RSQBAR = .371 RSQ = ,391 R = .626 SEE = .784-00 
SEEBAR = .801-00 SPC = .000 SPCBAR = .000 SOT = .571 

RHO = -1.1060 FER = ,0000 RHOFO = ,0000 
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Table ID 

The Independent Variables and the Rate of Unemployment 

with Lag of Three Periods 

Individual Measures of Significance 

Variable Regr. Coeff Sigma T-Ratio Beta Average 
Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

,4324-02 

,1290-02 

,4193-00 

.7098-01 

,9876-01 

,1029+00 

,0438 

.0125 

,1059+00 3.9600 

,1121+00 .6334 

.0000 1.0000 

-.0012 -.0050 

-.4184 -.0061 

.0665 

Block Measures of Significance 

RSQBAR = .130 RSQ = .159 R = .399 SEE 
SEEBAR = .947-00 SPC = .000 SPCBAR = .000 SOT 

RHO = -1.9021 FER = .0000 RHOFO - ,0000 

.0145 

.0059 

926-00 
414 

Table IE 

The Independent Variables and the Rate of Unemployment 

with Lag of Four Periods 

Individual Measures of Significance 

Variable Regr, Coeff, Sigma T-Ratio Beta Average 
Constant 
Term 

Price Level 

Personal 
Inc ome 

Rate of 
Interest 

,1026-01 

.1752-00 

,1051+00 .0977 

1089+00 1,6089 

,0000 1.0000 

,1680 -,0050 

1846-00 .1120+00 1.6479 -.1842 -.0060 

.1580-00 ,1186+00 1,3325 

Block Measures of Significance 

,1480 -,0138 

,0083 

RSQBAR = .037 RSQ = .069 R = .263 SEE = ,980-00 
SEEBAR = .100+01 SPC = ,000 SPCBAR = .000 SCT = .347 

RHO = -2,2678 FER = .0000 RHOFO = .0000 
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Table IF 

The Independent Variables and the'Rate of Unemployment 

with Lag of Five Periods 

Individual Measures of Significance 

Variable Regr, Coeff, Sigma T-Ratio Beta Average 
Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

,7611-02 

.2655-00 

,3906-01 

,2005-00 

,1045+00 .0728 

,1078+00 2,4638 

,1109+00' .3523 

1173+00 1,7086 

.0000 

,2548 

,0390 

1879 

Block Measures of Significance 

1.0000 

-.0025 

-.0041 

-,0123 

,0043 

RSQBAR = ,066 RSQ = ,097 R = .312 SEE = ,969-00 
SEEBAR = ,992-00 SPC = ,000 SPCBAR = ,000 SCT = .323 

RHO = -2,3479 FER = ,0000 RHOFO = ,0000 

Table IG 

The Independent Variables and the Rate of Unemployment 

with Lag of Six Periods 

Individual Measures of Significance 

Variable Regr, Coeff, Sigma T-Ratio Beta Average 

Constant 
Term -,1295-01 ,1004+00 ,1291 -,0000 1,0000 
Price Level ,2924-00 ,1030+00 '2,8386 ,2852 ,0026 

Personal 
Income 

Rate of 
Interest 

1838=00 

2033-00 

1059+00 1.7366 

1120+00 1,8144 

1868 ,0036 

.1939 -.0144 

-,0158 

Block Measures of Significance 

RSQBAR = .128 RSQ = ,158 R = ,397 SEE = ,925-00 
SEEBAR = .947-00 SPC = ,000 SPCBAR = ,000 SCT = ,334 

RHO = -1.9503 PER = ,0000 RHOFO = ,0000 
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Table IH 

The Independent Variables and the Rate of Unemployment 

with Lag of Seven Periods 

Individual Measures of Significance 

Variable Regr. Coeff. Sigma T-Ratio Beta Average 
Constant 
Term -.4471-01 .9622-01 .4647 -.0000 1.0000 

Price Level .2916-OO .9824-01 2.9679 

.2281-00 .1009+00 2.2601 
Personal 
Income 

Rate of 
Interest 

Z 

.1699-00 .1068+00 1.5904 

Block Measures of Significance 

.2964 .0052 

.2417 -.0030 

.1689 -.0135 

-.0462 

RSQBAR 
SEEBAR 

RHO 

,149 
.903-00 
-1.6692 

RSQ = .178 R = .422 SEE 
SPC = .000 SPCBAR = .000 SCT 
FER = .0000 RHOFO = .0000 

Table II 

.882-00 

.364 

The Independent Variables and the Rate of Unemployment 

with Lag of Eight Periods 

Individual Measures of Significance 

Variable Regr, Coeff. Sigma "T-Ratio Beta Average 
Constant 
Term -.7577-01 .9576-01 .7912 -.0000 1.0000 

Price Level ,2613-00 .9725-01 2.6871 .2758 .0078 

Personal 
Income 

Rate of 
Interest 

.2499-00 .9987-01 2.5017 

.5233-01 .1058+00 .4945 

Block Measures of Significance 

,2748 -.0005 

,0540 -.0079 

-.0743 

RSQBAR = .111 RSQ = .142 R = .377 SEE = ,872-00 
SEEBAR = .893-00 SPC = .000 SPCBAR = ,000 SCT - .392 

RHO = -1.7305 PER = .0000 RHOFO = .0000 
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Table 2A 

The Independent Variables and the Money Supply 
with Zero Lag 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff, Sigma T-Ratio Beta Average 

-.9405-02 .7065-01 .1331 

-.7338-00 .7472-01 9.8204 

.1583-00 .7674-01 2.0634 

-.1573-00 .8121-01 1.9367 

Block Measures of Significance 

-.0000 1.0000 

-.7043 -,0122 

.1583 .0000 

-.1476 -.0028 

-.0000 

RSQBAR = .526 RSQ = .541 R = .736 SEE = ,674-00 
SEEBAR = .689-00 SPC = .000 SPCBAR = .000 SCT = .303 

RHO = -.7256 FER = .0000 RHOFO = .0000 

Table 2B 

The Independent Variables and the Money Supply 
with Lag of One Period 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.1759-01 .7883-01 .2232 .0000 1.0000 

Price Level -.6270-00 .8299-01 7.5552 -.6173 -.0075 

Personal 
Income 

Rate of 
Interest 

1367-01 .8534-01 .1602 

-.2299-00 .9014-01 2.5509 

Block Measures of Significance 

.0140 -,0073 

-.2216 -.0049 

.0233 

RSQBAR = .391 RSQ = .410 R = .641 SEE = .748-00 
SEEBAR = .764-00 SPC = .000 SPCBAR = ,000 SCT = .521 

RHO = -1.0492 FER = .0000 RHOFO = .0000 
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Table 2C 

The Independent Variables and the Money Supply 
with Lag of Two Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

.4690-01 

-.4257-00 

-.2067-00 

-.1753-00 

Sigma 

.8558-01 

.8965-01 

.9225-01 

.9752-01 

T-Ratio 

.5480 

4.7481 

2.2404 

1.7978 

Beta 

.0000 

-.4366 

-.2206 

-.1759 

Averag 

1.0000 

-.0050 

-.0049 

-.0097 

.0518 

Block Measures of Significance 

RSQBAR = .237 RSQ = .261 R = .511 SEE = .807-00 
SEEBAR = .825-00 SPC = .000 SPCBAR = .000 SCT = ,473 

RHO = -1.3958 FER = .0000 RHOFO = .0000 

Table 2D 

The Independent Variables and the Money Supply 
with Lag of Three Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Personal 
Income 

Rate of 
Interest 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.195 RSQ = .221 R = .471 SEE 

.827-00 SPC = .000 SPCBAR = .000 SCT 
-1.6453 PER = .0000 RHOFO = .0000 

Average 

.7051-01 .8625-01 .8176 .0000 1,0000 

Price Level -.2354-00 .8986-01 2.6197 -.2487 -.0050 

-.3519-00 .9247-01 3.8060 -.3869 -.0061 

-.9939-01 .9786-01 1.0157 -.1026 -.0145 

.0753 

.809-00 

.408 
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Table 2E 

The Independent Variables and the Money Supply 
with Lag of Four Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.8140-01 .8796-01 .9254 

-.7904-01 .9115-01 .8672 

-.3750-00 .9380-01 3.9981 

-.7846-01 .9926-01 .7904 

Block Measures of Significance 

.0000 1.0000 

-.0840 -.0050 

-.4145 -.0060 

-.0814 -.0138 

.0851 

RSQBAR = .172 RSQ = .200 R = ,447 SEE = .820-00 
SEEBAR = .839-00 SPC = .000 SPCBAR = .000 SCT = .457 

RHO = -1.9044 FER = .0000 RHOFO = .0000 

Table 2F 

The Independent Va r i ab l e s and the Money Supply 
wi th Lag of Five Per iods 

V a r i a b l e 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.7911-01 .8816-01 .8974 

.6102-01 .9088-01 .6714 

.0000 1.0000 

.0648 -.0025 

RSQBAR = 
SEEBAR = 

RHO = 

-.3471-00 .9350-01 3.7125 -.3838 -.0041 

-.1263-00 .9894-01 1.2762 -.1311 -.0123 

.0819 

Block Measures of Significance 

.186 RSQ = .213 R = .462 SEE = .817-00 

.836-00 SPC = .000 SPCBAR = .000 SCT = .452 
-1.8515 FER = .0000 RHOFO = .0000 
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Table 2G 

The Independent Variables and the Money Supply 
with Lag of Six Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

Regr. Coeff 

.7521-01 

.1635-00 

-.3103-00 

-.1482-00 

S igma 

.8817-01 

.9050-01 

.9301-01 

.9843-01 

T-Ratio 

.8529 

1.8065 

3.3358 

1.5056 

Block Measures of Significance 

.203 RSQ = 

.832-00 SPC = 
.230 R = .480 
.000 SPCBAR = .000 

Beta 

.0000 

.1736 

-.3432 

-.1539 

SEE = , 
SOT = . 

Averag 

1.0000 

.0026 

-.0036 

-.0144 

.0789 

,813-00 
,360 

RHO = -1.7886 PER = .0000 RHOFO = .0000 

Table 2H 

The Independent V a r i a b l e s and the Money Supply 
w i t h Lag of Seven Per iods 

V a r i a b l e 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.7695-01 .9350-01 .8230 

.2114-00 .9546-01 2.2151 

Average 

.0000 1.0000 

.2245 .0052 

-.2015-00 .9807-01 2.0550 -.2230 -.0030 

- .1208+00 .1038+00 1.1643 - .1255 - .0135 

.0803 

Block Measures of S i g n i f i c a n c e 

RSQBAR 
SEEBAR 

RHO 

.124 RSQ 

.877-00 SPC 
-2 .0599 FER 

.154 R = .392 SEE = .857-00 

.000 SPCBAR = .000 SCT = .334 

.0000 RHOFO = .0000 
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Table 21 

The Independent Variables and the Money Supply 
with Lag of Eight Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.8137-01 

.2524-00 

.9868-01 .8246 

.1002+00 2.5182 

-.3963-01 .1029+00 .3851 

-.1445-01 .1091+00 .1325 

Block Measures of Significance 

.0000 1.0000 

.2680 .0078 

-.0439 -.0005 

-.0150 -.0079 

.0835 

RSQBAR = .045 RSQ = .078 R = .280 SEE = .899-00 
SEEBAR = .920-00 SPC = .000 SPCBAR = .000 SCT = .329 

RHO = -2.3772 FER = .0000 RHOFO = ,0000 
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Table 3A 

The Independent Variables and Consumer Installment Credit 
with Zero Lag 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.2174-02 .9659-01 .0225 

P r i c e Level - .1936-00 .1022+00 1.8950 - .1858 

.2604-00 .1049+00 2.4824 .2604 

.9300-01 .1110+00 

0000 1.0000 

-.0122 

Personal 
Income 

Rate of 
Interest .8376 

Block Measures of Significance 

,0000 

0873 -.0028 

-.0001 

RSQBAR 
SEEBAR 

RHO 

.114 RSQ = .142 R = .377 SEE = .921-00 
,941-00 SPC = .000 SPCBAR = .000 SCT = .292 
-2.7624 FER = .0000 RHOFO = .0000 

Table 3B 

The Independent Variables and Consumer Installment Credit 
with Lag of One Period 

Variable 

Constant 
Term 

Indjividual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.1942-02 ,9673-01 ,0201 -.0000 1.0000 

Price Level -.2747-00 ,1018+00 2.6971 -.2634 -.0075 

Personal 
Income 

Rate of 
Interest 

2076-00 .1047+00 1.9829 .2072 -.0073 

.1122+00 ,1106+00 1.0145. .1053 -.0049 

-,0019 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.130 RSQ = .158 R = .397 SEE 

.938-00 SPC = .000 SPCBAR = .000 SCT 
-2.8582 PER = .0000 RHOFO = .0000 

,918-00 
.324 
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Table 3C 

The Independent Variables and Consumer Installment Credit 
with Lag of Two Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr, Coeffo 

-.1861-01 

-.3339-00 

,1479-00 

.1937-00 

Sigma 

.9372-01 

,9818-01 

,1010+00 

,1068+00 

T-Ratio 

.1985 

3.4011 

1.4641 

1,8142 

Beta 

-.0000 

-.3248 

.1497 

,1843 

Averag 

1,0000 

-.0050 

-.0049 

-.0097 

-.0195 

Block Measures of Significance 

RSQBAR = .177 RSQ = .204 R = .451 SEE = .884-00 
SEEBAR = .904-00 SPC = ,000 SPCBAR = .000 SCT = .315 

RHO = -2.6124 FER = ,0000 RHOFO = ,0000 

Table 3D 

The Independent Variables and Consumer Installment Credit 
with Lag of Three Periods 

Variables 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr, Coeff, Sigma T-Ratio Beta Average 

-.3240-01 

-.3480-00 

.1043+00 

.1602-00 

,9521-01 .3403 -.0000 1,0000 

9919-01 3.5086 -.3417 -.0050 

,1021+00 1,0222 

1080+00 1.4826 

,1066 - . 0061 

1536 - .0145 

- .0336 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .153 RSQ = .181 R = .425 SEE = .893-00 
SEEBAR = .913-00 SPC = .000 SPCBAR = .000 SCT = .334 

RHO = -2 .7099 PER = .0000 RHOFO = ,0000 
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Table 3E 

The Independent Variables and Consumer Installment Credit 
with Lag of Pour Periods 

Variable 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

.106 

.937-

-.4510-01 

-.3394-00 

.1199-01 

.1271-00 

.9827-01 

.1018+00 

.1048+00 

.1109+00 

.4589 

3.3333 

.1144 

1.1464 

Block Measures of Significance 

RSQ = 
-00 SPC = 

.136 R = .369 

.000 SPCBAR = .000 

-.0000 

-.3354 

.0123 

.1227 

SEE = . 
SCT = . 

1.0000 

-.0050 

-.0060 

-.0138 

-.0452 

916-00 
,276 

RHO = -2.8539 FER = .0000 RHOFO = .0000 

Table 3F 

The Independent Variables and Consumer Installment Credit 
with Lag of Five Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

I n d i v i d u a l Measures of S ign i f i cance 

Regr . Coeff. Sigma T-Ratio Beta 

.5861-01 .1131+00 .5183 

Block Measures of S i g n i f i c a n c e 

Average 

-.6026-01 .1008+00 .5981 -.0000 1.0000 

-.3004-00 .1039+00 2.8921 -.2997 -.0025 

-.1028+00 .1069+00 .9622 -.1067 -.0041 

.0571 -.0123 

-.0598 

RSQBAR = .062 RSQ = .094 R = .306 SEE = .934-00 
SEEBAR = .956-00 SPC =: .000 SPCBAR = .000 SCT = .239 

RHO = -2.9994 PER = .0000 RHOFO = .0000 
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Table 3G 

The Independent Variables and Consumer Insta l lment Credit 
with Lag of Six Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.7432-01 

.1872-00 

.2662-00 

„4426-01 

,1009+00 .7364 

,1036+00 1.8074 

,1065+00 2.5005 

,1127+00 ,3929 

-.0000 1,0000 

-,1884 ,0026 

-.2792 -.0036 

,0436 

Block Measures of Significance 

RSQBAR = .061 RSQ = ,093 R = .306 SEE 
SEEBAR = .952-00 SPC = .000 SPCBAR = ,000 SCT 

RHO = -2.9595 FER = .0000 RHOFO = .0000 

-.0144 

-.0745 

,930-00 
.238 

Table 3H 

The Independent Variables and Consumer Installment Credit 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr, Coeff, Sigma T-Ratio Beta Average 

-.9182-01 ,9835-01 .9337 -.0000 1.0000 

-.3871-01 .1004+00 .3855 -.0394 ,0052 

3421-'00 ,1032+00 3.3167 3631 ,0030 

-,3049-01 ,1092+00 2792 ,0304 -.0135 

-.0906 

Block Measures of Significance 

RSQBAR 
SEEBAR 

RHO 

.108 RSQ = 

.922-00 SPC -
-2.6827 PER = 

.138 R 

.poo SPCBAR 

.0000 RHOFO 

,372 SEE =,901-00 
.000 SCT = ,260 
.0000 
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Table 31 

The Independent Variables and Consumer Installment Credit 
with Lag of Eight Periods 

Variable 

Individual Measures of Significance 

Regr, Coeff, Sigma T-Ratio Beta Average 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

.155 
,886-

-.1119+00 

,1183+00 

-.3432-00 

-.5656-01 

,9501-01 

.9649-01 

,9910=>01 

,1050+00 

1.1782 

1.2260 

3.4632 

.5387 

Block Measures of Significance 

RSQ = 
-00 SPC = 

.185 R = .430 

.000 SPCBAR = ,000 

-.0000 

.1227 

-.3709 

-.0573 

SEE = . 
SCT = c 

1.0000 

.0078 

-.0005 

-.0079 

-.1104 

,866-00 
,312 

RHO = •2.3815 PER = ,0000 RHOFO = .0000 
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Table 4A 

The Independent Variables and the Industrial Production 
with Zero Lag 

Variable 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

,366 
.796-

.1797-02 

.1182+00 

.5744-00 

.1264-00 

.8168-01 

.8638-01 

.8872-01 

,9389-01 

Block Measures of Sig 

RSQ = 
•00 SPC = 

.0220 

1.3682 

6,4745 

1.3460 

;nif icance 

.387 R = ,622 

.000 SPCBAR = .000 

.0000 

.1134 

.5744 

.1186 

SEE = . 
SCT = 1 

1.0000 

-.0122 

.0000 

-.0028 

.0000 

779-00 
.989 

RHO 5328 FER = .0000 RHOFO = .0000 

Table 4B 

The Independent Variables and the Industrial Production 
with Lag of One Period 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr, Coeff. Sigma T-Ratio Beta Average 

.1029-01 .8706-01 .1182 

,1806-01 .9166-01 .1971 

,0000 1.0000 

.0174 -.0075 

5957-00 .9425-01 6.3200 .5954 -.0073 

-.1264-00 .9955-01 1.2697 -.1189 

Block Measures of S i g n i f i c a n c e 

.0049 

.0064 

RSQBAR = .292 RSQ = .315 R = ,561 SEE = ,826-00 
SEEBAR = .844-00 SPC = .000 SPCBAR = .000 SCT = 1.779 

RHO = .4837 FER = .0000 RHOFO = ,0000 
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Table 4C 

The Independent Variables and the Industrial Production 
with Lag of Two Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

] 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

.087 

.963-

flegra Coeff 

.1883-02 
t 

-.1045+00 

.2890-00 

.5671-01 

S igma 

.9981-01 

.1046+00 

.1076+00 

.1137+00 

Block Measures of Sig 

RSQ = 
-00 SPC = 

T-Ratio 

.0189 

.9994 

2.6855 

.4986 

;nif icance 

.116 R = .341 

.000 SPCBAR = .000 

Beta 

.0000 

-.1005 

.2892 

.0534 

SEE = , 
SCT = 1 

Averag 

1,0000 

-.0050 

-.0049 

-.0097 

.0005 

942-00 
.520 

RHO = .3254 FER = .0000 RHOFO = .0000 

Table 4D 

The Independent Variables and the Industrial Production 
with Lag of Three Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.3500-02 .1031+00 ,0340 -.0000 1,0000 

Price Level -.2566-00 .1074+00 2.3898 -.2469 -.0050 

Personal 
Income 

Rate of 
Interest 

.1017+00 .1105+00 .9198 ,1017 - . 0 0 6 1 

- .1181+00 .1170+00 1,0102 - . 1 1 1 0 - . 0 1 4 5 

RSQBAR 
SEEBAR 

RHO 

Block Measures of S i g n i f i c a n c e 

.047 RSQ = .078 R = .280 SEE 

. 9 8 9 - 0 0 SPC = .000 SPCBAR = .000 SCT 

.2894 FER = .0000 RHOFO = .0000 

,0011 

. 967 -00 
1 .361 
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Table 4E 

The Independent Variables and the Industrial Production 
with Lag of Four Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.4196-02 

-.2848-00 

-.1360-00 

-.1847-01 

.1035+00 .0405 

.1073+00 2.6542 

.1104+00 1.2321 

.1168+00 .1581 

Block Measures of Significance 

Average 

.0000 1.0000 

-.2747 -.0050 

-.1365 -.0060 

-.0174 -.0138 

.0067 

RSQBAR = .054 RSQ = .085 R = .292 SEE 
SEEBAR = .988-00 SPC = .000 SPCBAR = .000 SCT 

RHO = .2982 FER = .0000 RHOFO = .0000 

.966-00 
1.404 

Table 4P 

The Independent Variables and the Industrial Production 
with Lag of Five Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.7258-02 .1004+00 .0723 .0000 1.0000 

Price Level -.2484-00 .1035+00 2.3992 -.2398 -.0025 

Personal 
Inc ome 

Rate of 
Interest 

- .2022-00 .1065+00 1.8986 - .2032 - . 0041 

- .2296-00 .1127+00 2.0366 - .2165 - . 0123 

Z .0115 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .128 RSQ = .157 R = .396 SEE = .931-00 
SEEBAR = .953-00 SPC = .000 SPCBAR = .000 SCT = 1.512 

RHO = .3585 FER = .0000 RHOFO = .0000 
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Table 4G 

The Independent Variables and the Industrial Production 
with Lag of Six Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff, 

.2112-01 

-.2105-00 

-.2748-00 

-,1895-00 

Sigma 

.1003+00 

.1029+00 

.1058+00 

.1119+00 

T-Ratio 

.2107 

2.0461 

2.5982 

1.6930 

Beta 

.0000 

-.2045 

-.2780 

-.1799 

Ave rag 

1.0000 

.0026 

-.0036 

-.0144 

.0243 

Block Measures of Significance 

RSQBAR = .138 RSQ = .167 R = .409 SEE = .924-00 
SEEBAR = .946-00 SPC = .000 SPCBAR = ,000 SCT = 1,659 

RHO = .3802 PER = .0000 RHOFO = ,0000 

Table 4H 

The Independent Variables and the Industrial Production 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.3687-01 ,1008+00 .3656 .0000 1.0000 

Price Level -.2484-00 .1030+00 2.4123 -.2433 .0052 

Personal 
Income 

Rate of 
Interest 

-.2342-00 .1058+00 2,2146 

-.1946-00 .1119+00 1.7381 

Block Measures of Significance 

2392 -.0030 

1865 -.0135 

.0389 

RSQBAR = .131 RSQ = .161 R = ,402 SEE = .924-00 
SEEBAR = .946-00 SPC = .000 SPCBAR = .000 SCT ^. 1.562 

RHO = .3810 FER = .0000 RHOFO - .0000 
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Table 41 

The Independent Variables and the Industrial Production 
with Lag of Eight Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.5313-01 .1047+00 .5072 

.2472-00 .1064+00 2.3239 

8120-01 .1158+00 .7C14 

Block Measures of Significance 

Average 

.0000 1.0000 

,2436 .0078 

.2572-00 .1092+00 2.3543 -.2641 -.0005 

.0782 -.0079 

.0507 

RSQBAR = ,073 RSQ = .106 R = .325 SEE 
SEEBAR = , 9 7 7 - 0 0 SPC = .000 SPCBAR = .000 SCT 

RHO = .3410 FER = .0000 RHOFO = .0000 

.954-00 
1.465 
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Table 5A 

The Independent Variables and the Bank Debits 
with Zero Lag 

Individual Measures of Significance 

Variable 

Constant 
Term 

] 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

.520 

.693-

Regr. Coeff 

.5879-03 

.7225-02 

.6632-00 

.1628-00 

S igma 

.7108-01 

.7518-01 

.7721-01 

.8171-01 

Block Measures of Sig 

RSQ = 
-00 SPC = 

T-Ratio 

.0083 

.0961 

8.5903 

1.9929 

;nif icance 

.535 R = .732 

.000 SPCBAR = .000 

Beta 

.0000 

,0069 

.6632 

.1529 

SEE = . 
SCT = , 

Averag 

1.0000 

-.0122 

.0000 

-.0028 

.0000 

.678-00 

.793 
RHO = -.3790 PER = .0000 RHOFO = .0000 

Table 5B 

The Independent Variables and the Bank Debits 
with Lag of One Period 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.2001-01 .7535-01 .2655 

Price Level -.1527-00 .7933-01 1.9254 

Personal 
Income 

Rate of 
Interest 

.6276-00 .8157-01 7.6936 

.5312-01 .8616-01 .6166 

Block Measures of S i g n i f i c a n c e 

Average 

.0000 1,0000 

.1483 -.0075 

.6340 -.0073 

.0505 -.0049 

.0163 

RSQBAR = .458 RSQ = .476 R = .690 SEE = .715-00 
SEEBAR = .730-00 SPC = .000 SPCBAR = .000 SCT = .753 

RHO = -.5877 FER = .0000 RHOFO = .0000 
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Table 5C 

The Independent Variables and the Bank Debits 
with Lag of Two Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

.2336-01 

-.3152-00 

.4653-00 

-.5698-01 

Sigma 

.8551-01 

.8957-01 

.9217-01 

.9743-01 

T-Ratio 

.2732 

3.5195 

5.0479 

.5848 

Beta 

.0000 

-.3067 

.4710 

-.0542 

Averag 

1.0000 

-.0050 

-.0049 

-.0097 

.0232 

Block Measures of Significance 

RSQBAR = .314 RSQ = .337 R = .580 SEE = .807-00 
SEEBAR = .825-00 SPC = .000 SPCBAR = .000 SCT = .599 

RHO = -,9967 PER = .0000 RHOFO = .0000 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Table 5D 

The Independent Variables and the Bank Debits 
with Lag of Three Periods 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.2180-01 

-.4329-00 

,9243-01 .2358 

,9629-01 4.4961 

Average 

.0000 1.0000 

.4213 -.0050 

.2219-00 .9909-01 2.2389 .2246 

Block Measures of Significance 

RSQBAR = .216 RSQ = .242 R = .492 SEE 
SEEBAR = .886-00 SPC = .000 SPCBAR = .000 SCT 

RHO = -1.3119 FER = .0000 RHOFO = ,0000 

.0061 

-.1525-00 .1049+00 1.4543 -.1450 -.0145 

.0248 

.867-00 

.542 
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Table 5E 

The Independent Variables and the Bank Debits 
with Lag of Pour Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

.2468-01 

-.4968-00 

-.3921-01 

-.2269-00 

Sigma 

.9166-01 

.9498-01 

.9774-01 

.1034+00 

T-Ratio 

.2692 

5,2309 

.4012 

2.1939 

Beta 

.0000 

-.4842 

-.0398 

-.2160 

Averag 

1.0000 

-.0050 

-.0060 

-.0138 

.0305 

Block Measures of Significance 

RSQBAR = .243 RSQ = .269 R = .518 SEE = .855-00 
SEEBAR = .874-00 SPC = .000 SPCBAR = ;000 SCT = .522 

RHO = -1.2731 PER = .0000 RHOFO = ,0000 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Table 5F 

The Independent Variables and the Bank Debits 
with Lag of Five Periods 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.4059-01 .8569-01 .4737 .0000 1.0000 

-.4983-00 .8834-01 5.6408 -.4906 -.0025 

- .2763-00 .9089-01 3.0397 - . 2831 - . 0041 

- .2291-00 .9618-01 2.3817 - . 2203 - . 0123 

Z .0458 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .339 RSQ = .362 R = ,601 SEE = .795-00 
SEEBAR = .813-00 SPC = .000 SPCBAR = .000 SCT = .591 

RHO = - .9156 PER = .0000 RHOFO = .0000 
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Variable 

Constant 
Term 

Table 5G 

The Independent Variables and the Bank Debits 
with Lag of Six Periods 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Price Level 

Personal 
Income 

Rate of 
Interest 

Average 

.6202-01 .7909-01 .7842 .0000 1.0000 

-.4652-00 .8118-01 5.7312 -.4652 .0026 

-.4526-00 .8343-01 5.4252 -.4715 -.0036 

-.1661-00 .8829-01 1.8807 -.1624 -.0144 

,0649 

Block Measures of Significance 

RSQBAR = .431 RSQ = .451 R = .671 SEE 
SEEBAR = .746-00 SPC = .000 SPCBAR = ,000 SCT 

RHO = -.5959 PER = .0000 RHOFO = .0000 

.729-00 

.652 

Table 5H 

The Independent Variables and the Bank Debits 

with Lag of Seven Periods 

Individual Measures of Significance 

Variable Regr. Coeff. Sigma T-Ratio Beta Average 
Constant 
Term .8046-01 .7991-01 1.0070 .0000 1.0000 

Price Level -.4026-00 .8158-01 4.9354 -.4073 .0052 

Personal 
Income 

Rate of 
Interest 

-.5206-00 .8382-01 6.2117 -.5489 ,0030 

-.7751-01 .8870-01 .8738 -,0767 -.0135 

Z ,0810 

Block Measures of Significance 

RSQBAR = .419 RSQ = .439 R = .662 SEE = .732-00 
SEEBAR = .750-00 SPC = .000 SPCBAR = .000 SCT = .623 

RHO = -.6035 PER = .0000 RHOFO = .0000 
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Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Table 51 

The Independent Variables and the Bank Debits 
with Lag of Eight Periods 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.9625-01 .8985-01 1.0712 

-.3000^00 .9126-01 3.2874 

Average 

.0000 1.0000 

-.3058 .0078 

-.4618-00 .9372-01 4.9278 -.4907 -.0005 

-.6358-02 .9930-01 .0640 

Block Measures of Significance 

-.0063 -.0079 

,0942 

RSQBAR = .270 RSQ = .295 
SEEBAR = .838-00 SPC = .000 

RHO = -.9922 FER = .0000 

R = .544 SEE : 
SPCBAR = .000 SCT 
RHOFO = .0000 

: .819-00 
= .543 
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Table 6A 

The Independent Variables and the Retail Sales 
with Zero Lag 

Variable 

Constant 
Term 

I n d i v i d u a l Measures of S ign i f i c ance 

Regr. Coeff. Sigma T-Ratlo Beta 

- .8396-02 .9831-01 .0854 

P r i c e Level - .1693-00 .1040+00 1.6284 

.1117+00 .1068+00 1.0459 

.1220+00 .1130+00 1.0798 

Block Measures of Significance 

Personal 
Income 

Rate of 
Interest 

.1141 

Average 

-.0000 1.0000 

-.1661 -.0122 

,0000 

.1170 -.0028 

-.0067 

RSQBAR = .041 RSQ = .072 R = .268 SEE = .938-00 
SEEBAR = .958-00 SPC = .000 SPCBAR = .000 SCT = 2.466 

RHO = .5870 FER = .0000 RHOFO = .0000 

Table 6B 

The Independent Variables and the Retail Sales 
with Lag of One Period 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

I n d i v i d u a l Measures of S ign i f i cance 

Regr. Coeff. Sigma T-Ratio Beta 

3160-00 .1007+00 3.1381 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .160 RSQ = .187 R = .432 SEE 
SEEBAR = .902-00 SPC = .000 SPCBAR = .000 SCT 

RHO = .6341 FER = .0000 RHOFO = ,0000 

Average 

-.9027-02 .9302-01 .0970 -.0000 1.0000 

-.2833-00 .9793-01 2.8925 -.2776 -.0075 

3222 -.0073 

-.1165+00 .1064+00 1.0954 -.1118 -.0049 

.0086 

.882-00 
2.555 
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Table 6C 

The Independent Variables and the Retail Sales 
with Lag of Two Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

.5949-02 

-.2434-00 

.2040-00 

.6863-01 

Sigma 

.9617-01 

.1007+00 

.1037+00 

.1096+00 

T-Ratio 

.0619 

2.4160 

1.9675 

.6262 

Beta 

.0000 

-.2408 

.2100 

.0664 

Averag 

1.0000 

-.0050 

-.0049 

-.0097 

.0055 

Block Measures of Significance 

RSQBAR = .103 RSQ = .132 R = .364 SEE = .907-00 
SEEBAR = .927-00 SPC = .000 SPCBAR = .000 SCT = 2.373 

RHO = .6168 FER = .0000 RHOFO = .0000 

Table 6D 

The Independent Variables and the Retail Sales 
with Lag of Three Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Block Measures of Significance 

RSQBAR = .007 RSQ = ,040 R = .200 SEE 
SEEBAR = .978-00 SPC = .000 SPCBAR = .000 SOT 

RHO = .5647 PER = .0000 RHOFO = .0000 

Average 

-.5098-02 .1019+00 .0500 -.0000 1.0000 

-.1927-00 .1062+00 1.8144 -.1913 -.0050 

-.6829-01 .1093+00 .6249 -.0705 -.0061 

-.3501-01 .1156+00 .3027 -.0340 -.0145 

-.0032 

.956-00 
2.306 
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Table 6E 

The Independent Variables and the Retail Sales 
with Lag of Four Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
I n t e r e s t 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.1013-02 .1002+00 .0101 

-.1723-00 .1039+00 1.6592 

Block Measures of Significance 

Average 

-.0000 1.0000 

-.1713 -.0050 

-.2561-00 .1069+00 2.3962 -.2648 -.OO6O 

-.1621-01 .1131+00 .1433 .0157 -.0138 

.0016 

RSQBAR = .059 RSQ = .090 R = .300 SEE = .935-00 
SEEBAR = .956-00 SPC = .000 SPCBAR = .000 SCT = 2.362 

RHO = .5882 PER = .0000 RHOFO = .0000 

Table 6F 

The Independent Variables and the Retail Sales 
with Lag of Five Periods 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average Variable 

Constant 
Term .9257-03 .1015+00 .0091 

Price Level -.1773-00 .1046+00 1.6953 

Personal 
Income 

Rate of 
Interest 

-.2066-00 .1076+00 1.9202 

.0000 1.0000 

.1762 -.0025 

.2137 -.0041 

-.9901-01 .1139+00 .8695 -.0961 -.0123 

z .0034 

Block Measures of Significance 

RSQBAR = .056 RSQ = .088 R = .297 SEE = .941-00 
SEEBAR = .962-00 SPC = .000 SPCBAR = .000 SCT = 2.441 

RHO = .5888 FER = .0000 RHOFO = .0000 
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Table 6G 

The Independent Variables and the Retail Sales 
with Lag of Six Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Regr. Coeff. 

.9284-02 

-.7483-01 

-.2105-00 

-.1328-00 

Sigma 

.1025+00 

.1052+00 

.1081+00 

.1144+00 

T-Ratio 

.0906 

.7113 

1.9472 

1.1604 

Beta 

.0000 

-.0745 

-.2184 

-.1293 

Averag 

1.0000 

.0026 

-.0036 

-.0144 

Block Measures of Significance 

RSOBAR = .052 RSQ = .085 R = .291 SEE 
SEEBAR = .967-00 SPC = .000 SPCBAR = .000 SCT 

RHO = .5859 PER = .0000 RHOFO = .0000 

.0118 

.945-00 
2.422 

Table 6H 

The Independent Variables and the Retail Sales 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.2596-02 

.3132-01 

.1026+00 

.1047+00 

- . 2 4 8 0 - 0 0 .1076+00 2 .3041 - . 2 5 9 1 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .059 RSQ = .091 R = .302 SEE 
SEEBAR = . 9 6 2 - 0 0 SPC = .000 SPCBAR = .000 SCT 

RHO = .5869 FER = .0000 RHOFO = .0000 

Average 

.0253 -.0000 1.0000 

.2990 .0314 ,0052 

.0030 

-.7900-01 .1139+00 .6936 -.0775 -.0135 

.0006 

.940-00 
2.407 
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Table 61 

The Independent Variables and the Retail Sales 
with Lag of Eight Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff, Sigma T-Ratio Beta 

Personal 
Income 

Rate of 
Interest 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.045 RSQ = .078 R = .280 SEE 

.975-00 SPC = .000 SPCBAR = .000 SCT 

.5865 FER = .0000 RHOFO = .0000 

Average 

-.1164-03 .1045+00 .0011 -.0000 1.0000 

Price Level -.3844-01 .1062+00 .3621 -.0385 .0078 

-.2838-00 .1090+00 2.6025 -.2964 -.0005 

.5101-01 .1155+00 .4415 .0499 -.0079 

-.0007 

.952-00 
2.247 
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Table 7A 

The Independent Variables and New Orders and Durable Goods 
with Zero Lag 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratlo Beta Average 

.1846-02 .8672-01 .0213 

.1431-00 .9171-01 1.5605 

.0000 1.0000 

.1374 -.0122 

.5445-00 .9419-01 5.7812 .5445 .0000 

.3554-01 .9968-01 .3565 

Block Measures of Significance 

.0334 -.0028 

-.0000 

RSQBAR = .286 RSQ = .309 R = .555 SEE = .827-00 
SEEBAR = .845-00 SPC = .000 SPCBAR = .000 SCT = .737 

RHO = -.6731 PER = .0000 RHOFO = ,0000 

Table 7B 

The Independent Variables and New Orders and Durable Goods 
with Lag of One Period 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.2094-02 .9620-01 .0218 -.0000 1.0000 

Price Level -.4147-01 .1013+00 .4095 -.0398 -.0075 

Personal 
Inc ome 

Rate of 
Interest 

.4266-00 .1041+00 4.0958 .4259 -.0073 

-.1090+00 .1100+00 .9911 -.1024 -.0049 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.138 RSQ = .166 R = .407 SEE 

.933-00 SPC = .000 SPCBAR = .000 SCT 
-.9896 FER = .0000 RHOFO = .0000 

-.0044 

.913-00 

.603 
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Table 7C 

The Independent Variables and New Orders and Durable Goods 
with Lag of Two Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 
1 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

-.1805-01 

-.2436-00 

.2762-00 

-.1876-00 

Sigma 

.9811-01 

.1028+00 

.1058+00 

.1118+00 

T-Ratio 

.1840 

2.3697 

2.6117 

1.6778 

Beta 

-.0000 

-.2352 

.2776 

-.1772 

Averag 

1.0000 

-.0050 

-.0049 

-.0097 

-.0163 

Block Measures of Significance 

RSQBAR = .110 RSQ = .140 R = .374 SEE = .926-00 
SEEBAR = .946-00 SPC = .000 SPCBAR = .000 SCT = .548 

RHO = -1.0687 FER = .0000 RHOFO = .0000 

Table 7D 

The Independent Variables and New Orders and Durable Goods 
with Lag of Three Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.2751-01 .9553-01 .2880 -.0000 1.0000 

-.4290-00 .9953-01 4.3105 -.4151 -,0050 

.2962-01 .1024+00 .2892 .0298 - . 0 0 5 1 

- . 2 0 8 8 - 0 0 .1084+00 1.9260 - . 1 9 7 3 - . 0 1 4 5 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .172 RSQ = .199 R = .446 SEE 
SEEBAR = . 9 1 6 - 0 0 SPC = .000 SPCBAR = .000 SCT 

RHO = - 1 . 0 1 5 7 PER = .0000 RHOFO = .0000 

- . 0 2 2 5 

. 8 9 6 - 0 0 

.582 
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Table 7E 

The Independent Variables and New Orders and Durable Goods 
with Lag of Four Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

I n d i v i d u a l Measures of S ign i f i c ance 

Regr . Coeff. Sigma T-Ratio Beta 

-.2416-01 

-.5520-00 

-.2580-00 

-.2056-00 

.8517-01 .2836 

.8826-01 6.2551 

.9082-01 2.8407 

.9611-01 2.1392 

Block Measures of Significance 

RSQBAR = .354 RSQ = .376 R = .613 SEE 
SEEBAR = .812-00 SPC = .000 SPCBAR = .000 SCT 

RHO = -.5871 PER = .0000 RHOFO = .0000 

Average 

-.0000 1.0000 

-.5348 -.0050 

-.2600 -.0060 

-.1946 -.0138 
.0170 

.794-00 

.561 

Table 7P 

The Independent Variables and New Orders and Durable Goods 
with Lag of Five Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.7477-02 .7679-01 .0974 -.0000 1.0000 

Price Level -.5345-00 .7916-01 6.7513 -.5229 -.0025 

Personal 
Income 

Rate of 
Interest 

- .4506-00 .8144-01 5.5326 - .4587 - . 0041 

- .1815-00 .8618-01 2.1056 - .1734 - .0123 

Z - .0020 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .476 RSQ = .494 R = .703 SEE = .712-00 
SEEBAR = .728-00 SPC = .000 SPCBAR = .000 SCT = .601 

RHO = - .2256 FER = .0000 RHOFO = .0000 
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Table 7G 

The Independent Variables and New Orders and Durable Goods 
with Lag of Six Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

] 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

RSQBAR = 
SEEBAR = 

.384 

.779-

Regr. Coeff 

.1635-01 

-.3889-00 

-.4821-00 

-.1316-00 

S igma 

.8258-01 

.8476-01 

.8711-01 

.9219-01 

T-Ratio 

.1980 

4.5888 

5.5347 

1.4273 

Block Measures of Significance 

RSQ = 
-00 SPC = 

.405 R = .636 

.000 SPCBAR = .000 

Beta 

.0000 

-.3877 

-.5007 

-.1283 

SEE = , 
SCT = . 

Averag 

1.0000 

.0026 

-.0036 

-.0144 

.0190 

,761-00 
.743 

RHO = -.3435 PER = .0000 RHOFO = .0000 

Table 7H 

The Independent Variables and New Orders and Durable Goods 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Si^ma T-Ratio Beta Average 

,4243-01 .9181-01 .4622 .0000 1.0000 

-.2288-00 .9373-01 2.4410 -,2344 .0052 

-.4096-00 .9630-01 4.2531 -.4373 -.0030 

-.6273-01 .1019+00 .6155 -.0629 -.0135 

Block Measures of Significance 

RSQBAR = .213 RSQ = .240 R = .490 SEE 
SEEBAR = .861-00 SPC = .000 SPCBAR = .000 SCT 

RHO = -.7030 PER = .0000 RHOFO = .0000 

.0433 

.841-00 

.720 
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Table 71 

The Independent Variables and New Orders and Durable Goods 
with Lag of Eight Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

I n d i v i d u a l Measures of S ign i f i cance 

Regr . Coeff. Sigma T-Ratio Beta 

.6199-01 .9771-01 .6345 

- .1393-00 .9923-01 1.4035 

.8891-02 .1080+00 .0823 

Block Measures of Significance 

Average 

.0000 1.0000 

-.1448 .0078 

-.3319-00 .1019+00 3.2570 -.3595 -.0005 

.0090 -.0079 

.0610 

RSQBAR = .103 RSQ = .134 R = .366 SEE = .890-00 
SEEBAR = .911-00 SPC = .000 SPCBAR = .000 SCT = .559 

RHO = -1.1536 FER = .0000 RHOFO = .0000 
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Table 8A 

The Independent Variables and the Layoff Rate 
with Zero Lag 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Personal 
Income 

Rate of 
Interest 

-.5559-00 .9544-01 5.8251 -.5560 

.4151-01 .1010+00 .4110 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.267 RSQ = .290 R = .539 SEE 

.856-00 SPC = .000 SPCBAR = .000 SCT 
-.1542 FER = .0000 RHOFO = .0000 

Average 

-.5601-03 .8787-01 .0064 -.0000 1.0000 

Price Level -.5374-01 .9293-01 .5783 -.0516 -.0122 

.0000 

.0390 -.0028 

-.0000 

.838-00 

.888 

Table 8B 

The Independent Variables and the Layoff Rate 
with Lag of One Period 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.6543-03 .1001+00 .0065 

Price Level .7450-01 .1054+00 .7067 

.0000 1.0000 

.0714 -.0075 

Personal 
Income 

Rate of 
Interest 

-.3181-00 .1084+00 2.9340 -.3173 -.0073 

.1273-00 .1145+00 1.1119 

Block Measures of Significance 

.1195 -.0049 

.0018 

RSQBAR = .067 RSQ = .097 R = .312 SEE = .950-00 
SEEBAR = .971-00 SPC = .000 SPCBAR = .000 SCT = .748 

RHO = -.4597 PER = .0000 RHOFO = .0000 
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Table 8C 

The Independent Variables and the Layoff Rate 
with Lag of Two Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of S igni f icance 

Regr. Coeff. Sigma T-Ratio Beta 

.1192-01 .1019+00 .1170 

.2696-00 .1068+00 2.5245 

-.4590-01 

.1372-00 

.1099+00 .4178 

.1162+00 1.1811 

Block Measures of Significance 

Average 

.0000 1.0000 

.2591 -.0050 

-.0459 -.0049 

.1290 -.0097 

.0095 

RSQBAR = .049 RSQ = .080 R = .283 SEE = .962-00 
SEEBAR = .983-00 SPC = .000 SPCBAR = .000 SCT = .703 

RHO = -.5025 PER = .0000 RHOFO = .0000 

Table 8D 

The Independent Variables and the Layoff Rate 
with Lag of Three Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.1696-01 .9542-01 .1777 

Price Level .4224-00 .9941-01 4.2495 

.0000 1.0000 

.4061 -.0050 

Personal 
Income 

Rate of 
Interest 

.1783-00 .1023+00 1.7425 .1783 -.0061 

.1619-00 .1083+00 1.4956 .1521 -.0145 

Block Measures of Significance 

.0114 

RSQBAR = .184 RSQ = .211 R = .460 SEE = .895-00 
SEEBAR = .915-00 SPC = .000 SPCBAR = .000 SCT = .687 

RHO = -.3195 PER = .0000 RHOFO = .0000 
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Table 8E 

The Independent Variables and the Layoff Rate 
with Lag of Four Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

.7686-02 

.4135-00 

.3427-00 

.1485-00 

.9129-01 .0842 

.9460-01 4.3715 

.9735-01 3.5200 

.1030+00 1.4419 

.0000 1.0000 

.3993 -.0050 

.3443 -.0060 

.1401 -.0138 

.0015 

Block Measures of Significance 

RSQBAR = .263 RSQ = .288 R = .536 SEE 
SEEBAR = .871-00 SPC = .000 SPCBAR = .000 SCT 

RHO = -.1687 PER = .0000 RHOFO = .0000 

.851-00 

.792 

Table 8F 

The Independent Variables and the Layoff Rate 
with Lag of Five Periods 

Variable 

Constant 
Term 

Individual Measures of Signif icance 

Regr. Coeff. Sigma T-Ratio Beta 

- .1004-01 .9273-01 .1082 

Pr ice Level .2963-00 .9559-01 3.0992 

Personal 
Inc ome 

Rate of 
I n t e r e s t .1869-00 .1041+00 1.7964 

Block Measures of Signif icance 

Average 

.0000 1.0000 

.2893 -.0025 

.3648-00 .9835-01 3.7090 .3707 -.C041 

.1784 -.0123 

-.0146 

RSQBAR = .239 RSQ = .265 R = .514 SEE = .860-00 
SEEBAR = .880-00 SPC = .000 SPCBAR = .000 SCT = .806 

RHO = -.1138 FER = .0000 RHOFO = .0000 
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Table 8G 

The Independent Variables and the Layoff Rate 
with Lag of Six Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.4245-01 .9604-01 .4419 

Price Level .1661-00 .9858-01 1.6852 

Personal 
Inc ome 

Rate of 
Interest 

.2973-00 .1013+00 2.9346 

.1363-00 .1072+00 1.2712 

Block Measures of Significance 

Average 

-.0000 1.0000 

.1691 .0026 

.3154 -.0036 

.1357 -.0144 

-.0451 

RSQBAR 
SEEBAR 

RHO 

.130 RSQ = .160 R = .400 SEE = .885-00 

.906-00 SPC = .000 SPCBAR = .000 SCT = .808 
-.1553 PER = .0000 RHOFO = .0000 

Table 8H 

The Independent Variables and the Layoff Rate 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Personal 
Income 

Rate of 
Interest -.8796-02 .1090+00 .0807 

Block Measures of Significance 

Average 

-.7614-01 .9818-01 .7755 -.0000 1.0000 

Price Level .8542-01 .1002+00 .8522 .0912 .0052 

.2097-00 .1030+00 2.0361 .2334 -.0030 

-.0092 -.0135 

-.0762 

RSQBAR = .022 RSQ = .056 R = .236 SEE = .900-00 
SEEBAR = .921-00 SPC = .000 SPCBAR = .000 SCT = .729 

RHO = -.4639 FER = .0000 RHOFO = .0000 
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Table 81 

The Independent Variables and the Layoff Rate 
with Lag of Eight Periods 

Individual Measures of Significance 

Beta Average 

-.0000 1.0000 

.0298 .0078 

.1311 -.0005 

-.0591 -.0079 

-.0813 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Regr. Coeff. 

-.8195-01 

.2787-01 

.1176+00 

-.5659-01 

Sigma 

.1003+00 

.1019+00 

.1046+00 

.1108+00 

T-Rati 

.8171 

.2736 

1.1246 

.5105 

Block Measures of Significance 

RSQBAR 
SEEBAR 

RHO 

.000 RSQ = .015 R = 

.935-00 SPC = .000 SPCBAR = 
-.5761 FER = .0000 RHOFO = 

.123 SEE 

.000 SCT 

.0000 

.923-00 

.656 
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Table 9A 

The Independent Variables and the Wholesale Prices 

with Zero Lag 

Individual Measures of Significance 

Variable Regr. Coeff. Sigma T-Ratio Beta Average 
Constant 
Term -.1976-01 .5724-01 .3451 -.0000 1.0000 

Price Level .6940-00 .6054-01 11.4642 

.3007-00 .6217-01 4.8372 
Personal 
Income 

Rate of 
Interest .8925-01 .6580-01 1.3564 

.7458 -.0122 

.3367 .0000 

.0938 -.0028 

-.0285 

Block Measures of Significance 

RSQBAR 
SEEBAR 

RHO 

.610 RSQ = .622 R = .789 SEE = .546-00 

.558-00 SPC = .000 SPCBAR = .000 SCT = .489 
-.5062 FER = .0000 RHOFO = .0000 

Table 9B 

The Independent Variables and the Wholesale Prices 
with Lag of One Period 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.2290-01 .6349-01 .3607 -.0000 1.0000 

Price Level .5872-00 .6684-01 8.7849 .6305 -.0075 

Personal 
Income 

Rate of 
Interest 

.4192-00 .6873-01 6.0989 .4683 -.0073 

.2523-01 .7260-01 .3476 

Block Measures of Significance 

.0265 -.0049 

-.0305 

RSQBAR = .530 RSQ = .545 R = .738 SEE = .602-00 
SEEBAR = .616-00 SPC = .000 SPCBAR = .000 SCT = .430 

RHO = -.9204 FER = .0000 RHOFO = .0000 
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Table 9C 

The Independent Variables and the Wholesale Prices 
with Lag of Two Periods 

Variable 

Cons tan t 
Term 

I n d i v i d u a l Measures of S i g n i f i c a n c e 

Regr . Coeff. Sigma T-Ratio Beta Average 

- . 3895-01 .7506-01 .5189 - .0000 1.0000 

P r i c e Level .3340-00 .7863-01 4.2480 .36I6 - .0050 

Personal 
Income 

Rate of 
Interest 

.4903-00 .8091-01 6.0598 .5523 -.0049 

.4734-01 .8553-01 .5535 -.0501 -.0097 

-.0426 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.346 RSQ = .367 R = .606 SEE 

.724-00 SPC = .000 SPCBAR = .000 SCT 
-1.5595 PER = .0000 RHOFO = .0000 

.708-00 

.390 

Table 9D 

The Independent Variables and the Wholesale Prices 
with Lag of Three Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Personal 
Income 

Rate of 
Interest 

Average 

- . 5614-01 .8229-01 .6822 - .0000 1.0000 

P r i c e Level .2298-01 .8573-01 .2681 .0252 - .0050 

.4432-00 .8822-01 5.0234 .5063 - .0061 

- .5847-01 .9336-01 .6262 - .0627 - .0145 

2 - . 0581 

Block Measures of S i g n i f i c a n c e 

RSQBAR = .209 RSQ = .235 R = .484 SEE = .772-00 
SEEBAR = .789-00 SPC = .000 SPCBAR = .000 SCT = .403 

RHO = -2 .0654 FER = .0000 RHOFO = .0000 



201 

Table 9E 

The Independent Variables and the Wholesale Prices 
with Lag of Pour Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

-.6908-01 

-.2475-00 

.3301-00 

-7864-01 

Sigma 

.8306-01 

.8606-01 

.8856-01 

.9372-01 

T-Ratio 

.8318 

2.8763 

3.7269 

.8391 

Beta 

-.0000 

-.2736 

.3796 

-.0849 

Averag 

1.0000 

-.0050 

-.0060 

-.0138 

-.0687 

Block Measures of Significance 

RSQBAR = .201 RSQ = .227 R = .477 SEE = .775-00 
SEEBAR = .792-00 SPC = .000 SPCBAR = .000 SCT = .412 

RHO = -2.3570 FER = .0000 RHOPO = .0000 

Table 9P 

The Independent Variables and the Wholesale Prices 
with Lag of Five Periods 

Variable 

Constant 
Term 

I n d i v i d u a l Measures of S ign i f i cance 

Regr . Coeff. Sigma T-Ratio Beta 

- . 6895-01 .7969-01 .8652 

P r i c e Level - .4368-00 .8215-01 5.3176 

Personal 
Income 

Rate of 
Interest 

Average 

-.0000 1.0000 

-.4828 -.0025 

.2024-00 .8452-01 2.3952 .2328 -.0041 

RSQBAR 
SEEBAR 

RHO 

-.792:5-01 .0944-01 .ba5o -.0855 

Block Measures of Significance 

.280 RSQ = .304 R = .552 SEE = 

.756-00 SPC = .000 SPCBAR = .000 SCT = 
-2.4162 PER = .0000 RHOFO = .0000 

-.0123 

-.0677 

.739-00 

.356 
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Table 9G 

The Independent Variables and the Wholesale Prices 
with Lag of Six Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.5076-01 

Price Level -.5240-00 

.7642-01 .6642 

.7844-01 6.6803 

Personal 
Inc ome 

Rate of 
Interest 

.5634-01 

-.6290-01 

.8061-01 

.8531-01 

.6989 

.7373 

Block Measures of Significance 

Average 

-.0000 1.0000 

-.5873 .0026 

.0658 -.0036 

-.0690 -.0144 

-.0514 

RSQBAR = .333 RSQ = .355 R = .596 SEE = .704-00 
SEEBAR = .721-00 SPC = .000 SPCBAR = .000 SCT = .364 

RHO = -2.0636 PER = .0000 RHOPO = .0000 

Table 9H 

The Independent Variables and the Wholesale Prices 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

Price Level -.5377-00 .7508-01 7.I609 -.6199 

Personal 
Income 

Rate of 
Interest 

-.1251-00 .7714-01 1.6216 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.360 RSQ = .382 R = .618 SEE 

.690-00 SPC = .000 SPCBAR = .000 SCT 
-1.7347 PER = .0000 RHOFO = .0000 

Average 

-.2724-01 .7354-01 .3705 -.0000 1.0000 

.0052 

.1503 -.0030 

-.1909-01 .8164-01 .2338 -.0215 -.0135 

-.0294 

.674-00 

.430 



203 

Table 91 

The Independent Variables and the Wholesale Prices 
with Lag of Eight Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.2509-02 .6792-01 .0369 

Price Level -.5071-00 .6899-01 7.3510 

-.0000 1.0000 

-.6032 .0078 

Personal 
Income 

Rate of 
Interest 

- .3235-00 .7085-01 4.5660 - .4010 

.3942-01 .7507-01 .5252 

Block Measures of S ign i f i cance 

,0005 

,0458 - .0079 

- .0066 

RSQBAR 
SEEBAR 

RHO 

.432 RSQ = .452 R = .672 SEE = .619-00 

.634-00 SPC = .000 SPCBAR = .000 SCT = .468 
-1 .3729 PER = .0000 RHOFO = .0000 
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Table lOA 

The Independent Variables and Labor Cost per Unit of Output 

with Zero Lag 

I n d i v i d u a l Measures of S i g n i f i c a n c e 

V a r i a b l e Regr . Coeff. Sigma T-Ratio Beta Average 
Cons tan t 
Term .6068-02 .8535-01 .0711 

P r i c e Level .5085-00 .9026-01 5.6340 

.0000 1.0000 

.4881 -.0122 

Personal 
Inc ome 

Rate of 
Interest 

-.2297-00 .9270-01 2.4782 -.2297 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.308 RSQ = .330 R = .575 SEE 

.832-00 SPC = .000 SPCBAR = .000 SCT 
-.3998 PER = .0000 RHOFO = .0000 

,0000 

-.3352-01 .9810-01 .3417 -.0315 -.0028 

-.0000 

.814-00 

.750 

Table lOB 

The' Independent Variables and Labor Cost per Unit of Output 
with Lag of One Period 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

.3108-02 .8915-01 .0349 

Price Level .5483-00 .9386-01 5.8414 

Personal 
Income 

Rate of 
Interest 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.261 RSQ = .285 R = .534 SEE 

.864-00 SPC = .000 SPCBAR = .000 SCT 
-.5276 PER = .0000 RHOFO = .0000 

Average 

.0000 1.0000 

.5257 -.0075 

-.5904-01 .9651-01 .6117 -.0589 -.0073 

.7968-01 .1019+00 .7816 .0748 -.0049 

-.0009 

.846-00 

.723 



205 
Table IOC 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Two Periods 

Variable 

Constant 
Term 

Price Level 

Personal 
Inc ome 

Rate of 
Interest 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.3181-02 

.5378-00 

.1744-00 

.1481-00 

.8895-01 .0358 

.9318-01 5.7716 

.9589-01 1.8185 

.1014+00 1.4616 

Block Measures of Significance 

Average 

-.0000 1.0000 

.5167 -.0050 

.1743 -.0049 

.1392 -.0097 

-.0082 

RSQBAR = .276 RSQ = .300 R = .548 SEE = .839-00 
SEEBAR = .858-00 SPC = .000 SPCBAR = .000 SCT = .757 

RHO = -.4910 PER = .0000 RHOPO = .0000 

Table lOD 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Three Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.1045-01 .8231-01 .1269 -.0000 1.0000 

Price Level .4912-00 .8575-01 5.7284 .4741 -.0050 

Personal 
Inc ome 

Rate of 
Interest 

.4005-00 .8824-01 4.5390 .4022 -.0061 

.1914-00 .9338-01 2.0499 

Block Measures of Significance 

.1805 -.0145 

-.0181 

RSQBAR = .388 RSQ = .408 R = .639 SEE = .772-00 
SEEBAR = .789-00 SPC = .000 SPCBAR = .000 SCT = .826 

RHO = -.2554 PER = .0000 RHOPO = .0000 
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Table lOE 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Pour Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

-.1520-01 

.3974-00 

.5322-00 

.2002-00 

Sigma 

.7814-01 

.8097-01 

.8333-01 

.8818-01 

T-Ratio 

.1945 

4.9077 

6.3873 

2.2699 

Beta 

-.0000 

.3840 

.5351 

.1889 

Averag 

1.0000 

-.0050 

-.0060 

-.0138 

-a0231 

Block Measures of Significance 

RSQBAR = .459 RSQ = .477 R = .691 SEE = .729-00 
SEEBAR = .745-00 SPC = .000 SPCBAR = .000 SCT = .925 

RHO = -.1115 PER = .0000 RHOFO = .0000 

Table lOF 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Five Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.1771-01 .8388-01 .2111 

Price Level .2476-00 .8647-01 2.8630 

Personal 
Income 

Rate of 
Interest .2043-00 .9414-01 2.1702 

Block Measures of Significance 

Average 

-.0000 1.0000 

.2392 -.0025 

.5294-00 .8896-01 5.9511 ,5322 -.0041 

,1928 -.0123 

-.0230 

RSQBAR 
SEEBAR 

RHO 

.391 

.796-00 
-.2529 

RSQ = .411 R = .641 SEE = .778-00 
SPC = .000 SPCBAR = .000 SCT = .859 
PER = .0000 RHOFO = .0000 
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Table lOG 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Six Periods 

Individual Measures of Significance 

Variable 

Constant 
Term 

Price Level 

Personal 
Income 

Rate of 
Interest 

Z 

Regr. Coeff. 

-.1974-01 

.7131-01 

.4445-00 

.1235+00 

Sigma 

.9599-01 

.9852-01 

.1013+00 

.1072+00 

T-Ratio 

.2056 

.7238 

4.3899 

1.1528 

Beta 

-.0000 

.0688 

.4468 

.1166 

Averag 

1.0000 

.0026 

-.0036 

-.0144 

-.0229 

Block Measures of Significance 

RSQBAR = .220 RSQ = .246 R = .496 SEE = .885-00 
SEEBAR = .905-00 SPC = .000 SPCBAR = .000 SCT = .704 

RHO = -.6006 PER = .0000 RHOFO = .0000 

Table lOH 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Seven Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta Average 

-.2287-01 .1054+00 .2170 -.0000 1.0000 

Price Level -.6766-01 .1076+00 .6288 -.0653 .0052 

Personal 
Income 

Rate of 
Interest 

.3191-00 .1105+00 2.8869 .3208 -.0030 

-.2708-02 .1170+00 .0231 -.0026 -.0135 

Z -.0242 

Block Measures of Significance 

RSQBAR = .081 RSQ = .112 R = .335 SEE = .966-00 
SEEBAR = .989-00 SPC = .000 SPCBAR = .000 SCT = .601 

RHO = -.8991 PER = .0000 RHOPO = .0000 
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Table 101 

The Independent Variables and Labor Cost per Unit of Output 
with Lag of Eight Periods 

Variable 

Constant 
Term 

Individual Measures of Significance 

Regr. Coeff. Sigma T-Ratio Beta 

-.1913-01 .1097+00 .1744 

Price Level -.1559-00 .1114+00 1.3994 -.1504 

Personal 
Income 

Rate of 
Interest 

.1844-00 .1144+00 1.6122 

-.5441-01 

RSQBAR 
SEEBAR 

RHO 

Block Measures of Significance 

.025 RSQ = .059 R = .243 SEE 

.102+01 SPC = .000 SPCBAR = .000 SCT 
-1.0543 PER = .0000 RHOFO = .0000 

Average 

-.0000 1.0000 

,0078 

1855 -.0005 

.1212+00 .4489 -.0513 -.0079 

-.0200 

.999-00 

.537 
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Simple C o r r e l a t i o n Mat r ices Between a l l V a r i a b l e s — 
Dependent and Independent — 

w i t h Various Lags of the Dependent V a r i a b l e s 

Table 1 

Simple C o r r e l a t i o n Matrix wi th Zero Lag 

(13)5 (12) (11) (10) 

Rate of Unemployment (1) - . 4 6 - . 70 - . 30 

Money Supply (2) 

(9) (8) 

.14 -.58 .52 

-.04 .20 -.71 -.47 -.57 -.23 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

.20 .32 -.23 -.18 

.32 .60 .03 -.52 

.39 .72 -.09 -.50 

.17 .18 -.19 -.32 

.06 -.05 

.35 -.64 

.39 -.62 

.01 -.27 

.22 .54 .06 -.53 .43 -.78 

-.16 -.53 .02 .65 -.20 

.16 .27 .69 .21 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

Rate of Unemployment (1) 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

-.15 

-.07 

.36 

(7) 

-.58 

.05 

.25 

.59 

.72 

.38 

-.31 

-.14 

(6) 

-.21 

.15 

.21 

.35 

.39 

.52 

(5) 

-.68 

.24 

.30 

.69 

(4) 

-.64 

.09 

.22 

(3) 

-.13 

-.08 

(2) 

.14 

3 The numbers in parentheses at the top of the columns 
represent the variables named in the left hand margin with 
the same number. The one exception is (13) which represents 
the Rate of Interest which is absent from the left hand margin 
of this and all other tables of Part 2. 
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Table 2 

Simple Correlation Matrix 
with Lag of One Period 

Rate of Unemployment (1) -.39 -.71 -.24 

Money Supply (2) -.17 

Consumer Installment 
Credit (3) 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

Rate of Unemployment (1) 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

.20 

Industrial Production (4) .10 

Bank Debits (5) .29 

Retail Sales (6) .03 

12) 

.71 

.02 

.28 

.55 

.67 

.32 

(11) 

- . 2 4 

- . 6 0 

- . 3 0 

- . 0 5 

- . 2 4 

- . 3 1 

(10) 

.14 

- . 4 8 

- . 1 8 

- . 5 2 

- . 5 1 

- . 3 3 

(9) 

- . 5 8 

- . 5 8 

.06 

.35 

.39 

.01 

(8) 

.52 

- . 2 4 

- . 0 5 

- . 6 4 

- . 6 3 

- . 2 7 

.05 .39 -.09 -.53 .43 -.78 

.00 -.28 .11 .65 -.20 

.15 .39 .57 .21 

.01 

- . 0 7 

.36 

(7) 

- . 5 8 

.06 

.25 

.60 

. 74 

.38 

- . 1 0 

- . 1 3 

(6) 

- . 2 1 

.16 

.21 

.36 

.40 

.53 

(5) 

- . 6 9 

.21 

.30 

.69 

(4) 

- . 6 5 

. 08 

.22 

(3) 

- . 1 3 

- . 0 8 

(2) 

. 13 
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Table 3 

Simple Correlation Matrix 
with Lag of Two Periods 

(13) (12) (11) (10) (9) (8) 

Rate of Unemployment (1) -.26 -.59 -.12 .14 -.59 .52 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Rate of Unemployment (l) 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

-.22 -.23 -.39 -.48 -.57 -.28 

Industrial Production (4) .17 

Bank Debits (5) 

Retail Sales (6) 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

.26 .26 -.36 -.20 

.32 -.14 -.53 

.14 .49 -.37 -.51 

.16 .27 -.27 -.32 

.10 

.24 

.60 

.75 

.41 

.03 -.04 

.35 -.64 

.41 -.64 

.02 -.28 

-.06 .24 -.26 -.54 .42 -.77 

.09 -.03 .26 .66 -.19 

.12 .49 .29 .20 

.17 .16 .48 

-.07 -.13 

.36 

(7) (6) (5) (4) (3) (2) 

-.58 -.21 -.69 -.65 -.13 .14 

.20 .13 

.24 

.37 

.39 

.32 

.70 

.10 -.03 

.21 
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Table 4 

Simple C o r r e l a t i o n Matrix 
wi th Lag of Three Per iods 

Rate of Unemployment 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production 

Bank Debits (5) 

Retail Sales (6) 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

(1) 

L (4) 

(13) 

-.09 

-.23 

.22 

-.06 

-.03 

-.05 

-.16 

.19 

.12 

(12) 

-.39 

-.39 

.21 

.09 

.23 

-.06 

.01 

.18 

.48 

(11) 

.05 

-.19 

-.37 

-.25 

-.44 

-.18 

-.40 

.37 

-.04 

(10) 

.14 

-.47 

-.21 

-.53 

-.51 

-.33 

-.55 

.67 

.19 

(9) 

-.59 

-.55 

.01 

.35 

.42 

.01 

.42 

-.19 

(8) 

,52 

-.29 

-.04 

-.64 

-.64 

-.28 

-,77 

Labor Cost per Unit 
of Output (10) .29 .40 .41 

Price Level (11) -.07 -.13 

Personal Income (12) .36 

(7) (6) (5) (4) (3) (2) 

Rate of Unemployment (1) -.58 -.21 -.70 -.65 -.12 .14 

Money Supply (2) .12 .16 .20 .10 .00 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

.12 

.23 

.60 

.76 

.40 

.16 

.23 

.37 

.39 

.20 

.33 

.70 

.10 

.21 
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Table 5 

Simple C o r r e l a t i o n Matrix 
wi th Lag of Four Per iods 

(13) (12) (11) (10) (9) 

Rate of Unemployment (1) .07 - . 1 5 ,18 ,14 - . 5 9 

Money Supply (2) 

Consumer I n s t a l l m e n t 
C r e d i t (3) .15 

Industrial Production (4) -.05 -.11 -.26 -.53 

Bank Debits (5) -.20 -.05 -.46 -.51 

Retail Sales (6) -,10 -.25 -.13 -.33 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

(7) (6) (5) 

Rate of Unemployment (1) -.58 -.21 -.70 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

.11 

.24 

.59 

.76 

.40 

.15 

.24 

.37 

.39 

.20 

.33 

.70 

.10 

.22 

.01 

(8) 

,52 

-,23 -,43 -,02 -.47 -.55 -.28 

.10 -.35 -.22 -.00 -.05 

,36 -,64 

,43 -.64 

.02 -.28 

.25 -.26 -.49 -.55 .43 -.77 

.24 .34 .34 .67 -.20 

.07 .39 -.32 .19 

.36 .55 .30 

.07 -.13 

.36 

(4) (3) (2) 

.65 -.12 .13 
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Table 6 

Simple Corre la t ion Matrix 
with Lag of Five Periods 

Rate of Unemployment 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production 

Bank Debits (5) 

Retail Sales (6) 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

(1) 

. (4) 

(13) 

.18 

-.28 

.04 

-.27 

-.29 

-.16 

-.30 

.29 

.03 

.37 

-.07 

.36 

(12) 

.07 

-.44 

-.05 

-.25 

-.30 

-.22 

-.45 

.40 

.27 

.57 

-.13 

(11) 

.24 

.13 

-.29 

-.20 

-.44 

-.14 

-.45 

.23 

-.51 

.15 

(10) 

.14 

-.47 

-.22 

-.53 

-.51 

-.33 

-.55 

.68 

.19 

(9) 

-.59 

-.55 

.00 

.36 

.43 

.02 

.43 

-.20 

(8) 

.52 

-.29 

-.07 

-.64 

-,63 

-,28 

-,77 

(7) (6) (5) (4) (3) (2) 

Rate of Unemployment (1) -.58 -.21 -.70 -.65 -.13 ,13 

Money Supply (2) .12 .15 .20 .10 ,01 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

.12 

.26 

.59 

.75 

.40 

.15 

.24 

.37 

.39 

.20 

.36 

.70 

.10 

.23 
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Table 7 

Simple C o r r e l a t i o n Matrix 
w i th Lag of Six Per iods 

(13) (12) (11) (10) (9) 

Rate of Unemployment (1) .24 .22 

Money Supply (2) -.29 -.42 

Consumer Installment 
Credit (3) 

.25 .15 -.58 

-.04 -.24 -.15 -.23 

Industrial Production (4) -.27 -.32 -.15 -.54 

Bank Debits (5) -.30 -.47 -.39 -.52 

Retail Sales (6) -.20 -.26 -.04 -.33 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

Rate of Unemployment (1) 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

(8) 

.50 

.23 -.47 -.55 -.31 

.03 -.12 

.35 -.63 

.41 -.61 

.00 -.27 

.28 -.49 -.31 -.56 .41 -.76 

.24 .34 .12 .71 -.16 

.00 .12 -.59 .19 

.27 

- . 0 7 

.36 

(7) 

- . 5 7 

.13 

.30 

.59 

.74 

.40 

.48 

- . 1 4 

(6) 

- . 20 

.16 

.26 

.36 

.39 

.00 

(5) 

- . 6 9 

,21 

,40 

,69 

(4) 

- , 6 4 

,10 

,25 

(3) 

- . 1 6 

,01 

(2) 

.13 
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Table 8 

Simple Correlation Matrix 
with Lag of Seven Periods 

(13) (12) (11) 

Rate of Unemployment (1) ,24 .26 .25 

Money Supply (2) -.22 -.30 .26 

Consumer Installment 
Credit (3) 

(8) 

.45 

-.47 -.57 -.32 

(10) (9) 

.15 -.55 

-.16 -.37 .01 -.23 

Industrial Production (4) -.26 -.27 -.20 -.54 

Bank Debits (5) -.25 -.52 -.33 -.52 

Retail Sales (6) -.17 -.29 .07 -.33 

.06 -.18 

.33 -.63 

,39 -.60 

.03 -.32 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

Rate of Unemployment (1) 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

-.20 -.43 -.17 -.58 .37 -.74 

.07 .22 .06 ,74 -,10 

-.03 -.07 -.60 .20 

.12 .33 -.11 

-.07 -.14 

.36 

(7) (6) (5) (4) (3) (2) 

-.54 -.24 -.68 -.64 -.21 ,14 

.01 .13 

.35 

.58 

.74 

.44 

.16 

.24 

,38 

,41 

.21 

,43 

,69 

.10 

.28 
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Table 9 

Simple C o r r e a l t i o n Matrix 
w i th Lag of Eight Per iods 

(13) (12) (11) (10) (9) 

Rate of Unemployment (1) 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

New Orders and 
Durable Goods (7) 

Layoff Rate (8) 

Wholesale Prices (9) 

Labor Cost per Unit 
of Output (10) 

Price Level (11) 

Personal Income (12) 

.13 .26 

-.05 -.09 

.23 17 -.52 

.20 -.41 .18 -.23 

.00 -.20 -.21 -.55 

-.16 -.45 -,24 53 

-,05 -,27 -,00 -,33 

Money Supply (2) 

Consumer Installment 
Credit (3) 

Industrial Production (4) 

Bank Debits (5) 

Retail Sales (6) 

,12 

o39 

,57 

.73 

.45 

.16 

.25 

,38 

,42 

,21 

,47 

.68 

,10 

,31 

,01 

(8) 

,46 

.28 -,47 -,60 -.32 

,12 -.19 

31 -o63 

,37 -.60 

,03 -o32 

-,11 -,34 -olO -,59 o35 -.75 

-.01 .11 .02 ,74 -,09 

-.06 -.30 -.55 .20 

.03 .19 -.17 

-.07 -.14 

.36 

(7) (6) (5) (4) (3) (2) 

Rate of Unemployment (1) -.52 -.25 -.68 -,64 -,28 ,15 
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