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PREFACE

It bears witness at once to my youthful enthusiasm and naivete

that this thesis constitutes one section of one chapter of the magnum opus,

which l conceived as a freshman, on the cause and cure of depressions.

According to aIl the va1edictory clichés, University ie supposed to

"enrich tl , "broaden", llintroduce fertile fields" and "open up new horizons".

Sad1y enough, University can also take a11 the poetry out of the life

of the young idealist and 1eave him at the end of his studentship writing

disenchanted prose. Thus, instead of offering the solution ta the wor1d ls

economic i11s, my "disenchanted prose" suggests on1y a few changes

improvements, l hope -_ in the acceleration princip1e, an analytical

tool which MaY yet prove to be of value in investigating sorne of our

economic prob1ems.

In comp1ying wi th the regulation that l must tell what original

contributions to the subject l have made, l should 1ike to state at the

outset that l have attempted throughout to say something new, and have

treated summari1y those areas of the subject in which l fe1t that l had

nothing to contribute. As a resu1t, this thesis ls net a definltive

study. The ideas will have to be subjected to the criticism of a wide

audience before they can be rejected or incorporated into the accepted

doctrine on the acceleration principle. l am swimming against the current

of opinion in arguing that the acceleration principle should not be

associated with derived demand or "magnlfication", and that J.M. Clark,

not Aftalion, Carver or Bickerdike, gave the first clear statement of the

princip1e. In previeus 1iterature. 1ittle attempt has been made to

relate the acce1eration princip1e to entrepreneurial experience; nor is

there to be found an exhaustive treatment of the variables which the
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acceleration principle can relate. Although l am not quite alone in

arguing that there is a rigorous acceleration principle which ls rela

tively free from the disturbing influence of expectations, l have extended

the analysis somewhat and have tried to show that the entrepreneur will

be penalized if he permits himself to be influenced by whim rather than

by technical necessity. Of the limitations of the acceleration principle

which are discussed in Ohapter IV, those which apply to the use of the

principle in a macro-economic model have received little or no attention

in the literature. The critique of Professor Hicks' version of the

interaction model is. l believe. importent. and my main criticism is

original. In the final chapter, l have argued that despite the fact that

the acceleration principle is relatively objective. it cannot be used

except by those who make it their business to observe the business

community at first hand.

l should like to express my appreciation to my tutor, Professor

B.S. Keirstead, for his encouragement, his kindly criticism. and the

unselfish donation of his time during a period when tlme, for him, was

such a scarce commodity. The thesis owes him a great deal, but l must

hasten ta add that the inclusion of an idea in the following pages does

not necessarily mean that it carries his full approval; l alone must

shoulder the responsibility for any heresies. My thanks are also due to

the Imperial Oil Oompany whose generosity has enabled me to devote three

reasonably uninterrupted years to the study of the busine ss cycle. Lastly,

l should like to record the special debt of gratitude which l owe to one

who is at the sarne time my colleague, my fellow thesis-writer, and my

wife. In the matter of thesis preparation, there has been a good deal of

reciprocity. but l suspect that the terms of trade have Deen in my favour.
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CHAP T.E11. l

INTRODUCTION

The aceeleration principle -- ~ eontroversial issue

The aceeleration principle is a concept which has precipitated

a series of controversies about its meaning, its importance, its mathema-

tical form, its applicability, and the variables which it relates, to

mention only a few. Like the female principal of the modern novel, the

aceeleration principle in the modern econo~ic literature enjoys a

questionable r-epuuat ton , Desp i.te the fact that its virtues and vices

have been under more or less active consideration for the past thirty

years, economists seem no closer to agreement than they were at the

beginning on whether the acceleration principle should be granted a place

among "respectable" economic theories. Professor A.D. Knox though

conceding that Ifthere is an Element of truth i n the acceleration principle"

goe s on to add that "it i5 an Element that is so heavily overlaid by

other factors that the aeceleration principle by itself 15 inadequate as

a theory of investment". l For the seminar on current researeh on

business cycles Professor Haberler wrote, "to refute the acceleration

principle in its simplest forro by means of the Econometrie apparatus ls

like constructine an atom bomb for the purpose of killing a roouse. which

if not still bom has been killed so long ago that its body is by now in

an advanced stage of decoli1pOsition.lf 2

Despite sorne very severe criticisms of the principle, it has

l Knox. A.D., If The Acceleration Principle and the Theory of Investment:
A Surveyll, Economica. New Series, Vol. XIX, No. 75. August 1952, p. 296.

2 Haberler, Gottfried. "S emi na r : Current Research In Buain e aa Cycles",
Ameriean ~conomic Review, Papers and Proceedings, Vol. XXXIX, No. },
May 1949, p. 84.



never been without defenders anxious to protect its good name. R.M.

Goodwin warns that to drop the acceleration principle "would surely be

mistaken aince it is merely the statement of a simple consequence of

the one omnipresent. incontestable dynamic fact in economics __ the

necessity to have both stocks and nows of goods".3 R.F. Harrod

speaking of the principle states thatl~ts simplicity. ineluctability

and independence of aIl special theories as to the workings of the

4
cyclical process demand for i t pride of place".

Since the subject is controversial. the reader would be quite

justified in wanting to know at the outset what side the writer is on.

1. of course, claim strict neutrality. but recognize that l am probably

"neutral" on the side of the acceleration principle. because in the

course of this research l have come to believe that despite misadventure

in which i t was "wrongly u sed" or in which i ts underlying principles were

"violated". there are still both life and virtue in our principal.

Organization of the the sis

The thesis is divided into seven chapters. We shall concern

ourselves in the present chapter with the concept of the acceleration

principle. Chapters II and III will carry our study of the principle a

little further as we consider the development and origin of the idea. In

Chapter IV we shall consider limitations -- conditions under which the

principle may not be expected to apply. Chapter V considers the probable

operation of the acceleration principle over the cycle. and Chapter VI

J Goodwin, R.M., "The Nonlinear Accelerator and the Persistence of Business
Cycles". Econometrica. Vol. 19. No. 1. January 1951. p. J.

4 Rarrod, R.F., The Trade Cycle. Oxford. Clarendon Press. 1936. pp. 53-54.
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i8 a criticism of the way in which the accelerator has been employed in

the literature -- particularly by those writers who (presumably in an

attempt to make an honest principle out of it) have married it ta the

multiplier . As will be apparent in Chapters IV, V, and VI, l do not

consider sorne of the models which have resulted from the union to be

either too modal or even too legitimate, and hence, in the last chapter,

have suggested a method by which the acceleration principle might be

used to beget useful and legitimate progeny.

Definition

Before defining the acceleration principle it is traditional

ta give a demonstration of its operation, and if for this demonstration

we choose the shoe industry, we shall be in the very~ of tradition.

In the time-honoured manner we shall assume that the equipment of our

shoe industry consists of one hundred machines each with a fixed output

of one hundred shoes a year. The machines may be thought of as the sole

producer of the shoes, but if we must worry about cooperating factors, we

shall assume them ta be in perfectly elastic supply. The life of each

machine is ten years, and in order to maintain production at ten thousand

shoes per year, ten machines must be replaced annually. Under these

assumptions a ten per cent increase in the number of shoes will require

a ten per cent increase in the number of shoe machines, and, therefore,

in the year in which output is to be increased by ten per cent, twenty

new machines must be purchased ten for replacement and ten to enable

the pr oduct i on of one thousand additional shoes. A ten per cent increase

in output of consumption goods has led to a hundred per cent increase in

the output of investment goods. If, in the next year, the shoe output is

to be increased from eleven thousand to, say, eleven thousand five



hundred, the output of shoe machines in the second year must be ten for

replacement (or eleven if one of the ten new machines is to be replaced)

and five to permit the output of five hundred additional shoes. The

significant thing to note is that although consumption increased in the

second year from eleven thousand to eleven thousand five hundred shoes,

investment in shoe machines actually decreased from twenty ta fifteen

(or at most, sixteen) . Investment is seen to depend not on the rate of

consumption, as is supposed by most theories of derived demand, but on

the change of the rate of consumption.

Pausing to do the right thing by the shoe industry has demon-

strated that investment is a function of the rate of change of output.

In the words of J . ~f. Clark, Il If demand be treated as a rate of speed at

which goods are taken off the market ••• new construction depends upon

acceleration ll • 5 This defini tion seems qui te st raight-forward , and i t

might be supposed that we have succeeded in defining and explaining the

concept of the acceleration principle precisely. Unfortunately, we have

net. The principle comes in so many editions and versions, aIl roughly

compatible with the above example, that acceleration principle sheuld

probably be changed to acceleration principle~. Flrst, there are a

number of variables which can be employed, and second, there are a number

of mathematical forms which can be used to express the acceleration

relationship.

The variables of the acceleration prlnci-ele

The independent variable normally employed in the majority of

recent statements of the acceleration principle is output. Output iB

5 Clark, J.M., "Business Acceleration and the Law of Demand: A Technical
Factor in Economie Cycles", The Journal of Political Economy, Vol. XXV,
No. 3, March 1917, p. 220.
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normally designated by the symbol Y, and may apply to the output of

consumption and/or investment goods. Investment, the usual dependent

variable, is said to depend on the behaviour of output. In the earlier

literature conSŒmption was usually the independent variable. However,

in a micro-economic model it should not, strictly speaking, be a question

of output or consumption; the accelerator should relate one stage of

production to the immediately preceding stage regardless of whether the

successive stages involve consumption or investment goods. The production

of shoes should be related to the production of shoe manufacturing

equipment, in which case we might write that investment is a function of

consumption. The production of pig iron should be related to the

production of blast furnaces, and in this case, to be consistent, we

should probably write that investment is some function of investment!

Obviously an increase in output of any good, whether for consumption or

investment, will require prior investment, and therefore in a macro-

economic model, it is quite in order to use aggregate output as the

independent variable. However, it must not be thought that in a macro_

economic model it i5 wrong to relate investment to aggregate consumption;

the eventual test of the wisdom of any investment will be provided by

the consumption markets, and the logic of a model may require that this

be shown by relating investment to consumption. 6

Our choice of independent variables is not limited to

consumption or output; both profits and priees have been suggested

either as unique determining factors or at least as co-determinants of

6 Or it may be the purpose of the model to explain the greater fluctuation
of investment relative to consumption, in which case it is only logical
to choose investment and consumption as dependent wld independent variables.
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investment. On the side of the independent variable, then, we seem to

have the ehoiee of using output, consumption, priees or profits __ or

any other variable whieh is likely to apply. On the side of the depen_

dent variable, we may choose investment or capital. This does not,

however, exhaust our range of choice, for sorne of these variables may be

expressed first, in money or real terms, second, in terms of actual,

anticipated, planned, or desired amounts, and third, in either aggregate

or micro-economie terms.

Faced with the choice of working with money or real values,

practically all writers on the acceleration principle have chosen to

work in real terms. 7 This is not surprising; after aIl, the acceleration

principle purports to express a technical relationship -- the relation_

ship between the quantity of a product and the amount of equipment needed

to produce it. If product and/or equipment are expressed in money terms,

the relationahip is bound to become much more tenuous.

There is less agreement on whether the variables should have

actual, anticipated, planned, or desired, values. Any one model may,

and likely will, employ more than one kind of value; the independent

variable might be assigned anticipated values while the values of the

dependent variable could be planned or desired. As far as the dependent

variable (investment, say) is concerned, planned values are generally

the rule, although the assumption ls frequently explicitly or implicitly

made that investment plans are al.ways carried out. Wi th regard to the

independent variable, the main debate concerns the use of actual or

anticipated values.

7 The one notable exception is discussed in Chapter VI, p. " ' .
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As will become apparent, actual or realized values are favoured

in the following chapters. The defence of this position will be left

until we consider the relationship between the acceleration principle

and expectations. 8 For the moment we shall simply note that unless it

is otherwise stated, we shall always use realized values of output.

The last choice which we are free to make i8 between a macro

and a micro model i.e. between the use of aggregate and plant values for

the variables. The logic of the acceleration principle is most clearly

seen when analyzing the investment of a single firm as, for example, the

determination of investment in blast furnaces by the output of iron. As

we shall see in Chapter IV, there are limitations applicable to the

macro accelerator which are not apparent in the analysis of the investment

of a firm, but when these limitations are properly taken into account

there is certainly nothing illogical about the use of aggregative terms,

and the choice between a micro or a macro model will depend upon the

purpose of the investigation.

As can be seen, there is a considerable range of choice of

variables by which the relationship which we know as the acceleration

principle can be expressed. However, in this thesis our independent

variable will normally be assumed to have realized values of real

output, and our dependent variable will have planned values of real

investment.

From the consideration of the variables, we now turn our

attention to the various forms which the acceleration principle may take.

The forms of the acceleration princi~le

The mathematical expression of the acceleration principle

8 Infra, p.13.
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which we shall consider first is a differential equatlon of the type

dl/dt =f(d2Y/dt2). l is investment, y is output, and t is time. This

relationship is sometimes written as l =f(dy/dt), it being understood

that l and y are rates. It is on such an expression, presumably, that

R. F. Harrod might base his argument that the term llacceleration" ia

inappropriate. He holds that the rate of flow ls dealt with in statlc

theory and, ":By anal ogy , therefore, a steady rate of increase of

demand... should b e regarded as a velocity. Acceleration would be a

rate of change of this." 9 The logic of t-1r . Har rcd t s position depends,

of course, on hi s defini tion of Il static tl • I should think, however,

tbat pedagogically speaking it would be as weIl ta state time explicitly.

students should be encouraged to think of investment (as well as

demand, supply and output) as a~ which must oe reported as a

velocity of so much per period. With time stated explicitly, it is

readily apparent how the acceleration principle received its name, for

it is analogous to the acceleration of an object through space. The

position of an object will be given by its distance (length) from a

reference point. Velocity is distance per unit of time; acceleration

will be the second differential of distance with respect to time.

Dimensionally, acceleration in space i5 measured by, say, feet per

second per second. Acceleration in economics should be measured

dimensionally by dollars or physical units of output pa r period per

period.

The differential equation in this forro makes no provision

for a lag between output and investment; this means that investment ls

9 Harrod, R.F., "àn Essay in Dynamic Theory", Economie Journal, Vol. 1.J'9,
March 1939, p. 14.
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determined by the present rate of change of output. As it stands such

a relationship may oe quite unrealistic. but a lag can be introduced

by adding another term to the original equation. The acceleration

principle is only rarely cast in terms of a differential equation.

sinee most writers seem to prefer to express the relationship as a

difference equation, and to this we now turne

2. The most popular way of expressing the acceleration principle

is by means of the difÎerence equation. The acceleration principle as

a difference equation could oe written I t =b(Y t _1 - Yt-2) where b is

the acceleration coefficient. and Yt_l and Yt-2 refer to outputs of

past periods. The expression (Yt- l - Yt-2) is sometimes written as

~Yt-l and, using either expression, the equation tells us that invest

ment in period t, I t• is a (linear) function of a past increment of

output. AYt_l•

A second variant of this forro of the acceleration principle

is obtained by multiplying through by b to obtain the equation

I t =bYt_ l - bYt_2' Since the acceleration coefficient. b. ia likely

to have a value very close to the capital-to_output ratio. l O bYt_ l

and bYt _2 may be considered as the amounts of capital existing at

times t-l and t-2. The equation could therefore be written

I t =Kt_l - Kt_2. This formulation of the principle states that

businessmen undertake investment in period t which tends to duplicate

the realized, and (because there is assumed to be no excess capacityll)

justified. increase in capital which took place between periods t-2

10 Infra. p. ifS.

Il Infra. p.S'?
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and t-l.

When the acceleration principle is cast in this investment_

capital forro, a desired value for capital is sometirnes used. Invest_

ment might be said to equal the difference between the desired amount

of capital (presurnably at the end of period t) and the arnount of

capital existing at the beginning of the period. This statement makes

the acceleration principle applicable to nearly aIl investment, and

while seeming to explain everything. it really explains nothing.

This forro of the acceleration principle is little more than a way of

rephrasing a question. If our problem is to determine the amount of

investment in period t, we are no further ahead if we say that I t will

equal the difference between actual and planned capital. Such a

statement might serve as a definition of planned investment, I t, but

it i8 not going to help determine its value.

3. The preceding forms of the acceleration principle have in

all cases presented it as a theory of investment. The form which we

shall now consider expresses the principle as a theory of capital.

This form may be stated K = f(Y) or K =bY, where K is capital, Y is

output and b ls the acceleration coefficient. One normally thinks of

output as a result or function of capital, and it may seem surprising

that K should be expressed as a function of Y. The acceleration

relationship, however, holds that businessmen regulate the amount of

capital according to the behaviour of output. K, therefore, is made

to depend on Y. This form of the acceleration principle ia sometimes

cited as the most fundamental -- the forro which in some sense represents

the technical relationship on which the principle is based. Actually

it represents the saroe idea as is expressed by other forms of the
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principle. This can be shown as follows. If K =bey) then, ~nth the

appropriate assumptions, ~K will equal b~Y. ~K is of course just

another symbol for investment; ÀY can be written as (Yt_l - Yt_2) and

we are right back ta the second forro of the acceleration principle.

There is in fact no significant difference among any of the mathematical

expressions which may be used to state the acceleration principle, and

one form may be readily converted into any other.

4. To complete our discussion of its roathematical forros, we

might make a case for employing the term acceleration principle to

describe any relationship -- economic or otherwise -- which can be

expressed in the general fonn dy/dt = f(d2x/dt2) where x and y are any

variables, and t is time. Thus when Cassel used marginal analysis to

determine the appropriate length of family prayer, he might just as

well have used the acceleration principle. The term dy/dt might be

considered as the rate of investment in spiritual capital while x

roight represent sin. The second different ial of x with respect to

time is the rate of change of sin. SUch a relationship is not improbable;

after all we quickly become accustomed to our current vices, and any

particular rate of sin cao be "explained" by such comforting maxims as

"none of us is perfect". It is the rate at which new sins are being

introduced which causes concern and which clearly calls for increased

investment in spiritual capital. Similarly a hypochondriac might

equate his investment in doctorsl bills not to his rate of suffering

or the number of complaints (after aIl none of us iB perfect), but

to the rate at which new complaints are cropping up.

Direction of the causal relationship and excess capacity

When the third forro of the acceleration principle was
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considered, we stressed that K depended on Y and not the other w~

round. This emphasis is important and applies equally to all forma

of the principle. The acceleration principle insista on the direction

of the causal relationship; Y changes and then K or l changes __

output determines the behaviour of investment.

The direction of the causal relationship sug gests that

changes of output must preced.e changes of investment. The problem

of how output can increase wïthout a prior increase of capital is

solved by (a) postulating a normal reserve capacity but not excess

capacity, since the acceleration principle cannot be used to explain

investment if there is excess capacity, or by (b) assuming the

existence of a stoCk of fini shed goods which can satisfy increased

demand until the stock of fixed capital can be increased.

Since the operation of the acceleration principle depends

on the absence of excess capacity, the principle can be no more exact

than the latter concept, so we must pause long enough to make clear

what we mean by this term. It is assumed (and this is a reasonably

realistic assumption) that every businessman, having considered

depreciation and other costs, will have in mind a specifie output

whi ch he considers to be the "rated capac t ty" of his plant. If output

falls below this mark, the entrepreneur is likely to regard his plant

as having Il excess capact ty" -- the difference between actual output

and the output at rated capacity. Although rated capacity is likely

to be less than maximum physical capacity, the implication is that

to produce beyond this point isin sorne sense inconvenient, and while

output may exceed it for short periode, continued production beyond

this level would soon induce additional investment. Rated capacity
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may coincide with the lowest point of the

average total cost curve, particularly

if the curve rises sharply from its

lowest point. 12 Excess, rated, and

maximum, capacities are defined graphi

cally on the accompanying diagram. 13

The acceleration principle and expectations
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In order to avoid misunderstanding, it is important that

the role of expectations in the acceleration principle be made quite

explicite The forro of the principle which l ~uld endorse is the

"crude f'orm'", put forward by Professor :B.S. Keirstead, which assumes

that "changes in demand~, post~, changes in investment".14

This statement does not entirely exclude expectntions as we shall

see, but it is in sharp contrast to the form of the principle which

recognizes investment as a function of expected increments of output.

The latter forro is completely general and could apply to virtua11y

all productive (capacity-increasing) investment; even the actions

of a "new man" with a new product and a new process are consistent

with this statement of the principle.

My contention is that this second interpretation is not

useful, except perhaps as a pedagogica1 device, nor is it what we

12 For a similar treatment vide Knox, A.D., QE. cit., pp. 277-278.

1) Rated capacity may be more difficult to identify if the cost
curve has a fIat IlU" shape, al though even as a subjective concept
it should not prove an insurmountab1e obstacle to the observers whom
we propose in Chapter VII to conduct continuing industr,y studies.

14 Keirstead, B. S., An Essa.y in the Theo!:;i of Profits and Income
Distribution, Oxford, Basil Blackwell, 1953, p. 68.
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commonly understand by the aeeeleration prineiple. Few eeonomists

would label the investment of the new man as indueed, and yet,

aceording to the general statement of the prineiple, it 18 Just that;

the new man invests beeause he expects output to increase from its

initial zero level.

In the erude form of the principle the position of

expectations can be expressed as follows: investment is a function

of expectations; expectations are a function of past increments of

output. Investment still rests on antieipated increments of output,

but the expectations which determine the anticipated increments are

based in such a simple and direct way on experienced increments truat

we can skip the expectations stage and relate investment directly to

experienced output. This more rigorous form of the principle

undoubtedly limits its applicability; but where it is applicable,

it may at least serve as a practieal and useful tool of analysis.

The acceleration principle i5 not derived demand Q! magnification

In order to sharpen our conception of the aeceleration

principle, it would be useful to touch very briefly on two ideas

which are sometimes confused with the acceleration principle, namely

the principle of derived demand. and magnification.

Professor Somera has stated: I1The acceleration principle

is merely a refinemen t of the principle of derived demandll • 15 It ia

true, of course. that the acceleration principle could be classed as

a derived theory of demand, but the reverse ia not true; any

15 Somers. H.M., Public Finance and National Income. Philadelphia,
The 3lakiston Co•• 1949. p. 72.
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observation which merely calls attention to the dependence of invest_

ment on consumption does not qualify as a statement of the accelera-

tion principle. There is an extensive literature on derived demand

and on underconsumption, which stresses repeatedly the dependence of

investment on consumption. Sorne works hint at an acceleration

relationship; sorne make statements which are consistent with the

operation of the acceleration principle; but the conscious distinc-

tion between the usual principle of derived dernand, which states

nothing more than that dl/dt = f(dC/dt), and the acceleration

principle, which states that dl/dt = f(d2C/dt2), does not seem to

have been clearly made until J.M. Clark's 1917 article. 16 Since the

derived demand relationship has been frequently suggested as a theory

of investment,17 it would se em ta be advisable to maintain a firm

distinction between the principle of derived demand and the princip1e

of acceleration.

Another issue which sometimes confuses the concept of the

acce1eration principle is the so_called magnification which the

principle is alleged to involve. The idea that the acce1eration

principle accounts for the relative and abso1ute fluctuations in

con sumpt i on vis-à-vis the corresponding fluctuations in investment

p1ays a large part in the 1iterature of the principle. An acce1eration

mode1 might be used to demonstrate how fluctuation s in investment

16 Clark, J.H., .2:12. ill .

17 For examp1e, Alexander, S.S., "The Acce1erator as a Generator of
Steady Growth", Quarter1y Journal of Economics, Vol. LXIII, No. 2, p. 186.
Lerner, Abba P., liA Contribution to the Theory of the Trade Cycle",
Econometrica, Vol. 19, No. 4, October 1951, p. 473.
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trades could be greater than corresponding fluctuations in consumption

trades. but on the other band. there are other possible explanations

of this phenomenon. and there are cases in which the acceleration

principle applies which do not involve magnification. We shall

consider this matter in greater detail in the following chapter; for

the present it should be noted that the acceleration principle

involves more than the dependence of investment on consumption (or

output). and it involves more than the greater relative fluctuation

of investment as opposed to consumption.

The real meaning of the acceleration principle

Let us leave the problem of what the acceleration principle

is not. and examine the more positive question of what the principle

is in terms of the real world -- in terms of entrepreneurial experience.

After aIl, expressing a principle mathematically may give it precision.

but mathematical precision is not sufficient; we must alse be sure

that we are being precise about the real world. Professer Albert

Einstein is reported te have said about his new unified field theory.

IlThe theory â s mathematically correct but l have not been able to

find out if there are any physical trnths in i t ll •
18 In orde r for our

mathematical expressions of the acceleration principle te be cen-

v Lnc Ing , we must be able to find "physical t rutn s" in them; we must

be able te show tbat the equations are meaningful in terme of human

behav Lour ,

The statements of the acce1eration principle have indicated

that it Ls a theory of investment. but "theory of investment" t s

18 ~ Gazette (Montreal), Wednesday. March 18. 1953.
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capable of at least two interpretations. First of all, it might

be argued that the acceleration principle is descriptive of the

process or method by which businessmen arrive at their investment

decisions. Entrepreneurs, according to this first interpretation,

actually apply sorne coefficient to a realized or anticipated set

of outputs and arrive at the appropriate amount of investment.

This interpretation of the acceleration principle could be further

subdivided. On the one hand , it might be argued that al though the

principle describes the process, the actual operation is completely

subjective, and, for any of the following reasons, impossible for an

outsider to duplicate: (a) it might be that the entrepreneur does

not put objective, measurable outputs into the equation -_ they may

be anticipated, or in sorne sense ideal, outputs (i.e. the outputs

which he thinks could have been sold if certain "unusual,'' factors

had not interfered)j (b) the entrepreneur may use actual outputs but

employa subjective acceleration coefficient,which may be a function

of his digestion, his desire for prestige in his lodge, and his views

on the modern generation; (c) the investment arrived at by the

businessman using the process of the acceleration investment Equation

may not be actual or planned investment but merely the investment

"which i t would be nice to have". On the other hand , it might be

argued that the acceleration principle not only describes the

process which the entrepreneur uses but do es so in su ch a way that

an outsider might duplicate both the method and the results of

entrepreneurial planning. This will mean, by and large, that the

variables used in the Equation must be objective -- output figures

would have to be ~ post _- and the coefficient must be based on
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technical requirements rather than on entrepreneurial whim. So much

for the first interpretation which ho1ds that the acceleration

principle describes the investment process. The second interpretation

might point out that although the process of investment planning is

quite different from that supposed above, or that it is unknowable,

nevertheless, entrepreneurial decisions can be predicted by using

the acceleration principle.

To maintain that the acceleration principle can de scribe

the investment process is not to suggest that the entrepreneur

writes down a difference equation such as It =b(Yt-l - Yt-Z) and

then looks about to find values for the unknowns. However, he may

use a process which is very nearly the sarne thing. A few years aga

l had occasion to estimate the amount of investment in electrical

generating capacity that would be required in a given area for the

following five years. The method used to accomplish this task was ta

plot on a graph the output of the last ten to fifteen years, determine

the trend, and extrapolate to find the expected output in five years.

Data was collected on the existing capacity, which happened te be

quite fully utilized, and by multiplying the real capital-ta-output

ratio by the expected increase in sales, an estimate was arrived at

of the investmellt that would be required over the next five years.

The interesting thing about this procedure (apart from its lack of

sophistication) was that both the method followed and the results

obtained eoincided almost exactly with those of the electrical

generating company supplying the area. Moreover the investment plans

were actually being put into effect at the rate indicated by this

rather erude procedure.
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In this case the acceleration coefficient (the capital_

to_output ratio) was applied to the increase .in output (Yt+5 - Yt)

where Yt was the current (trend) value of output and Yt +5' the

expected value in five years. This might sound asthough we were

recanting on the unpleasant things said about using anticipated values

for the variables; however, since Yt +5 is a simple extrapolative

value, (Yt - Yt-5
) , which is·the .difference between the realized

trend values of output at year t and year t-5, might just as easily

have been used. The full investment equation would read

I t =b(Yt - Yt-5) where Yt and Yt-5 are trend values of output as

determined graphically.

With the electrical generating company, we found not only

that the acceleration principle worked weIl quantitatively, but also

that it was fairly easy to relate the mathematical statement to the

real investment_deciding process. In other industries we might find

quite a different real phenomenon behind the determination of induced

investment. If a company which is without a tradition of growth

experiences an increase in output, the entrepreneur will find -- or

be told by hi e engineers __ that production is becoming "uncomf'or tabLe" ;

costs may be up, inventory, down, or the union may be complaining

about overtime. The officiaIs in

charge of production costs will

report, in terms of a cost diagram,

that at the existing output, OM,

costs are OB, whereas with some

investment, costs might be reduced to OC. The entrepreneur will

probably find reports on his desk from his plant managers suggesting
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additional equipment or building-extensions, and investment will be

undertaken without any particular attention being paid to past

increments of output.

The two cases may be distinguished by the attitude of the

entrepreneur towards growth, which itself will be determined by past

events. In an industry with a long history of orderly development,

the investment process will probably be rather similar to that of the

electric company. If, on the other hand, the entrepreneur considers

that he is presiding over a static business in which growth is an

exceptional and unpredictable thing, the induced investment is likely

to be quite ad hoc. The acceleration principle may still apply as

a predictive device, but it will be much more difficult te relate the

actual investment process to the mathematical expression, and the

mathematical expression operated as a predictive device by an outsider

will probably be much less accurate. There are undoubtedly other

investment-determining processes which may be covered by one of the

mathematical expressions of the acceleration principle, and there

are many investment processes to which the principle will not apply

at all, for it i 8 not a general theory of investment and it cannot

hope to explain either the amount, or the process, of investment in

aIl cases.

Persl~ctive

Perspective is to be the major concern of Chapter VII, but

before getting tao far along we might discuss briefly the applicability

of the acceleration principle. The acceleration principle, as has already

been suggested, can be cast in a rigorous, or in a fairly general, form.
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In its rigorous form it is of limited applicability; at best it

could be expected to apply ta only a few firms all of the time. to

sorne firms sorne of the time and to some firms none of the time. On

the other hand the acceleration principle may be expressed in a way

which will make i t almost universally applicable. We may, for

example. say that investment i5 a function of present and future

output whether future output is extrapolative or not. This expres_

sion will be generally true of any investment decision to increase

capaci ty, even for a new firm produc ing a new product. The trouble

with this broad expression i5 that the acceleration principle stops

being a predictive device and becomes merely a way of stating a

problem.

There i5 no shortage of general "explanations" of invest

ment. We may be told that investment is a function of the marginal

efficiency of capital and the rate of interest, but when we look into

the matter more deeply we find that the marginal efficiency of

capital depends on technological advance. discovery of new resources,

population growth, political situation et cetera. Or we may be

told that investment is a function of the natural and market rates of

interest; and then we find that the natural rate of interest depends

on technological advance, discovery of new resources, population

growth, political situation et cetera. Since any theory of investment

is left open to criticism. or even ridicule, if any of these factors

are ignored, some authors have adopted a generalized form of the

relationship and have made either the acceleration coefficient or

the expected increase in output a function of everything from techno

logical advance to the weather. Of course total investment i s
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obviously a function of all these factors, and if we are to crowd

aIl investment'decisions under the wings of one theory, we must be

sure that no relevant consideration is left out. If we insist on

a broad. alI-inclusive theory of investment, we might just as weIl

ignore the mathematical expression. say from the very beginning that

investment iB a function of technological advance et cetera, and

leave it at that. If we try ta mwce the acceleration principle a

complete theory of investment we must eonsider aIl factors and, in

effect, make i t look very much like every other general theo ry of

investment, and make it just about as useful. However, if there i8

a component oÎ investment Îor which the acceleration prineiple in

its more rigorous fo rm works with a reasonable degree of aceuracy ,

it would seem ta be more useÎul to retain the prineiple in its

rigorous form. and apply it to only a limited number of firms. In

line with this argument. the acceleration prineiple discussed in the

pages following, unless it is employed in an abstract model, is a

partial theory of investmen t ,

This chapter has been concerned with the most fundamental

concepts of the acceleration principle __ the definition, the

variables, the mathematical forms of the principle and the relation

between the mathenatical expressions and the "physi.ca.l truths" in

the real world. In the next chapter we shall continue ...ri th funda

mentaIs as we consider the origin of the principle.
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THE ORIGIN OF THE ACCELERATION PRINCIPLE

The names of four men are associated with the origination

of the acceleration principle: T.N. Carver, C.F. Bickerdike, A.

Aftalion, and J.M. Clark. Our task in this chapter will be to

assess the contribution of these men sa that we may judge the extent

to which they are genuinely originators or merely precursors of the

principle.

T.N. Carver

The first statement of the principle in English is attri

buted to an article written by T.N. Carver in 1903.1 A careful

examination of this ingenious and suggestive article, however, reveals

no trace of the acceleration principle. In the best tradition, the

article begins with an account of investment in the shoe industry. A

plant is assumed ta be able to produce one million pairs of shoes at

an average cost of $2.00. If the shoes cannot be sold for more than

this priee, the plant will be worthless; but if they can be sold for

$2.25, say, earnings will be $25,000 which, capitalized at five per

cent, w:>uld impute a value to the plant of $125,000 (sic). If the

price of shoes increased to $2.50 (and if the increase was believed

to be permanent), the value of the plant would double. llThus an

increase of only one_ninth in the value of the product would double

the value of the plant. 1l 2 Generalizing this finding, Professor Carver

l Carver, T.N., liA SUggestion for a Theory of Industrial Depre as tons",
Qgarterly Journal of Economies, Vol. XVII, No. 3, May 1903, pp. 497-500.

2 Ibid., p. 498.
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concluded that lia slif,ht fluctuation in the value of the product

tends to produce a violent fluctuation in the value of the establish_

ment producing it".:3

This generalization laid the basis for a theory of the

trade cycle. The initial push required to start the process is a

slight rise in the value of conaumption goods, arise which auto_

matically increases the value of investment goods and whieh leads to

a higher level of investment. Moreover, the shift of resources from

consumption to investment trades tends to increase further the value

of consumer goods and therefore increases still more the value of

investment goods. There is no check to this proeess until the new

investment begins to flood the market with more articles for consump

tion. This increased supply will result in a fall in priee of consump

tion goods and, as a direct result, a fall in the price of investment

goods. The argument of the article can be summarized in three

relationships: investment is a function of the value of investment

goods; the value of investment goods ls a function of the price of

consumption goods; the priee of consumption goods is a funetion of

past investment. From the first two relationships it would be possible

to derive an "acceleration principle" -- lnvestment, I, could be a

funetion of the rate of change in the price of consumption goods;

I t = f(P t_l - Pt_ n) where Pt-l and Pt-n are past levels of prices and

I t ls the investment undertaken at time t. This relationship would

show that investment is a function of the rate of change of priee and

that there would result a fall of investment whenever the rate of

:3 Ibid., p. 498.
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inerease of priees slackened. However. Professor Carver did not make

such an assumption; in fact he assumed that the decline in investment

would not come until the priees of consumption goods aetually declined.

In other words I t =f(P t ) or. more likely. I t =f(Pt_n). Investment

would continue to increase so long as the priees of consumption goods

continued to increase.

One must conclude that al though Professor Carver stressed

the dependence of investment on consumption. and altho'~h he had an

explanation of magnification, or the reason why fluctuations in

investment should be more violent than fluctuations in consumption.

the relationship which he described was not the relationship of the

acceleration principle.

C. F. Bickerdike

The next writer who is alleged to be an originator of the

acceleration principle is C.F. ~ickerdike who published an article in

1914 entitled liA Non_Monetary Cause of Fluctuations in Employment ll •
4

In this article the author ia interested in the violent fluctuations

in the investment trades. and asks whether the competitive nature of

the market makes any difference to the degree of fluctuation. In

the course of showing that competition has the effect of increasing

fluctuations in employment. Mr. Bickerdike published a table on the

basis of which sorne might claim that he 1a a discoveror of the accelera-

tion principle. The table is reproduced below.

4 Bickerdike. C.F•• liA Non-Monetary Cause of Fluctuations in
Employment". Economie Journal. Vol. XXIV, September 1914, pp. 357-370.
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Expected, actual demand for total tonnage and yearly

investment in tonnage in 000'5 of tons'

1900 1901 1902 190) 1904 190,
expected
demand 20,000 20,500 21,000 21,500 22,000 22,,00

actual
demand 20,000 20,400 20,600 21,000 22,000 22,,00

new and
replacement 1,400 l,20O 1,,00 2,000 1,,00
demand (sic)

The first row shows expected demand for capacity on the basis of a two

and one-half per cent annual increase; the second row shows actual

demand. It is assuroed that a ship lasts twenty years sa that each

year one million tons of new capacity are required for replacement.

It can be seen from these figures that when the rate of increase of

demand for capacity (shipping services) increases at a decreasing rate

(as it does between 1901 and 1902 and again between 190h and 1905),

there will be an absolute fall in the rate of investment required.

But Bickerdike does not call attention to these facts and appears to

be interested solely in the proposition that minor fluctuations in the

demand for the services of durable goods lead to proportionately

larger fluctuations in the demand for the durable goods themselves . If

Eickerdike noted that an absolute increase in consumption could be

accompanied by a decreasing rate of investment, he kept his own counsel

on the matter. The idea that investment can decrease while consumption

15 increasing is such a novel one that it would be remarkable if

Bickerdike noted the full acceleration relationship and yet failed to

calI attention to it. The only thing in the table ta whiCh the

, Ibid., pp. 359 - 360 .
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readerls attention is called is the greater fluctuation in investment

as opposed to capacity (which is taken to be identical with the

demand for produc tive services).

In Bickerdike's example, output is 5 0 defined (he defines

it as a tonnage year) that numerically, but not dimensionally,

capital equals output. This relationship could be written K = bY

where K is capital, Y is output and b is the acceleration coefficient

which, in this case, is equal to one. Alternatively the relationship

could be expressed by the form I t =b(Yt - Yt-l) + i/20 x 20,000,

the first term on the right hand side representing the demand for

new investment. and the second, the demand for replacement investment.

1nvestment for the year 1901 is calculated by the Equation

11901 = 1(20,400 _ 20,000) + 1,000 =1,400.

While it i5 possible thus to derive a full acceleration

relationship from the table, it i8 difficult to see how far we should

go in crediting the author wi th the discovery of that principle. To

draw an analogy , Lf an early physicist observed that when two children

were balanced on a teeter_totter the process of teetering always sent

the lighter child through a greater distance (which, in a sense, is

magnification) could we, on this basis, credit the observer with the

discovery of the principle of the first-class lever?

A. Aftalion

The next author, A. Aftalion, whose contribution we must

assess, poses a similar problem. The works which are alleged ta deal

with the acceleration principle include a series of articles6 appearing

6 Aftalion, A., "La Réalité des surproductions générale Sil , Revue
dléconomie politique, 1909, pp. 81-117, 201-229, 241-259.
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in the Revue d'Economie Politigue in 1909 and his book Les Crises

Périodiques De Surnroduction. 7 The most relevant passage from one of

the early articles ia reproduced as an appendix at the end of this

chapter. Like Bickerdike and Carver. Aftalion seems to be primarily

interested in magnification. and while What he says is quite consis

tent with an acceleration principle, he certainly gives no clear

indication that he noted the full acceleration relationship.

In both the Revue articles and the book. Aftalion stresses

at considerable length the fact that the demand for investment goods

is a derived demand. and he also shows how the value of consumption

goods affects the output and priee of investment goods. 8 His argument

is very much like that of Carver whose contribution Aftalion recog

nizes in a footnote. However, Aftalion does go further than Carver

and givea a mathematical exemple which. while difficult to follow.

could be construed as being consistent with the acceleration principle.

Aftalion assumes that investment output is equal ta ten per cent of

consumption. If consumption increases by ten per cent (and here there

must be sorne implicit assumptions about the size of the depreciation

coefficient and the capital_to_output ratio) Aftalion assumes that a

like amount of capital would be required so that a ten per cent

increase in consumption would require a hundred per cent increase in

the output of capital goods.

As with Bickerdike, the place of Aftalion in the literature

in this connection is difficult to assess. l certainly could nat agree

7 Aftalion. A•• ~ Crises périodiques De Surproduction. Paris. 1913.

8 For exemple, ibid.• p. 357 ff.
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with Professor Hansen9 that the mathematical example to be found in

the appendix to this chapter constitutes the first precise statement

of the acceleration principle. Aftalion has called attention to the

fact that the lighter child travels furthest on the teeter_totter,

but does this observation constitute a statement of the principle of

leverage? In any event, this much seems clear; without in any way

belittling the work and originality of these men, one may say that

their contributions do not detract from the originality of J.M. Clark.

There is a very big step between the work of Aftalion and Eickerdike

on the one hand, and J.M. Clark on the other.

J.H. Clark

The first clear statement of the acceleration principle

came with the publication in 1919 of J.M. Clark's famous article

"Business Acceleration and the Law of Demand"lO. In this article it

is made explicit that "The demand for maintenance and replacement of

existing capital varies with the amount of the demand for finished

products, while the demand for new construction or enlargement of

stocks depends upon whether or not the sales of the fini shed product

are growing".ll At this point cornes the farnous footnote which

christened the accelerator. Il If demand be treated as a rate of

9 Hansen, A.H., Business Cycles and National Incorne, New York,
W.W. Norton and Co., 1951, p. 493.

10 Clark, J.M. t "Business Acceleration and the Law of Demand: A
Technical Factor in Economie Cycles", The Journal of Political
Economy, Vol. 25, No. 3, March 1917, pp. 217-235.

11 Ibid., p. 220.
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speed at which goods are taken off the market, maintenance varies

roughly wi th the speed, out~ construction depends upon the

acceleration. ,,12 Clark also calls attention to the fact that IIIn

order to oring aoout an aosolute shrinkage in the demand for the

intermediate product, aIl that may oe needed is that the final demand

should slacken i ts rate of growth.,,13 Here, clearly, investment is

a function of the rate of change of output, dl/dt = f d2Y/dt2, and

the relationship of the acceleration principle has oeen explicitly

recognized.

12 Ioid., p. 220n. Italics added.

13 Ibid., pp. 222-223.
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APPENDIX TG CHAPTER II

EXCERPT FRm'! A. AFTALION

"LA REALITY DES SURPRODUCTIONS GENERALES,,14

... I!C'est du produit final que les capitaux tirent toute leur valeur.

Le besoin premier, le besoin direct, est celui des biens de con

sommation. Le besoin des capitaux est un besoin dérivé, un besoin

indirect, soumis aux répercussions du précédent.

Les variations de l'intensité des besoins qui déterminent

les phases alternées des cycles périodiques ne peuvent donc être que

des variations relatives aux biens de consomrration. Mais les

mouvements qui ont leur point de depart dans les biens de consommation

gagnent aussi les capitaux. C'est même en ce qui concerne les

capitaux, en ce qui concerne en particulier le matériel, l'outillage,

qu'ils prennent le plus d'intensité et qu'ils sont le plus apparents.

-- Plus d'intensité d'abord. Un excès ou un déficit assez

faible d'objets de consommation entraînant des fluctuations modérées

de leur valeur amènera un accroissement plus que proportionnel du

besoin et de la valeur des instruments de production. Le montant

de la fabrication annuelle d'instruments de production, en vue de

remplacer le matériel hors d'usage et d'augmenter progressivement

l'importance de l'outillage existant, n'égale en effet qu'une portion

assez faible du matériel actuellement employé à la production des

objets de consommation. Si nous supposons que la proportion est du

dixième, et si dans une année donnée la fabrication des objets de

consommation devait s'accroître d'un dixième, la production relative

14 Loc. cit., pp. 209-210.
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au matériel devrait cette année_là doubler: puisqu'à une production

normale et annuelle d'un dixième devrait s'ajouter une production

supplémentaire égale encore à un dixiéme. Une légère extension des

industries de consommation exigera une extension beaucoup plus

considérable des industries productrices du matériel.

Un exemple d'ailleurs entièrement hypothétique montrera

comment les choses pourront se passer aux époques de prospérité et

de dépression. A une industrie d'objets de consommation utilisant

100.000 métiers devrait, je suppose, correspondre une fabrication

annuelle moyenne de 10.000 métiers. Mais, comme conséquence d'un

déficit de 10 p. 100 des objets de consommation, entraînant le besoin

de 10.000 métiers supplémentaires, on constate que, pendant les

cinq années de la prosperité, à la production normale par les

industries de capitaux de 50.000 métiers, s'ajoutent un contingent

de 10.000 métiers rendu nécessaire par le déficit d'objets de

consommation, et un second contingent de 10. 000 métiers constituant

la surcapitalisation de la prospérite. La production est de 70.000

métiers ou de 14.000 annuellement . Dans les cinq années de la

depression, par suite d'un excès de 10 p. 100 des objets de consom_

mation, la production, au lieu d'être de 50.000 métiers, se voit

diminuée de 10.000 métiers à cause de cet excès d10bjets de consom

mation, impliquant un excès égal de capitaux et de 10.000 autres

métiers par suite de la sous-capitalisation de la dépression. La

production est de )0.000 métiers ou de 6.000 annuellement. Tandis

que la quantité d'objets de consommation produite oscille entre un

déficit et un excès de 10 p. 100, entre 90 au début de l'essor et

110 à la crise, le déficit ou l'excès des 10.000 métiers qui en est
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la conséquence fait bondir la fabrication des instruments de production

de 60 à 140, puis la fait s'effondrer de 140 à 60. Un déficit de la

p. 100 d'objets de consommation fait plus que doubler, fait cro1tre

de plus de 100 pour 100 la production relative au matériel. Un

excès de la p. 100 d'objets de consommation réduit au chômage plus

de la moitié de l'industrie productrice de machines.



CHAPr.ŒR III

SOME FONDAMENTAL PROBLEMS

Three separate problems make up the subject matter of

this section. A consideration of these problems -- magnification,

the coefficient of acceleration, and the Clark-Frisch controversy

on the inevitability of the downturn

concept of the acceleration principle.

Magnifieat ion

will serve to clarify our

Magnification has always oeen closely associated with

the aeceleration principle. In the previous chapter several references

were made to magnification in the works of Carver, Aftalion, and

Bickerdike. In 1919 Professor Clark wro te, "i t [the acceleration

principle ] acts as an intensifier of the disturbances i t transmi ts".1

When H.M. Somers introduced the subject of the accelerator he stated

that "in i ts full gloryll i t was known as the "principle of accelera

tion and magnification of derived demandl1
•
2 Professor Boulding also

throws the emphasis on the magnificat ion aspect of the principle,

for he writes, "The effect of distortions in the age distribution of

goods is accentuated by another principle known as the 'acceleration

pr tnc Lpâ,e", If one conunodi ty, B, is necessary for the production of

another commodity, A, then the fluctuations in the output of A will

be reflected by intensified fluctuations in the production ofB.1l3

l Clark, J.M., "Business Acceleration and the Law of Demand: A
Technical Factor in Economie Cyclesll, The Journal of Political
Econom~, Vol. 25, No. J, March 1917, p. 218.

2 Somers, H.M., Public Finance and National Income, Philadelphia,
The Blakiston Co., 1949, p. 66.

3 Boulding, K.E., Economie Analysis, New York, Harper &Brothers,
1948, p. 385.
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While it might be granted that magnification in some sense

is usually involved in cases in which the acceleration principle is

applicable, it strikes me that the emphasis which this partieular

feature of the principle receives iB surprising. We may have

magnification without the acceleration principle, and we may have the

acceleration principle without having magnification. But before

showing how this can be, we must pause to consider what magnification

is, and what i t is that is being magnified.

It is easy to find an explicit definition of magnification

in physics, but in economics it Beems to be defined only by implication.

In physics, magnification means the real or, more generally, the

apparent enlargement or exaggeration of an object. The possibility

that the phenomenon is apparent or imaginary is usually ruled out in

economiCB Dy the context. In the case of the acceleration principle

the enlargement Ls qui te real and the "object" which i s enlarged ia

normally a change or fluctuation. To complicate the matter still

further, these changes may be expressed in absolute or in relative

terms, and, since there are a number of variables which might be used

to state the acceleration relat ionship , the changes might apply to a

number of different variables.

Let us begin by considering our third form of the linear

acceleration relationship, K =bY. (K is capital, Y is output and

b is the acceleration coefficient.) It is readily apparent that if

b is greater than 1 the absolute change in K must be greater than

the ab~ute change in Y. If b i6 3, and if Y increases by 100, K must

increase by 300. Should b have a value of less tp~ l, the reverse

relationship would hold; the absolute fluctuations in Y would be
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greater than the absolute change in K. Rence if b equalled 1/3,

and if Y again increased by 100, K would increase by only 33 1/3.

If b eq.uals l, the absolute fluctuation in K and Y are the sarne. As

will be seen later on, we are free te alter the value of b by

changing the length of the period, and thus we cau always so choose

our period that the absolute fluctuations of capital are equal to,

less than, or greater than, the fluctuations of output. Obviously,

magnification, in the sense of absolute changes, does not play an

impressive role as far as the two variables in this particular state_

ment of the acceleration principle are concerned. Nor does magnifics

tion loom more important if relative, rather than absolute, fluctuations

are considered. In this particular relationship the relative fluc_

tuations in K and Y are always the sarne regardless of the value of b;

a 10 per cent increase in Y will require a 10 per cent increase in

the value of K.

One is prompted to ask whether it would have altered our

conclusions if, instead of our third forro of the acceleration principle

which relates output and capital, we had used the second form which

is, let us say, l =b ÂY (1 is investment, and AY, the increment of

output). When it i5 recognized that l is just ~K, it ls not surprising

that our findings with regard to magnificat ion are no different

whether we consider X =bY or 8K =bâY. Again, values of b can be

chosen sa that the absolute fluctuation of investment is equal to,

greater than, or less than, the absolute fluctuation of hY. And

again, the relative fluctuations in l and in AY (note that we are

considering a fluctuation in the increment of output and not in

output itself) will be the s?~e regardless of the value of b.
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Magnifieation, in the sense of either an absolute or a relative

change, 5eems to have little to do with the operation of this form

of the acceleration prineiple. And this conclusion is qui te general.

So long as we consider only the terms which the acceleration .pr i n

ciple relates, magnification seems to be completely unimportant.

This being granted, how is it that so mueh emphasis has

been directed towards magnification in articles which supposed1y

discuss the acceleration principle? One answer, l believe, i5 to

be found in the fact that the changes which have been traditionally

considered are fluctuations in variables or terms which do not appear

in the acceleration relationship. It will be noted that in our

third form of the acceleration principle (K = bY) the absolute changes

are measured by ÂK and âY, while the relative fluctuations are

measured by the ratios ~K/K and ~Y/Y. In the second form of the

principle (1 =b~Y) the relevant fluctuations are measured by âI

and by A(AY) in absolute terms, and by AI/I and ~(AY)/AY in relative

terms. Writers dealing with the magnificat ion aspects of the

acceleration principle, however, usually compare the absolute changes

of AI and AY and the relative fluctuations of ~I/I and ~Y/Y. Yet

these te rms are not "expLaâned" by the acceleration principle, and

while either term may appear in a statement of the principle, there

is no single statement of the principle which specifically relates

~Y and AI. Lest we be charged with quibbling over the terms that may

be ligitimately compared in ~ discussion of the acceleration principle,

let us direct our attention to an even more unusual thing about the

traditional treatment of magnification in this contexte Most writers

when illustrating magnification deal with gross investment. Our
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third form of t he principle deals with total capital, and our second

form (like the first) deals with net investment. Ta my knowledge no

one has ever suggested that the acceleration principle be used to

explain gross investment. Even in a model in which all net investment

is accounted for by the acceleration principle, we need at least one

more theory of investment to account for replacement before we can

explain gross investment. Such a theory might be that replacement

investment, R, 15 a linear function of capital; R = aK where a is

the rate of depreciation.

Let us now take a numerical example which includes both

the acceleration principle and "the depreciation principlel\ to

illustrate the behaviour of the changes oÎ output (y), capital (K).

net investment (I), replacement (R), and gross investment (R + I).

Table l

0 l 2 ) 4 5 6 7 8 9
period Y ty.Y K l bI R f:l.. R+I /Y4AI

0 0 0 0 0 0 0 0 0 a
l 50 50 100 100 100 la 10 110 110
2 100 50 200 100 0 20 la 120 la
J 100 a 200 a -100 20 0 20 -100
4 110 la 220 20 20 22 2 42 22
5 120 10 240 20 0 24 2 44 2
6 IJO la 260 20 0 26 2 46 2
7 150 20 JOO 40 20 )0 4 70 24
8 180 JO )60 60 20 36 6 96 26
9 200 20 400 40 -20 40 4 80 _16

10 210 10 420 20 -20 42 2 62 _18

First we may note that the acceleration equation in this

exemple is K = 2Y. The ab solu te fluctuations in capital (column 4) are

twice the absolute fluctuations in output (column 2), and the relative

fluctuations in output and capital are the same (e.g. for period four,

~Y/Y = 10/110 and AK/K • 20/220). Since the absolute fluctuations are
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a function of the acceleration coefficient, which can be altered by

changing the length of the period, we may conclude that as far as

output and capital are concerned, magnification does not play an

important role.

At this point it might be argued that we are really

interested in the absolute and relative changes in output as compared

not wi th capi. tal, but wi th investment. However, when we compare

investment and output, our illustration shows us that there is no

necessary pattern of magnification at aIl. As for the absolute

changes, it can be seen that in some periods ~I is larger than ~Y,

and in other periods it is smaller. Looking at the relative changes,

one can see that AI/I is sometimes larger, sometimes smaller than the

corresponding AY/Y. In period six, the relative change in output i8

10/lJO __ larger than the corresponding relative change in investment

which ls 0/20. On the other hand, in period eight, the relative

fluctuation in output, JO/180, is only balf the corresponding figure

for investment, which is 20/60. This lack of pattern is what might

be expected; after aIl the acceleration principle does not explicitly

relate ~Y and dl (let alone ~Y/Y and 81/1) and it is not at aIl

surprising that there is no uni~ue relationship between these variables.

The columns to the left of the heavy vertical line in

Table l contain the values which are derived directly or, in the case

of column five, indirectly, from the acceleration relationship. The

columns to the right of the heavy line contain those terms which are

derived from the "depreciation principle ll (columns six and seven) or

from a combination of acceleration and depreciation (columns eight

and nine). The depreciation principle in this illustration lB
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represented by the equation R = 0.10 K. The combinat ion of replace_

ment and acceleration investment gives gross investment, and it ia

this gross investment which is contrasted with output by the majority

of wri ters dealing wi th the acceleration principle. l do not wi sh to

imply that it is in any way improper to make such a comparison, but

l would insist that when we deal with gross investment more is

involved than the acceleration principle. still it is interesting

to note that even here there is no unique relationship between the

relative magnitudes of AY and Li(R;.I) or of /J.Y/Y and /i(B.+I) /R+I. In

period four both the absolute and relative changes of gross investment

exceed the corresponding changes in output (22 as opposed te 10 and

22/42 as against 10/110). In period five, on the other hand, both

the absolute and relative fluctuations of gross investment are smaller

than the cerresponding fluctuations of output (2 as compared with la

and 2/44 contrasted with 10/120).

Hitherto in our discussion of magnification. we have always

picked output as one term of our comparison. either as the term

magnified or the term in comparison with which sorne other variable is

magnified. In the role of the "o the r var Iaot.e" we have tried capital,

net investment, and gross investment, without discovering any

llmagnification princip1e ll (unless we consider that the capi tal-to-

output relationship (K/Y) involves sorne magnification \vhen the

acce1eration coefficient has a value other than unity). Eowever. in

a discussion of the acceleration principle. the magnification of at

least one other pair of variables has been considered. Professor Knox4

4 Knox, A.D•• IIThe Acceleration Princip1e and the Theory of Investment:
A survey"; Economica N. S. Vol. XIX, No. 75, Augus t 1952, p. 272.
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has observed that if capital is durable and lasts more than one

period, the percentage fluctuation in investment must be larger than

the percentage fluctuation in capital. In terms of our illustration

he appears to argue that Â(R+I)/R+I must be larger than~K/K. This

particular magnification seems to be further removed from the accelera-

tion principle than most, and in any event it does not happen to be

true in aIl cases. Observe that in period six, the relative change

in gross investment is 1/23 which is srnaller than the corresponding

change in capital which, for that period, is 1/13.

Some authors, rather than compare relative and absolute

changes in consumption and investment period by period as we have

done , have instead considered the behaviour of investment and consump-

tion over a number of periods. We might concede in most cases that

such a procedure is favourable to the hypothesis that in an accelera-

tion model the investment industry always fluctuates more than the

consumption industry. However the validity of this hypothesis

depends on the model and on the range of values chosen for the

consumption industry, and a mathematical example can be given which

will disprove the generality of Even this magnification argument.

Table 2

a l 2 3 4 5 6 7 8 9
Period Y ~ K l AI R ~ R+! ~(R+!)

a 100 100
l 100 a 100 a 100 100
2 110 la 110 la la 100 0 110 la
3 1~ 30 1~ 30 20 110 10 1~ 30
4 150 10 150 10 -20 1~ 30 150 10
5 100 -50 100 -50 _60 150 10 100 -50

I~ this table in which Kt =1.0 Yt, and Rt = 1.0 Kt_l' ~(R-!) always
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equals AY, fluctuations in output are reproduced exactly in the

investment industry, and no magnification oceurs either period by

period or over a number of periods.

If there is no magnification principle assoeiated with the

acceleration principle (and if there is auch a principle, it is most

elusive), what expla1ns its eommon aeeeptanee in the literature?

For one thing, the weight of opinion which links magnification to

the acceleration principle is overwhelming. At the beginning of

this section we mentioned J.M. Clark, H.M. Somers, R.E. Boulding

and to this list we eould add R.F. Harrod5, G. Haberler6, R.A.

Lester?, and a host of others. For another thing, a magnifying process

does seem, at first glance, to be very closely associated with the

operation of the acceleration principle. Let us consider the typical

process which normally leads to the statement or the implication that

magnifieation is an inherent aspect of acceleration. Suppose ~lat a

constant rate of output is maintained over a number of periods.

During these periods net investment will be zero. Now let us assume

that output increases by ten per cent. This inereased output will

call for net investment the exact amount of which will depend on the

capital-to-output ratio. The percentage increase in net investment

1s infini te , and this does rather look like magnification, for a

ten per cent increase in output has led to an infinitely large

5 Harrod, R.F., The Trade Cycle, Oxford, The Clarendon Press, 1936,
p. 56.

6 Haberler, G., Prosperitdr and Depression, New York, United Nations,
1946, p. 88.

7 Lester, R.A., Economics of Labour, New York, The Macmillan Co.,
1941, p. 240.



percentage increaae in net inveatment. If, as ia more likely, the

increase in net investment la expressed as a percentage of total

gross investment the relative increase in investment will be more

modest.

Ey way of summary, there are three important contradictions

or qualifications which should be noted about this typical demonstra

tion of magnification. First, the alleged magnification when based

on total investment involves more than the acceleration principle.

The actual magnification depends on both the acceleration coefficient

and the depreciation or replacement coefficient. Second, granting

the legitimacy of the comparison of total investment and output, even

this magnification is not inevitable. If the replacement coefficient

is equal to one (which it may be in the case of stocks or in the case

of any perishable asset if a long enough period is taken) , the

fluctuations in gross investment may mirror, rather than magnify, the

sudden increase in output. This point was illustrated in Table 2.

Third, the generality of the magnification principle could be easi1y

contradicted by extending the a.naây sLsia litt1e further. In terms of

Table 3, the "typical demonstration of magnification" considers only

period one. In this period absolute and relative changes in invest_

ment (31 and 0.76) are in fact larger than the corresponding changes

in output (10 and .091). However, in the next period in which output

is assumed to increase again by a 1ike amount, the situation is

reversed. The absolute and relative changea in investment (2 and

0.048) are smaller than the corresponding changes in output (10 and

0.083).
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Table J

Â,(14I)

Period Y tJ.y i1Y/Y K r ll.I R tiR 14I A(R+I) 14I

100 300 10
0 100 0 0 300 0 10 0 10
l no la .091 330 30 30 11 l 41 31 0.76
2 120 10 .083 360 JO 0 12 2 42 2 0.048

A study of magnification may be useful in its own right,

and such a study might or might not use a model in which the accelera-

tion principle pleys a part, but as far as the acceleration principle

itself is concerned, magnification i5 a red herring. The acceleration

principle, contrary to popular belief, does not permit us to state

categorically that the output of a good will always fluctuate more or

less than capital, net investment or gross investment either in

ab solute , or in relative, terms.

The coefficient of acceleration

The problems associated with the acceleration coefficient

have so far been sidestepped, and they must now be considered. We

must deal with the meaning of the term "coefficient of accelerationl\;

we must consider its dimensions, its relation to the capital_to_output

ratio, its value, and the dependence of its value on time and expecta-

tions. One of the most important problems, the constancy of the value

of the coefficient, has been reserved for separate treatment in

Chapter IV.

The acceleration coefficient, like the various coefficients

in physics, may be thought of as a factor which somehow relates two

variables, or it may be thought of as a kind of multiplier whieh, with

the independent variable, aets as a co_determinant of the dependent



variable. According to the first interpretation, the acceleration

coefficient could be viewed as an ~ post relationehip of investment

and output; according to the second, it might be thought of as a

multiplier which transforms realized increments of output into

investment plans.

It follows from wnat has been said that the coefficient is

not a pure number although we seldom, if ever, see it accompanied

by unite. If the acceleration principle ie written as K dollars of

capacity =b times Y dollars of output per period, it is evident

that dimensionally b must have the sarne units as KjY i.e. dollars of

capacity!dollars of output per period. If we may assume that capacity

and output can be reduced te a comMon unit, dollars, the dollars in

both numerator and denominator will cancel out leaving only periods.

The accelerator coefficient, then, tells us the number of periods

that must pass before the value of output can equal the value of

capacity; an acceleration coefficient of two tells us that the

output of one period is one half the value of capacity and that,

therefore, in two periods the value of output will equal the value

of capacity. Rather than cancel out the dollars as we have done , i t

is probably better to retain aIl units and to think of the accelera..

tion coefficient as representing the amount of capital which is

required to produce one dollar's worth of output in one periode

The statement was made in a preceding chapter that the

value of the coefficient is likely ta be close to the capital_to_

output ratio, but no indication was given of why this should be so.

The omission must be remedied, and to assist in the task let us

consider two cases, the first involving a single increment of output,
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and the second, a continuous expansion. Considering the first case,

we know that given an increase in output from Y to YfAY we shall be

able ta predict the amount of investment undertaken, provided certain

conditions are met. These "certain conditions" include the absence

of excess capacity and a knowledge of the capital-to_output ratio.

The total net investment which is undertaken if the new higher rate

af output is to be maintained (or, more ta the point, the investment

which will be undertaken if the entrepreneurs believe that the new

higher rate will be maintained) is equal to ~Y x K!Y. Hawever,

although we know the amount of investment, we shall still not be

able to asien a value to the acceleration coefficient, because the

entrepreneur is still reasonably free to construct his new plant

quickly or slowly; in terms of period analysis he is free to spread

his investment ÀY x K!Y aver many periods or over a fraction of ane

period. In this case it looks as thaugh the acceleration coefficient

need not equal the capital-ta-output ratio although the importance of

that ratio in determining the size af the accelerator ls evident.

In the second case, in which the entrepreneur ls faced wlth a con_

tlnuing expansion, it is another story. Given an increase of AY each

period, there will be a strong pressure on the businessman to adopt

an acceleration coefficient equal to K!Y and a rate of investment of

dY x K!Y per period. Only this rate of investment would provide for

the proper increase of output, ÂY, each period; a lower rate would

mean a continuing and increasing pressure on capacity; a higher rate

would soon produce excess capacity and discaurage the excessive rate

of investment. There is a strong tendency, therefore, in a continuing

expansion as opposed to a single increment af expansion, for the



acceleration coefficient ta equal the capital-to-output ratio. 8

It might be argued that the relevant capital-to-output

ratio is not K/Y but rather 6K/AY. This, strictly speaking, ia

correct, but on the other hand there is some justification for

prefering to use K/Y. In the first place, information about K/Y is

likely to be more readily available. In the second, K/Y is likely,

in the short run at least, ta be fairly close ta ~K/hY unless the

firm is innovating. If it is innovating sa much that K/Y differs

greatly from LK/ûY, the acceleration principle is unlikely to be an

important explanation for the investment carried on by that firm.

We rnight indeed conclude that if the acceleration applies at aIl, the

value of the coefficient is likely to be 'luite close to the value

of the capital-to-output ratio.

~e cause of its close connection ta the capital-ta-output

ratio, the value of the acceleration coefficient must vary wi th the

length of the period chosen. If the technical relationship between

capital and output is such that two dollars' worth of capital produces

one dollar's worth of output in a period of three months (the value

of the coefficient is two), it lB apparent that if the period were

extended ta six months, the sarne two dollars' worth of capital would

be able to produce two dollars' worth of output, and the value of the

acceleration coefficient would be reduced from two ta one. If we

reduced the length of the period to one and one_half months the

8 This conclusion Ls arrived at by R.S. Eckaus, IIThe Acceleration
Principle Reconsâ de red'! , The y,uarterly Journal of Economies, Vol.
LXVII, No. 2, May 1953, p. 214, when he states that the value of the
accelerator for the firm "Ls equal. .. to the increase in capi tal
required ta increase the output by one uni t ll •
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coefficient would be increased to four. The value of the acceleration

coefficient varies inversely with the length of the periode

In this illustration, despite the fact that the value of the

coefficient changed, it is important to note that the technical

relationship d i d note If confusion arises it is only because we are

i n the habit of dropping our units in economics, especially when

time is concerned. \ihen all units are retained it is apparent that

the technical relationship does not change when we say that one unit

of output can be produced by two units of capital in three months,

by one unit of capital in six months or by four units of capital in

one and a half months .

By arguing that the value of the acceleration coefficient

is likely to be a function of the technical relationship K/Y, we have

taken sides in a debate concerning the effect of expectations on

accelerator_induced investment. The minority sohool of thought on

this controversy, which l would support, stresses the technical as

opposed to the psychological aspect of the principle. The sohool

of the majority emphasizes the effect of expectations. Of course,

a division into schools is quite arbitrary: no one is going to argue

that either expectations or technical necessities can be completely

ignored; still, a difference in emphasis ls quite discernable. For

example J .M. Clark wrote, "this c ircumstance (the acceleration

principle] is not psyohological, nor does it depend upon the nature

of our credit system nor upon the distribution of income, but rather

upon the elemen tary technical necessi ties of the case. ,,9 Professor

9 Clark, J.M., QE. cit., p. 218. Italics added.



Hicks follows this statement very closely when he claims to have

explained the cycle in terms of "simple reactions, by entrepreneurs

and by customers ... based upon the technical neeessities of a capital_

u sing economy. 11
10

On the other band, the majority of writers on the aceelera-

tion prineiple seem ta give more weight to the role of expeetations.

Professor Somers has argued that "it is, therefore, the state of

expeetations rather than purely technical characteristics which

determines the size of the Aceelerator l1 •
l 1 D. HeC. i'i'right goes even

further and states that it doesn't really matter whether output

increases, for the sarne effect would be achieved if expeetations

increased. 12

The truth of the matter probably lies somewhere between

the two schools. When dealing with a single increment of output

there would seern ta be considerable latitude for expectations to make

their influence felt. The technical relationship will determine the

amount of investment, but the rate of investrnent can only be fully

explained by including the psyehological factors. In a continuing

expansion, however, expeetations are surely much less important,

since excesses of pessirnisrn and optimism will be penalized by

shortages or by excess eapacity. Expectations probably cannat be

---- -------
10 Hicks, J.R., ~ Contribution to the Theory of the Trade Cycle,
Oxford, Clarendon Press, 1950, p. 117. Italics added.

11 4Somers, .2I!. eit., pp. 83-8 .

12 Wright, D. ~1cC., liA Negl ec t e d Approach to the Acceleration Prin_
eiple ll , Review of Economie Statistics, Vol. XXIII, No.i., m')j 1941,

pp. 100-101.
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ruled out of any human decision-making process, but in this case their

affect would seem to be at a minimum.

In this connection it is interesting to note the suggestion

of R. S. Eckaus13 that the acceleration principle is improved by the

explicit inclusion of expectations. Following his suggestion, we

could write the acceleration principle as I t = b~(Yt_l - Yt-2) where

~ is a coefficient of expectations -- an explicit recognition that

past increases in output as an entrepreneurial stimulus will not

always lead to the sarne reaction. l should be inclined to argue that

given a continuous advance, the technical requirements of the case

would make ~ equal to one. Given a single increment of output, there

is no technical value for b; its value will depend on the decision

about the rate at which to invest -- a decision which cannot easily

be separated from expectations. Mr. Eckaus presents a midway

position between the two schools; while suggesting the explicit treat_

ment of expectations, he recognizes that the acceleration principle

theory of investment is freer than most from the influence of expecta

tions.

On what factors does the value of the acceleration

coefficient depend? It will be influenced, in the first instance,

by whether the model is micro-economic or macro_economic. In the

case of the firm, as we have seen, the value of the coefficient will

be closely associated with the capital-to_output ratio and therefore

different for different firms. Furthermore, the concept of capital

is quite elastic. We may be interested in only one particular

1) Eckaus, ~. cit., pp. 222-22).
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investment good, or we may be interested in aIl investment associated

with the output of the firme The value of the cow-to_milk ratio is

obviously going to be much smaller than the value of cow+barn+

equipment_to_milk ratio. We should, then, expect a wide variation

in the values of micro-acceleration coefficients depending on the

nature of the firm, the capital included, and, of course, the length

of the period chosen. With a macro-model many additional complica-

tions are introduced. If the macro-coefficient is to be an average

of individual coefficients, and if aggregate output (r) is to

represent national income, then it is the capital-to-value-added ratio

which must be considered for each firm if double counting is to be

avoided. In Chapter IV we shall see that there are actually many

complications in the use of the macro-acceleration coefficient which

will affect its value; for the moment we have probably gone sufficiently

far ta show that there is no one "Logâ cal," or "not Lmp'robabLe" value

for the acceleration coefficient.

Despite these problems, writers on the accelerator have

sometimes had occasion to place a "reasonable" value on the coefficient.

Professor Frisch suggested a value of ten "whLch means that the total

capital stock ls ten times as large as the annual production ll •
14 His

e s t ma te , according to an earlier passage, is a numerical value

lIthat may in a rough way express the magnitudes which we would expect

to find in actual economic life" .15 In Frisch' s article the coefficient

14 Frisch, R., "Propagation Problems and Impulse Prob1ems in Dynamic
Economics ll , Economie Essays in Honor of Gustav Cassel, London, Allen
and Unwin, 1933, p. lS6.

1.5 Ibid., p. lS.5.
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relates to a capital_to_consumption. rather than to a capital-to_

output, ratio, and uaing the former ratio naturally gives the

coefficient a higher value. But because the relevant period i5 a

year. the coefficient would have a value of twenty for a six-month

period __ a very high value even for a capital-to-con5umption ratio.

Professor Hicks16 argues that in order to obtain explosive cycles in

his elementary case. the value of the coefficient must be greater than

(1+g)2 where g is the rate of growth. He accepta Kuznets' estimate

which, for a period of six months. assigns to g a value of two. The

acceleration coefficient must therefore have a value greater than

nine in order for this model ta give explosive cycles.

Theae two estimates seern to me to be very high. There are

not many firms with a capital-to-output ratio of nine even for a six-

month period. A look through the financial statements of a small

sample of manufacturing establishments revealed a capital-to_value_

added ratio of between two and three for a twelve-month period. or

five for a period lasting only six months.

The Clark_Frisch controvers~

One of the innovations introduced by Clark's 1917 article

was the statement that a slowing down in the rate of increase of

output could lead to an absolute decline in investment. This

phenomenon was quickly seized upon as a plausable explanation of

the downturn. Although the original statement of the proposition

was weIl hedged by Professor Clark. in an unguarded moment he wrote

16 Hicks, ~. cit., pp. 93-94.
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"the makers of capital equfpme n t are bcund••. ta suffer an abso Lu te

decline in the demand for their products ..• whenever ultimate demand

slackens its rate of growth ll • 17 This statement, which gave rise to

the Clark-Frisch controversy18 on the inevitability of the downturn,

was actually inconsistent with Clark's earlier formulation of the

principle in which he explicitly stated that demand for capital

depended on the amount of demand for consumption goods (depreciation)

and on the rate of change of demand. 19 It is only the latter

component of investment which must turn down, given a decrease in

the rate of increase in output. There is little doubt, however,

that Clark thought it more than likely that a slowing down in the

rate of increase of output would cause a downturn in total investment.

There are three questions which arise out of the con t ro ,

versy. (1) Was Frisch correct in maintaining that a slowing down

in the rate of increase in output is not a sufficient condition for

a reduction in investment? (2) Was his qualification, if correct,

important? (3) What was the source of the misunderstanding?

With regard to the first question, there cannot be much

17 Clark, J.1>1., Studies in the Economics of Overhead Costs, Chicago,
University of Chicago Press, 1923, p. 390.

18 Frisch, R., Il The Inter_relation be tween Capital Production and
Consumer-Taking", Journal of Political Economy, Vol. 39, October
1931, pp. 646-654; also IICapital Production and Consumer-Taking:
A Rejoinder", lac. cit., Vol. 40, April 1932, pp. 253-25.5; and
"Capita.l Product ion--aiîd Conswner-Taking: A Final Word" , loc. cit.,
p. 694. J.H. Clark, "Capi tal Production and Consumer- Taking: A
Rep1y ll , lac. cit., Vol. 39, December 1931, pp. 814-816; and "Capital
Production and Consumer-Taking: A Further \'1or d ll , 10c. cit., Vol. 40,
October 1932, pp. 691-693.

19 C1a.rk, J.l'L, "Business Acceleration and the Law of Demand: A
Technical Factor in Economic Gyc1es", loc. ci t., p. 220.
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applied to gross investment in a micro-economic model. If it is

assumed tbat the demand for capital is a function of the level of

output (depreciation or replacement demand) as weIl as the rate of

increase of output, then the decline in demand for new investment

caused by a slowing down in the rate of increase of output may be

offset by an increase in replacement investment.

We should note exactly what the increase in replacement

demand can offset. At beat it may mean that employment in the

capital go ods industry in que s t i.on will not fall. To suppose.,

however, that replacement demand can take the place of the demand for

net investment in a macro_model is to imagine that the economy ia

capable of "tailing off" into a stationary state at full employment

~ith no net savings or net investment. Such an occurence is moat

unlikely. ~hereas it is just possible that a particular eapital-

goods industry could change gradually from a builder of new equipment

to a servicer of e~uipment already built without experiencing a drop

in output, such an event ia unlikely in an industry or firm, and

unthinkable for the whole economy. The Frisch qualification i5,

after aIl, of footnote importance, and in a macrO-Economie model one

should be forgiven for failing ta mention the qualification at aIl.

As for the last ~uestion, Frisch seemed to feel that

the source of the misunderstandir~ lay in the fact that Professor

Clark had forgotten to count and e~uate e~uations and variables. 20

20 Frisch, R., "Capital Production and Consumer Taking: A Final
flord", loc. ci t., p. 694.



-55-

The controversy seems to me to stem from the failure (especially on

the part of Professor Frisch) to define terms and concepts. It

should be clear from Professor Clark1s article that the acceleration

principle does not explain the behaviour of aggregate investment, and

yet this confusion of acceleration and gross investment haa plagued

the literature for thirty years. (Witness the use of gross investment

when demonstrating fluctuation supposedly caused by the acceleration

principle.) To return ta the statement which started the controversy,

Professor Clark could have refuted the criticism not by recanting on

the necessity for a decline, but by emphasizing that it i5 net capital

production which must decline.



OHAPTER IV

LIMITATIONS OF THE ACOELERATION PRINCIPLE

Introduction

The relevance of any criticism or qualification of the

acce1eration princip1e will depend on how rnuch la being c1aimed on

its beha1f. Evidence that the acce1eration princip1e was not used

by one firm at one time ls relevant as a criticism on1y if it is

c1aimed that the principle exp1ains aIl investment for aIl firms at

aIl times. The general applicability or relevance of a criticiam

depends not only on the interpretation of the principle, but also on

the nature of the criticism itself. Some qualifications are, by their

nature, of general appl, icabil i ty, and may b e expected to apply to a:ny

case in which the acceleration principle is u sed , Others are more

modest, and apply only to particular uses, or misuses, of the principle.

The criticisms which have received most attention in the

past are those which apply to the micro-economic case. Writers, when

considering the limitations of the acceleration principle, have, for

the most part, examined them ln the course of relating the accelerator

to the firm, but when they have turned to the application of the

princlple, they have applled it uncritically te the whole economy

without always pausing to consider whether there might be further

limitations in a macro-economic application which are not present, or

obvious, in the case of the single firm.

To compensate in sorne measure for the amount of attention

which has been devoted in the literature to the accelerator as it

applies to the firm, we shall devote most of this chapter to

examining the difficulties involved in treating the accelerator in a
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macro_economic context.

There are many theoretical and practical limitations which

must be kept in mind where the acceleration principle is involved.

The nine which are considered in this Chapter are Iisted below. (1)

The acceleration principle 1s a crude first approximation. (2) It

is of only Iimited applicability. (3) In the presence of excess

capaclty the acceleration principle ia not applicable. (4) The

operation of the principle depends to a certain extent on favourable

expectations. (5) The action of the accelerator is modified by a

restraint during the downswing. (6) In the absence of excess capacity

the accelerator must also operate under a restraint during the upswing.

(7) The acceleration coefficient should be applied only to relevant

lncreases in output, and can be applied to changes in total national

output only under very unusual assumptions. (8) The accelerator

relationship may be upset, and investment decisions adversely affected,

by a shortage of cooperating factors. (9) It ls probably a good

approximationto treat the acceleration coefficient as a constant,

but there are several factors whiCh may affect i ts value.

(1) The acceleration principle -- a tiret approximation

The acceleration principle bas been criticized because lt

is an inaccurate tool of analysis, and, it must be conceded, there

is mu.ch truth in this charge. De spi te the f'ac t that the principle

rests on technical and mechanical relationships it cannot be expected

to work with a high degree of precision. The capital-to-output ratio,

the basis of the acceleration coefficient, is subject to moderate

change espee ially in the short run: extra shifts can be added; old
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machinery can be pressed back into use; replacements can be accelerated

or decelerated. All of these factors will permit considerable varia

tion between actual output and the output corresponding to rated

capacity. To say, however, that the acceleration principle is

inexact, ooly a tendency, and unreliable under certain circumstances,

is not to make a serious reduction in its status as an accepted

economic relationship; for these characteristics it shares with most

propositions that we have come to call economic laws or economic

princ iple s.

(2) Limited applicability

The acceleration principle may be attacked on the ground

that it does not apply to 811 firms. This objection is relevant only

if the sweeping assertion has been made that the principle is a

general theory of investment. By admitting that the acceleration

principle i5, at best, ooly a partial theory of investment. we cut

the ground from under this criticism.

However, the admission that the acceleration principle ls

only a partial theory of lnvestment may not satisfy those critics

who carry the argument much further, and claim that the component of

investment which the acceleration principle is capable of predicting

is ~ch a small fraction of total investment that the principle is

completely insignificant. The relative importance of "induced

investment" and of the acceleration principle is a question of fact

which probably cannot be determined on an .! priori basis. The final

chapter will deal with this problem more fully and will suggest a

method which might enable us to get a better idea of the importance of
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the role which the acceleration principle plays in determining total

investment.

(3) Excess capacity

It has been genera11y recognized that the acceleration

princip1e is not applicable to industries in which there i8 excess

capacity. In Chapter Il we defined excess capacity 1n relation to

the firm as the difference between rated and actual capacity, This

definition will serve for the economy as a who1e if we keep in mind

the prob1ems of aggregation. For example, we must remember that

excess capacity in one industry cannot satisfy additional demand for

the products of an unrelated industry. "Capacity" in this context is

measured by fixed plant and equipment as oppo sed to the raw mate rials

and other cooperating factors which we sball consider separate1y.

This limitation has been cited by L.R. Klein2 as a reason

for rejecting the accelerator as a significant macro-economic relation;

for he holds that excess capacity is the rule in our economy and not

the exception. Without going so far as to say that excess capacity is

the rule, Simon Kuznets3 has argued that in industries in which demand

ia variable there will be a chronic tendency to overcapacity. Where

the acceleration princip1e i8 being incorporated into a model which

pUrPQrts to describe the business cycle, the problem raised by these

1 Supra., p. 12 •

2 Klein, L.R., Il Reply Il , in Conference .Q.!! :BusiIless Cycles, :New York,
National :Bureau of Economie Research, 1951, pp. 316-317.

3 Kuznets, Simon, "Relation Between Capital Goode and Finished
Products in the Business Cycle", Economic Essays 1B Honor of Wesley
Clair Mitchell, :New York, Columbia University Press, 1935, p. 232 ff.



-60-

charges of the prevalence of excess capacity may be svoided by

assuming, as does Professor Hicks,4 that the depression i8 long

enough to wear out redundant plant and equipment. Although such an

assumption disposes of the problern for the model, it is also in

danger of disposing of any real value that the model might bave for

describing the actual eco nomy , It is doubtful whether the world has

ever undergone a depression that was long enough or deep enough to

eliminate, or even greatly reduce, excess capacity. Professor A.H.

Hansen5 estimates that the United states emerged from the depression

of the thirties with a greater capacity than existed in 1929 de spi te

a net investment which was only nominal.

The wide-spread existence of excess capacity does not, of

course, mean that the acceleration principle will be completely

inoperative. Even when under-employment of plant and equipment is

the general rule, there may be a few industries experiencing an

increasing demand which cannot be met comfortably with existing

productive capacity and which will, therefore, cause additional

im estment.

Because the absence of excess capacity 18 so crucial to

the operation of the acceleration principle, there may be sorne justi-

fication for using a form of the principle which takes explicit

account of capital. In the case of our electrical generating company6

4 Hicks, J.R., ! Contribution to the Theory of the Cycle, Oxford,
Olarendon Press, 1950, p. 105.

5 Hansen, A.H., Monetary Theory~ Fiscal Policy, New York, r·fcGraw_
Hill, 1949, p. 111.

6 SUpra., pp. 113 .
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the equat10ns wh1ch were used were I t =b(Yt +5 - Yt) or I t =b(Yt - Yt-5).

Since these expressions did not include capi tel. we had to take it into

separate account ta make sure than the existence of excess capacity

would not interfere with our results. We might. however. have used the

equation I t = Kt+5 - Kt. which is obtained by mult1plying through by

b in the first of the above equations. Kt+5 is defined as b(Yt+5)
and

is therefore equal to output 1n period t+5 t1mes the capital-to-output

ratio. The product is the equivalent of reCluired capital. Kt. on the

other hand. is defined not as bYt. but as the existing capital; bYt 1s

only that part of existing capital which is in use. Kt. therefore.

includes bath used and unused capacity. In this way an allowance for

excess capacity has been made an integral part of the statement of

the aoceleration principle.

(4) Expectations

The operation of the aooelerator does not automatically

follow past inoreases in output. Favourable expeotations are reCluisite

to its operation to the extent that businessmen will not react imme

diately to a past inorease in output if they do not oonsider it

permanent or indioative of further inoreases in the future. ~~re

large investments in fixed plant are concerned. the entrepreneurs

may be very slow to react. In the case of the United states steel

industry which in the post_war boom still had memories of long dismal

stretches of redundant capaoity. a good deal of business and govern_

mental pressure was reCluired to ge t more furnaoes buil t despite the

faot that the industry was said to be running at over one hundred per

cent of rated oapacity. and had sufficient orders to keep it fully
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occupied for some years to come.

This qualification. however, should not be pushed too far.

The steel industry did respond eventually to increased demand; and,

as has been pointed out in the preceding chapter, technical neces_

aities will in time correct exoesses of optimism and pessimism.

This is true even in the case of the single increase in the rate of

output __ a case which allows the greatest scope for the free play

of expectations. A businessman may at firet be very suspicious of

a new higher rate of output and may permit his production to exceed

what he considers to be his rated capacity, but in time an "uncom.,

fortable" rate of output will canvince all but the most lugubrious

prognosticator of doom that additional investment is warranted.

(5) The restraint ~ the downswing

Repeated references have been made in the literature? to

the proposition that the operation of the aocelerator is asymmetrical

over the business cycle because of a restraint which operates during

the downswing. When output is increasing, it ls implied (quite

incorreotly -_ see the following limitation) that entrepreneurs can

invest as rap1dly as they choose, but when output la decreaslng, lt

la sald (~uite correctly) that the entrepreneurs cannot d1sinvest

faster than the rate of deprec1ation multiplied by the amount of

capital in existence. In the legendar,r shoe industry, a stock of

capital of one hundred machines and a depreciation rate of ten per

cent would Mean that disinvestment could take plaoe at the rate of

7 B.g. Tinbergen, J., "Statistical Evidence on the Acceleration
Principle", Economica, Vol. V, N.S., l,~ay 1938, p. 165.
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ten machines per year, and. also that in each year output could be

eut by ten per cent. 8 A decrease in output of ten per cent or less

could therefore be "expl.aâned" by the acceleration principle in the

sense that the accelerator coefficient (the capital-to-output ratio)

multiplled by the decrements of output give the approprtate amount

of disinvestment which should be carried out. However, a decrease

in output greater than ten per cent could not Lead to any more

disinvestment, and one would therefore have to assume either that

the value of the coefficient 1s altered or (because there will be

excess capacity) that the prlnciple is inapplicable.

A consideration of the restraint operating during the down-

swing is compl1cated by the fact that we cannot safely assume that

capacity will be reduced by the stock of capital multiplied by the

average rate of depreciation. The wearing out of a strategie one per

cent of the machinery in sorne plants might reduce the capacâ ty of

the whole plant to zero. On the other hand, and as is more likely,

a plant which 15 adequately maintained may have no reductlon in

capacity for ~ny years despite a high average rate of depreciation.

The failure of capacity to decline will be particularly likely during

the early stages of the depression when the plant constructed during

the prev10us boom ia still relat1vely new. Immediately after the

downturn. therefore, the restraint on the operation of the accelera-

tion principle is likely to be particularly strong.

8 The ten percent in this case must be baaed on the maximum J?Qssible
output with the full employment of capacity, which might be larger
than the maximum actual output during the boom.
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(6) The restraint ~ the upswing

Despite the restraint which is effective during the down

swing, the operation of the acceleration principle is more symmetrical

than it is often said to be. Where the acceleration principle can

validly be applied, that is, where there is no excess capacity. it

must also operate under a restraint during the upswing. If one were

to assume (unrealistically) that the upswing followed a depression

which had worn out all excess capacity, then the restraint on the

upswing vlOuld be severe indeed. With no exce sa capa.city available

for the production of either consumption or investment goods, pro

longed rapid expansion would be impossible. Even if we assumed (more

realistica1ly) that at the beginning of the upswing there was excess

capacity in the i~estment goods industries sufficient to provide for

a net capital formation of ten pe r cent of the national incarne, and

if we further assumed a capital-ta-output ratio of three-to-one, the

restraint operating on the upswing would not :r;e rmi t an increase in

the national incorne of more than three and one-third per cent per

year __ still a very severe restraint despite the admission of excess

capacity into the argument.

(7) Output relevant for acceleration analysis

In the first chapter of this study, the operation and

meaning of the acceleration principle were illustrated by reference

to that indispensible tool of economic analysis, the shoe industry.

The accelerator applied to the single firm is the concept which was

earlier referred to as a micro-econornic accelerator. \1here its

premises hold, it is very easy to conceive of it as providing the
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explanation of the investment decisions of the firme However, the

mave from a one_firm model to a multi-industry model, and the corres_

ponding move fro~ a micro-economic to a macro-economic conception

of the accelerator have opened a trap into which a number of important

writers have fallen. To determine the amount of induced investment

in the shoe-industry model, the acceleration coefficient was multiplied

by the increase in output experienced by the industry. Using macro_

models, Professors Hicks9, Alexanderl O, and Schellingl l, to mention

onlya few, have uncritically applied the accelerator coefficient to

increases in aggregate output. The transition from the model of the

firm te that of the economy can be made qui te safely if the charac.,

teristics of the former are preserved in the latter. In the shoe

industry there was only one kind of investment -- induced investment;

and there was only one reason for undertaking this investment -- past

increases in oubput . For sorne purposes a "shoe_industryll model of the

economy may be quite useful and adequate, and in auch cases the

application of the acceleration principle will present no additional

problems to those already suggested. When, however, it i8 assumed

that there ls any klnd of productive (i.e. capacity_increasing)

investment other than the induced variety, an important modification

must be made.

Let us proceed to the modification by way of an example.

9 Hicks, J. R., sn- ill., passim.

10 Alexander, S.S., "The Accelerator as a Generator of Steady Growth tl ,

The Qparterly Journal of Economies, Vol. LXIII, No. 2, r~y 1949, passim .

11 Schelling, T.C., "Oapital Growth and Equilibrium", ~ American
Economie Review, Vol. XXXVII, No. 5, December 1947, passim.
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In the beginning, following literary, rather than economic, tradition,

let us suppose that there is but one industry whlch le concerned wlth

the production of apples. This industry shaJ.l be called "paaeIve"

since investment in it will take place only in response to past

increases in output. To this peaceful and well-ordered garden

economy comes a serpent called "progress" in the person of a New Man

intent on establishing a new industry - the manufacture of automobiles.

This new industry is lI ac t i ve lt since i ts entrepreneurs do not have,

and do not need, the spur of past increases of output, but are

actively engaged in creating new investment opportunities. We shall

assume that the fruit from the tree of knowledge, i.e. technological

advance, is introduced slowly and steadily into the industry. The

first automobile is an inefficient and expensive machine and, in

consequence, has a very limited marke t, but by virtue of the stea.d.y

stream of product-1mproving and factor-saving innovations, the market

i s gradually expanded.

Although, when one looks at the output statistics at any

point of time, there will be a record of past increases in output in

the automobile industry, the acceleration principle cannot explain

or predict the investment whlch 18 taking place. Expansion, we have

assumed, has been brought about by a series of innovations. Eaeh

innovation leads the entrepreneur ta make a prediction about increased

sales and causes him to make a corresponding amount of investment.

After the investment has been made and the output expanded (assuming

his expectations were correct), it should be apparent to him that the

increased output is attributable to a previous innovation. The increased

output, by fulfilling the businessman' s expeetations, may create a



-67-

warm glow of satisfaction which will doubtless hsve a stimulating

effect on future investment decisions, but the entrepreneur will

not look upon these anticipated increases in output as a reason for

further expanding his capacity. If, on the other hand, this same

increase in output accrued to a passive industry, it would not

constitute the fulfillment of an old expectation, but would be the

occasion for the creation of a new expectation which would then lead

to induced investment. To imagine that all increases in output lead

to induced investment would be to indulge in a sort of double counting

as far as the active firms are concerned. The active firm visualizes

an increase in output when it innovates; this saroe increase in output

could hardly lead the busine ssman to repeat his investment. Looked

at from a little different point of view, the passive firm, without

the extra capacity to enable it to handle the increase in output

comfortably, is induced to invest by an increase in sales. The active

firmi in effect, creates the excess capacity to begin with, in antici

pation of increased output; the anticipated increases in output merely

II soak up" this excess capacity.

After this belaboured recital of the reasons why the

accelerator doea not account for the investment of the active industry,

let us look at the passive industry to see what effect the establish

ment of the new industry has on its investment and output. Whi l e

investmen t is being made by the ne",! fi nus, but before the new products

are being offered for sale, there could hardly help but be an increase

in output accruing to the passive industries, and, if we assume no

excess capacity, this increase will lead to induced investment. ~fuat

happens to the passive sector after the new products begin to come
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onto the market depends on whether the new prowlCts are substitutes

or "complements" for the old, and on the extent to whieh they compete

indirectly as alternative ways of spending money. It is conceivable

that the advance in the boom might be confined almost entirely to

the new industries, and it might even happen that the newcomers would

expand at the expense of the established industrie s. Investment in

an automobile industry might initially provide the basis for a small

boom in the carriage trade, but it would do nothing for the sale of

carriages after automobiles began to make their appearance on the

road.

From a study of the two-industry model it becomes apparent

that after the second industry has been established and has been in

operation for sorne t1me, aggregate output will have increased. It

is equally apparent, however, that not aIl this increase in output

will lead to induced investment; indeed, as we have described the

investment_decision proeess for the ândus t rd es , only that part of

the increase in output which accrues to the passive firms will be

relevant to the acceleration process, and only increases which accrue

to such firms will lead to induced investment. In terms of our

app'l ecaut.omo'bâ.Le example, the total increase in output may be

experienced by both industries, but only that increase in output

accruing to apple growers will lead to induced investment.

Now we have reached the place in the argwœnt where a

statement can be made of the seventh restriction which should be

applied to the operation of the acceleration principle: where there

are increases in productive capacity which are caused by other factors

in addition to the accelerator, the acceleration coefficient should
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be applied only to relevant, and not to aggregate, increases in

output. The aeceleration principle may be a good explanation of

investment by passive firms, but not all firms which experience the

increase in output in the economy are passive. The acceleration

coefficient, therefore, should be applied only to those changes in

output which are actually experienced by passive firms and, of course,

by only those passive firms which have no excess capacity.

In order to clarify an important and rather complicated

proposition we have engaged in some over-simplification. In the

first place, the active sector of the economy has been associated

exclusively with innovation. In t~e second place, it has been stated

unequivocally that the acceleration coefficient should not be applied

to aggregate output. These statements must now be qualified.

It is probably a good first approximation to say that the

active sector of the eçonomy, to which the accelerator does B2i apply,

contains the industries which are innovating, whereas the passive

sector, to which the accelerator~ apply, contains the industries

which are not innovating. Actually it is a little more complicated

than this. The essential element whlch determines whether or not

the acceleration principle is applicable is a subtle one, and hinges

on the question of which comes first, the increase in capacity or the

increase in output. It ls customary, though not absolutely necessary,

for an innovation to result in an increase in capaeity. The intro

duction of a new firm or a new product suggests an investment which

increases caFaCity, but under certain conditions, an innovation in

process might be put into operation without effecting an increase

in output potential. It is probably safe to assume that such investment
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is not the rule, particularly if it is of any size, since its

occurrence would mean that the investing entrepreneur i8 planning

to market a Detter or cheaper product wi thout preparing to supply

a larger market. However, where such investment does occur, it may

De treated as unproductive in the very special sense that it i8 not

output increasing. An industry making such an investment should still

De considered as a passive industry for our purpose , The unproduc.,

tive investment indicates that the entrepreneur Dehaves passively

with respect to his output and increases capacity only in response

to changes in demand. The increases in output which are experienced

DY these entrepreneurs will oe relevant for determining induced

investment; and, it should De pointed out, if all innovations were of

this non-productive type, a11 increases in output ~uld De relevant

and the accele ration coefficient could be applied to aggregate changes

•
in output.

While it is true that industries which are innovating may

Debave passively, it is also true that industries which are not

innovating according to the usual meaning of the term may, neverthe_

less. De active in so far as they Duild capacity ahead of need and

without the stimulus of past increases in output. As an example we

might cite the aggressive competition of a chain store which invades

a new market area. The building of a new store in an area which is

not served DY existing stores of that firm must De D~sed on the hope

that ousiness can De drawn from competitors, and could not itself De

induced DY past increases in output. Once the store is constructed,

the increase in its output from zero to its rated capacity cannot

induce more investment.



-72-

Instead of associating active industries with innovation,

we would be more accurate if we classed in the active sector of the

economy all industries which build rated capacity ahead of need or

ahead of that which would be warranted by past increases in output.

Nevertheless, it remains a good first approximation to link active

industries with innovation, and the approximation can be made more

accurate if we add aggressive competition to innovation. In indus_

tries which are aggressively competing or are innovating, the

acceleration principle is likely to have little relevance, and cannot

be relied upon to prediot investment decisions accurately. The

output experienced by these industries cannot, therefore, be multiplied

by a coefficient of acceleration in order to determine the amount of

induced investment as is done when the coefficient is multiplied by

aggregate increases in output.

The second simplification is that the acceleration coeffi

cient cannot be applied to aggregate changes in output. If the

appropria te assumptions are made, this is not necessarily so. Even

if the acceleration principle is totally inapplicable to the active

sector, the aeeeleration eoefficient might be applied to aggregate

changes in output so long as it is assumed that the ratio between

output changes in the active and passive sectors remains constant,

and, of course, that an adjustment is made in the value of the

coefficient. In the real world these are conditions which are unlikely

to be realized. At first the boom is likely to be concentrated in

the passive industries, and these are likely to have a good deal of

excess capacity, but as the new products and the products of the new

firms are offered on the market, the expansion in output ls likely
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to favour the active sector. To apply the acceleration coefficient

to aggregate changes in output ia to remove the coefficient from the

role of a parame ter and to treat i t as another variable which will

have to alter in such a way as to take account of the changing ratio

between the relevant and irrelevant increases in output.

(8) SUpply ~ cooperating factors

The acceleration principle has limited applicability in

a situation in which the supply of cooperating factors is somewhat

less than perfectly ela~tic. This limitation is of particular

relevance when we consider the upper turning point of the business

cycle; but before dealing with the turning point we must begin by

clarifying a rather fundamental point. Several times throughout

this essay it has been stated that the accelerator or the accelera-

tion principle has "explained" or "determined" the amount of induced

i~estment. It would be useful to set forth mathematically and

diagramatically the exact meaning of this proposition. The mathe-

matical model which we shall use is given by the difference equation

Yt =aYt_l + b(Yt_l - Yt-Z) which will be recognized as the familiar

interaction between the multiplier and acce1erator. 12 Y is the

national income at the time pa riod designated by the subscript; a

is the propensity to consume, and b 1s the acceleration coefficient.

We shall follow Professor S.S. Alexanderl; in assigning to the

12 In introducing the interaction model, we shift from a consideration
of investment to a consideration of output. The reason for this
change is that cooperating factors are relatively mobile and can more
easily be consideted as a restraint on total output rather than a
restraint on a component of output taken by itself.

1; Alexander, S.S., .Q;E. cit., p. 177.
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parameters values which work out rather well; we shall set a at .9S,

and b at 2.1. Lest we be accused of falling into the sarne trap in

which we thought we recognized several prominent writers, we shall

hasten to add that for the moment it ia a shoe-induatry model of the

economy which is being considered. In auch a model, induced invest

ment ia the only kind of investment, 50 there is nothing to prevent

the application of the accelerator coefficient to ~hanges in aggregate

output.

Since the difference equation has two lags, its general

solution will have two components and may be written: Yt = Klmi t K2mi.
Professor Alexander haa called the m's "growth factors". The K's

are constants which are determined only b:r the values of the variables

which start the series. The solution to this particular difference

equation is Yt =Kl(l.OS)t + Kz(Z.OO)t. Since the difference equation

has three variables, two must be specified in order to make it deter

minate. If Yt-Z = 100 and Yt- l =lOS, then Yt will be "determined" or

"explained", and must be 110.ZS; each eucc eedIng Y will grO\'l at the

rate of S per cent per period. \f.hat was done, in effect, was ta

choose values of Y so that K2 =O. The resulting 5 per cent growth,

however, is unstable. The slightest displa.cement would give KZ a

value other than zero, and the larger growth factor would saon dominate

the smaller. (The existence of the higher growth factor can readi1y

be seen from the fact that the difference equation ia also satisfied

by the series 100, ZOO, 400 etc.; given these values Kl =O.) If,

when Yt-2 =100, Yt _l had been given a value of 106 (instead of lOS),

then Y
t

would be 113.JO and the series weuld grow at first at a rate

close to S per cent per period; but with succeeding periods, it would
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approach the dominant, 100 per cent, rate of growth. Yt +l is less

than 123, but Yt +8 is about 1200 and Yt +9 is over 2200.

As long as ve confine .ou r sel ve s to the realm of mathematics

and are not concerned with "physical truths ll , the mthematical model

ia sovereign and ia perfectly free to come up with any answer it

chooses. Eut when the model ia moved conceptually from the discipline

of mathematics to the obviously more disciplined discipline of

eoonomics, such wanton behaviour cannot be allowed; the model must

be disoiplined by a restraint.

The problem of a restraint is explicitly dealt with by

Professor Hicks in his model of the cycle when he introduces into hie

discussion the concept of a "ceilingll , which represents the inabili ty

of the economy ta produce an explosive quantity of goods and services.

A restraint receives implicit recognition from Professor Alexander

when he notes that the explosive Ilfree ll path of the difference equation

canno t go unchecked for long. Although bath authors are aware of a

restraint at full employment,they do not acknowledge the operation of

any restraint during the upswing. A free upswing might be physically

possible if there was excess capacity, but then the acceleration

analysis would be inappropriate. Where there is no excess capacity,

there will be a limit to the speed vith which the upswing can take

plaoe. 14 Even though the upswing may be restrained, it remains true

that the restraint imposed by full employment will be more serious

than the restraint on the upswing; that is, expansion in which there

are no unemployed factors ta draw on will be more difficult than

14 Supra., p.S;'.
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expansion in the presence of unemployed factors.

Let us ignore. for the moment. the restraint on the upswing

and assume that at time period t the expansion path of the model

encounters the restraint imposed by full employment. Diagramatically.

u
/Cl

"t
P
<.J

z

this restraint is represented by the line BR which. we shall say. has
y

a slope of five per cent per

period, signifying that at full

employment it ia not possible

for real output to increase
o

faster than !ive p3 r cent per

period. The free path of the

unrestrained difference equation is traced by the line tm. Yt-2 and

Yt-l are initial conditions which must be specified in arder to

determine the value of Yt. Once Yt has been found, Yt-l and Yt then

determine the value of Yt+l. However, in this case. the value of

Yt.f,l"determinedll by the difference equation lies in the impossible

area above full employment, and the largest value which Y can have at

time t+l is Y~+l. Once Yt-1 is de te rmined , there are. in effect, two

new initial conditions, and the value of Y at time t+2 will be deter_

mined by Yt and Yt+l and not Yt and Yt+l. If Yt+2 (the value determined

by the difference equation) lies above Yt+2 (the maximum value permitted

by the restriction), the answer given by the difference equation will

be overruled by the answer given by the restraint. If Yt +2 lies

below Yt-2 the restraint is no longer operative, and the difference

equation again determines the value of Y (unl.e s s , of course, another

restraint becomes effective during the downswing). There will be an

effective restraint whenever the accelerator determines a volume of
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output greater than the maximum value permitted by the restriction,

and so long as there is an effective restraint, the actual level of

output will be determined by the restraint (supply difficulties) and

not by the free operation of the acceleration principle.

A restriction which overrules the operation of the difference

equation will be effective whether it affects capacity or resources.

There ls an additional condition attached to the capacity restralnt

however. When thls restraint is not effective, the implication is

that there must be an excess supply of plant and equipment and there-

fore that the acceleration principle cannot apply. This ls as we

would suspect. The accelerator thrives on shortages of plant and

equipment, and indeed cannot exist if there is a surplus. This ie

not true, however, of ehortages of cooperating factors. A scareity

of men and material can be an effective restraint on the operation

of the accelerator, but an excese supply of these factors will not

make the aecelerator inapplicable.

(9) Constancy of the coeffieient

The final problem arising from a consideration of the

acceleration principle i s whether the coeffici ent should be treated

as a constant or a variable. The slgnificance of thls problem ls

stressed by A.D. Knox when he states, "The validity of the theory of

investment depends upon whether we can really assume the accelerator

to be constant. n15 And again, "The crucial problem of the aceelera

tion princlple ia whether the accelerator is constant. n16 Professor

15 Knox, A.D., "The Acceleration Principle, And The Theory of Invest
ment: A Survey", Economica, N.S. Vol. XIX, No. 75, August 1952, p. 272.

16 Ibid., p. 273.
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Kuznets argues17 that the assumption that the accelerator coefficient

is a constant is basic to J.M. C1ark's theory and that it is this

assumption which makes the acce1eration principle important. There

is a paral1el in monetary theory. The quantity theory of money 18

said to have fallen into d1srepute because doubt was cast on the

reliability of the constancy of v. The aeceleration principle is in

very much the sarne position. The proposition that induced investment

equals the acceleration coefficient, b, times the increment of output

has an advantage over the statement that induced investment is a func.,

tion of innovation, priees, profits, expectations et cetera, only

if it can be assumed that b will remain relatively constant. If we

must admit that b is a function of innumerable variables, the

acceleration principle must go the way of the quantity theory. It

is perhaps not too much to say that the constancy of the accelerator

is of crucial importance to its usefulness.

The constancy of the acceleration coefficient has bean

criticized by those who stress the subjectivity of the principle

and by those who include in the principle aIl factors which might

be relevant to aggregate investment. H.M. Samers for example has

written that IIthey (technology et cetera] can be considered as

factors affecting the magnitude of the Accelerator".18 On the other

hand, the constancy of the acceleration coefficient seems to be

supported by those who have stressed the objectivity of the principle.

17 Kuznets, Simon, QR. cit., p. 213.

18 Somers, H.M., Public Finance and National Income, The Blakiston
Co., Philadelphia, 1949, p. 73.
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Elsewhere in this paperl 9 we bave attempted to show that the value

of the coefficient during a continuing expansion on the part of a

firm is likely to be very closely tied ta the value of the capital-to_

output ratio. Furthermore it was suggested that the marginal capital

ta-output ratio was likely to be very nearly the same as the average

ratio unless the firm vas innovating, and in that case the accelerator

probably would not apply in the first place. This argument gives sorne

reasonably solid ground for expecting the value of the coefficient to

be constant. However some difficulties are introdueed whenwe move

from the micro-accelerator which is applicable during an upswing to a

macro_accelerator which covers a whole cycle. Let us consider sorne of

the complications introduced by aggregative analysis.

In the first place, in applying the accelerator to the

economy as in applying it ta the firm, we cannot entirely ignore expec

tations. In the long run there will be pressure on the businessmen to

make their acceleration coefficients, averaged over a number of years,

equal ta the capital-to-output ratios, but this does not prevent errars

of optimism and pess1mism from causing entrepreneurs to bu1ld too much

plant (reflecting a relatively high value of the accelerator coeffi_

cient) during the early part of the boom and correspondingly less plant

(reflecting a low value of the coefficient) during the later part of the

boom. In the second place, the acceleration analysis does not become

operative until plants run out of e xcess capacâ ty, and they are not likely

ta do this aIl at once. This factor does not actually affect the value

of the coeffic ient provided the. t i t i s applied only to incremental

19 SUpra., p.
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outputs of passive firms without excess capacity, but it doea suggest

that the increments of output which are relevant to acceleration

analysie will grow during the upswing, and, similarly, that the total

amount of induced investment will also become more important as the

upswing progresses. Third, the fact that the aggregative coefficient

is influenced Oy Many individual capital-to-output ratios introduces

the poasibility that a shift in the relative importance of the

industries which comprise the total will affect the value of the

aggregate acceleration coefficient. Fourth, A.S. Manne20 has argued

that the Ricardo effect -- the discrimination against factors which

have become relatively expensive -- which is so strongly emphasized

by Professor Hayek implies that the value of the capital_to_output

ratio ia likely to drop during the later stages of the cycle. That

relative price movements will put pressure on the entrepreneurs to

change their production functions may be granted, but the effect that

this change will have on the capital-to-output ratio and on the

acceleration coefficient is by no means certain. Finally, the

operation of the restraints will affect both the aggregate, and the

individual firm, acceleration coefficients. This point has been

recognized by R.M. Goodwin21 in the model of the cycle in which he

gives the acceleration coefficients two values, one applicable to

the Middle range of the cyclical swings, and another which applies

at the extremes. Professor Somers also makes a distinction between

20 Manne, A.S., "Some Notes On the Acceleration Pr1nciple", Review ~
Economie Statistics, Vol. XXVII, No. 2, May 1945, p. 97.

21 Goodwin, R.M., "The Nonlinear Accelerator and the Persistence of
~usiness Cycles", Econometrica, Vol. 19, No. l, January 1951, p. 5 ff.
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the value of the accelerator at full. and less than full. employment

when he wri tes nA is the technical value for A [the a.cceleration

coefficient] appropriate to a level of full employment."22 It seems

fairly clear that the resource restraint must affect the value of

the coefficient. Regardless of past increases in output. entre

preneurs will not buy addi tional equipment if they cannot obtain

credit or hire the requisite men and materials.

Of these five factors. the third and fourth are probably

not too important. and the second affects the induced. or accelerator.

component of investment though net the value of the coefficient

itself. if it is used as we suggest. The remaining factors __ the

effect of expectations and the effect of full-employment on the value

of the accelerator coefficient -- are not as easily dismissed. Where

there is a long continuous expansion. one would almost expe e t that

the "technical necessities" (or more specifically. the appearance of

excess capacity if he guesses high, and the increasing pressure on

existing capacity if he guesses low) would make the entrepreneur

trim his expectations to fit the facts. While it might be argued

that expectations will not alter the value of the coefficient to any

significant degree. the sarne cannot be said for the resource restraint

which appear s at full employment. Although i t is not inevitable. the

resource restraint does suggest a downward revision of the coefficient.

It is my opinion that where the restrictive assumptions of

the a.ccelerator are valid. it is a reasonable approximation to treat

the coefficient as a constant, at least during the upswing. The

22 some rs , H.l-t •• .QJ2. oit •• p. 82n.
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difficulty of acceleration analysis lies not in a shifting value of

the acceleration coefficient, but rather in restricting the applica

tion of the coefficient to only relevant increments of output.



OHAPTER V

THE ACCELERATOR AND THE CYCLE

Introduction

It is not the purpose of this chapter to present a complete

account of the business cycle, for we are interested in only one small

aspect of business-cycle analysis -- the operation of the acceleration

principle throughout the various phases of the cycle. For the most

part the presentation will be verbal, but occasionally it will be

convenient to follow the example of Hicks, Samuelson, Alexander,

Schelling and others and use difference equations to deacribe the

behaviour of certain variables. Sorne of the equations, we anall find,

are convenient vehicles for illustrating the operation and limitations

of the accelerator.

The model

To begin with, let us assume that it is possible to divide

industries into two categories, active and passive. The active

industries are those to which the acceleration analysis does not

apply; conversely, the passive industries include those to which it

does apply. In other words, the active industries are those which

build capacity which is not directly related to past increases in

output. In this category are new firms, old firms making new products,

many of the aggressively competitive firms, firms wi th very long-run

projects which are expected to pay for themselves only in the long

run, and probably most of the lnnovating firms. The passive firms

are categorized by their passive attitude towards their size of plant.

Although such fi ms may innovate, they do so in such a way as to

leave their capacity unchanged.
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This classification of industries suggests that output of

any period, t, could be broken down into four components: conmxmption,

induced investment, autonomous investment, and unproductive investment.

The oonsumption component, Ct' is not directly relevant to the problem

at hand, so we can dismiss it by saying that it might be a function

of last period's income, Yt-l; thus Ct =aYt_l, where a is the

propensity to consume. If there are objections to this consumption

function (as undoubtedly there are), any other eould be substituted

equally weIl. The induced investment component, I t, is a function of

past inerements of output so that I t =b(Yt_1 - Yt_2); b is the

acceleration coefficient and (Yt-l - Yt-2) is the sum of aIl incre_

ments of output experieneed by passive firms without excess eapacity.

In this expression investment is lagged by only two incorne periods,

but longer lags could be introdueed if desired. If aIl firms were

passive in our sense, Yt would, in the absence of excess capacity,

equal total output, Yt , but usually there are other reasons for

productive investment besides past increases in output, and we should

normally expect Yt to be only a fraction of Yt . The third component,

which is autonomous lnvestment, At, includes aIl investment which

1ncreases rated capacity but which 1s not indueed by past increases

in output. The final component, which we have labelled unproductive

lnvestment and which we shall designate by the symbol Ut' ls unproduc

tive only in the sense that it does not directly inerease eapacity.

It is beyond the scopa of this study to explain the behaviour of the

components At and Ut; aIl that we need to make expl1ci t about them

1s that they are not simple functions of past increments of output

and that At increases capacity while Ut does not. Suffiee it to say
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that these eomponents result mainly from innovation and aggressive

competition and that they will be much influenced by eomplementarity

of capital, strategie innovations, linked advances et cetera. The

output components can now be drawn together in the equation

Yt = aYt_l + b{Yt_l - Yt_2) + At + Ut·

With the important variables thus specified and defined,

let us look at the operation of the accelerator over the cycle.

The Upturn

The question which we would like to answer about the upturn

is not 50 much what causes it, as what part, if any, the acceleration

principle plays in bringing it about. On the face of it, one would

hardly expect the accelerator to have anything to do with the first

increase in output which marks the upturn sinee according to our

definitions induced investment follows, rather than precedes, an

increase in output; induced investment is the result and not the

cause of increased output. However, the acceleration principle must

not be dismissed so rapidly. The aeeeleration coefficient operates

not on the increments of total output, but on the increments of

output experienced by passive firms without excess eapacity, and it

is possible that the latter increments MaY be positive and that sorne

firms May thus be induced to invest even before aggregate output has

inereased. Algebraically, we are saying that the expression

(Yt-l - Yt-2) May be positive when (Yt-l - Yt-2) is zero or even

negative. However, although it i5 theoretically possible that

induced infestment May h~e some part to play in the upturn, it is

not likely to be an important role because of the existence of wide-
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spread excess capacity.

The existence of this excess capacity at the time of the

upturn could undoubtedly be verified by looking up the relevant

statistics. However, on the theory which is in the best of British

traditions that it is easier to think something up than to look it

up, we might content ourselves with advancing two theoretical

reasons for believing that the upturn must occur in the face of

redundant capac t ty , In the first place, the slump "lOuld have to be

unrealistically long in order for it to work off aIl excess stocks

of capital. The length of time required i s determined by the ac tual,

(rather than the bookkeeping) rate of depreciation. It is not likely

that the effective average rate of deprectatlon will be in excess of

four per cent per year. Using straight_Iine depreciation, this would

mean an average life of plant and equipment of only twenty_flve years,

and even wlth such short-lived equipment, the depression would have

to drag on for over eight years~~ gross investment in order to

reduce the output potential of the economy by Just one-third. Indeed,

this eight-year estimate may be too low, for there are two further

obstacles to the decline of productlve capacity during the early

years of the depre salon. First, even if the capl tal la subject to

an average depreciation charge of four per cent each year, the actual

physical depreciation, 1.e., the decline in capacity, may be negligible

for a number of years. Capacity m~ be partlcularly slow in withering

away during the early downswing 8 ince a good deal of the equipmen t

will be new. Second, we have been assuming straight-line depreciatlon

whlch Ls a function of time, but much depreciation will be related

more directly to use. If the downswing is rapid durlng the first few
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years, excess capacity will develop, and the effective rate of

depreciation on this under-employed capital may be considerably

reduced. The depression should be especially good for the longevity

of the equipment of the investment_goods industries which, with zero

gross investment in the economy, should be complete1y1dle and hence

should have a very low rate of physical depreciation.

The second reason for believing that there must be excess

capaeity at the time of the upturn is tbat in the real world the

upswing takes place faster than the restraint which would be imposed

if there were no unused plant would permit. The magnitude of this

restraint is found by dividing the capaci ty of the investment_goods

industries in excess of what is required for replacement, by the

capital-ta-output ratio. If investment-goods industries really had

no exces s capacâ ty, which w1 th zero gross investment -would mean that

they had no capacity at aIl, the nwnerator (capacity in excess of what

is required for re~acement) would be negative. Even after entre

preneurs decided to make net investments, output and capacity would

continue to decline until this term could be made positive. A

numerical example may aséist in clarifying the point. Let us assume

that the investment-goods industries must have capacity capable of

producing $100,000 worth of investment goods each period in order

to maintain the economy's capital intact. If, because of a long,

severe depression, the capacity output of the investment_goods

industries drops to $70,000 per period, total capital will decline at

the rate of $)0,000 ($100,000 - $70,000) per period, and total output

of both investment and consumption goods industries will decline by

$)0,000 divided by the capital-to-output ratio. If · the latter has
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a numerical value of, say, J, total output will decline by $10,000

per period. Even after entrepreneurs decide that they want to

increase aggregate output they cannot do so, for output will continue

to decline until such time as the capacity of the investment goods

industry can be increased to $100,000 per period .

In vlew of the evidence, l think it must be granted that

the upswing ls likely to occur in the presence qf wide_spread excess

capacity, and therefore that induced investment will not be an

important factor in bringing it about. Although it cannot be assumed

that induced investment is incapable of playing a:ny part whatsoever,

we must conclude that the major explanation of the upturn is to be

found in the behaviour of autonomous and unproductive investment.

The upswing

Not only is induced investment unlikely to have a large

part to play in the upturn because of excess capacity, but it is al so

unlikely to be much more important during the early part of the

upswing, and for the same reason. During the time that autonomous

and unproductive Inve s tmenta are being made, but before the active

industries begin to offer their products on the market, the passive

industries will undoubtedly experience an increase in demand. When

the products of the active industries begin to arrive on the market,

however, they will affect the demand for the old products directly

and indirectly. Directly, the new products MaY be substitutes for

the old products -- nylon May displace cotton; indirectly, they will

compete for purchasing power -- television sets May make diamonds

harder to sell. If we assume that this direct and indireet substitu

tion ls not complete, and that the output of the passive industries
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continues to expand, there may come a time when a significant number

of the passive industrie s feel pressed to enlarge their productive

capacitYt and it is at this time that the induced component of invest

ment becomes important. The exact Ume that induced investment

becomes significant depends primarily on when the passive industries

exhaust their capacitYt and this. in turn, depends on such things as

the productive capacity attained in the previous boom, subsequent

gross investment following the dOWnturn t and the rate of depreciation.

The manner in which investment in the early part of the boom was

divided between the autonomous and unproductive components makes a

good deal of difference to the length of time which elapses before

the appearance of induced investment. Both components have , dollar

for dollar, the same ineome-generating force, and hence both speed

the return of a significant induced-investrnent cornponent; but by

definition the autonomous investment also increases capacity (after

an appropriate lagt of course), which works to the detriment of the

passive industries and their induced investment. The mere existence

of this autonomous and unproduetive investment after the upturn will

not be a sufficient condition ta bring about the removal of excess

capacity. If output ia ta be increased and the acceleration prin

ciple is to be brought into play, each periodls investrnent must be

larger than that of the preceding period Binee the multiplier

operates not on investment, but on the incrernent of investment. The

"soaking up" 0 f excesa capacity will depend not only on the amount

of investment but also on its growth.

With zero, but net negative t net investrnent during the

previous depre s s Lcn, there will be no incentive for the passive firm
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to undertake induced investment until the Ithigh water mark" of the

last boom is reached. If there has been negative net investment,

then induced investment will begin somewhat earlier. It is quite

possible (especially if population is constant) that the output of

the passive industries never exceeds or presses on oapacity, and this

would mean that the amount by which the output of the present boom

exceeds that of the preceding one has aIl accrued to the industries

which comprise the active sector. While this stagnation of the

passive sector is possible, and while it is even likely that qui te

a number of passive industries will not take part in the expansion

of the boom, we shall assume that after the upswing has been in

progress for sorne time, excess capaoity is exhausted in a number

of passive industries, and that induced investment becomes a signi_

ficant component of total output.

The proposition that induced investment doea not become

important until the upswlng has been in progresa for sorne time has

two consequence e , In an earlier chapter it was argued that during

a long, continuous expansion there would be pressure on the entre

preneur to equate his acceleration coefficient to his capital_to_

output ratio; a higher coefficient would mean the appearance, after

a lag, of excess capacity, and a lower coefficient would mean a

oontinuing and increasing pressure on productive caPacity. In a

long-oontinuing expansion, the difficulty caused by expectations

would be at a mi:o.imum (remembering that we are spe akfng only of

induced investment by passive industries), and without doing too

much violence to reality. we could assume that entrepreneurs are

governed directly by the technical necessities which. like a well-
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ordered politbureau. would permit very little "expectat tcnal, devia-

tionism ll from the party line laid down by the acceleration principle.

However, if the induced component of investment is not going to join

the uprising until it 15 weIl under way, there is going to be less

time to indoctrinate the entrepreneurs and hence more room for

optimistic or pessimistic deviationism which will have to be purged

by a depression.

The second consequence of the delayed participation of

induced investment in the upswing is that there will be less

opportunity for maladJustment to develop in the investment goods

industries. It has been arguedl that a rapidly expanding industry

will make great demands on the relevant investment_goods industries.

and that given time. a freely-operating acceleration principle will

cause an over expansion of the investment-goods industries. This

over expansion is not something which can develop in a short time.

and anything which operates to reduce the length of the relatively free

expansion path of the output of passive industries should, one would

think, reduce the poss1bility of a maladjustment caused by the too-

rapid expansion of the induced investment component.

In the discussion of the qualifications of the acceleration

princ iple2 it was maintained that its operation was not free even

during the upswing. Without excess capacity, the growth of ou~ut

would be restrained by the growth in capacity. It remains to be seen

where this restraint fits into the present narrative.

1 Haber1er, G.• Prosperity and Depression, New York, United Nations,
1946. pp. 365-366.

2 Supra., P.6'"! .
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During the early stages of the upswing, businessmen will

undertake autonomous and unproductive investment which, through the

multiplier, will raise income and output. Because of the unemployed

factors and the unused capaclty, the lncrease in output at thls stage

could take place quite rapidly. The actual rate of increase of

output, however, will be controlled by the rate of increase of invest_

ment, the size of the multiplier, and the length of the various lags.

Although there is nothing to indicate that this initial upswing will

talce place rapidly, we might still call i t "free" since 1 t is

operating without a restraint, and regardless of the actual output

achieved, the physical plant and cooperating factors are available

to enable large increases in output in the comparatively short rune

During this free upswing the acceleration principle will have only

a minor role to play in the making of investrnent decisions.

When the upswing has expanded far enough to soak up excess

capacity, two new factors are introduced. First of all, the accelera

tion principle becomes operative on a more significant scale. Second,

the growth of output ls now subject to a capacity restraint. We

shall assume that at this stage there ia only a capacity restraint,

that la, that there ia still under-employment and henee a reasonably

elastic supply of cooperatlng factors. A simplified expression fo r

this capacity restraint would be as follows: the ne t capital-forming

capacity of the investment-goods industries as a percentage of

national Lncoine , al.L divided by the capital-to-output ratio. This

expression gives the maximum percentage rate of grO\'1th of the national

income in the absence of excess capac i ty.
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Full employment and the downturn

The occurence of full employment in a strong boom has the

effect of introducing an additional restraint into the model of the

cycle. The restraint on the upswing was termed a "capect ty restraint"

since output could not be expanded without limit in the short run

because the physical capacity was not available. As new plant was

constructed, however, there was no difficultyin putting it into

operation because there was asswned to be unemployment in the factor

markets, and therefore men and materials could be readily hired ta

cooperate with the new equipment. If the expansion continued, there

wauld eventually come a time when the cooperating factors would become

fully employed. This brings us ta the "full employment" restraint.

The expansion path of the economy through the upswing and

full employment is il1ustrated in the accompanying diagram. During

the free upswing the accelerator is inoperative. At time A it is

assumed that the economy exhausts its excess capacity, and that

therefore passive firms will

begin to undertake induced

investment subject to the

capacity restraint. At ]3 the

excess supply of cooperating

factors is exhausted, and the

y
o
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t

'------_._---_.__ ._._--_._~

t""e t

resource restraint becomes effective. The upper restraint i5 usually

called full employment, 1mplying that it is labour which is in

inelastic supply. However, it could Just as well be any other factor;

it might, for example, be steel; and to be perfectly acurate we ahould

allow for a number of restraints or "ce1Iings" as they are called by



Professor Hicks. However, labour iB in a real sense the ultimate

bottleneck, and it wou1d s1mp1ify the argument if we assumed that

labour was the only cooperating factor wh1ch might be in short supply.

It 1s apparent from the nature of the two restra1nts that

their intersection will almost inevitab1y form a kink. The slope

of the first is restricted not only by capacity but aIso by shortages

of cooperating factors. The k1nk simp1y implies that expansion with

unemployed factors is likely to be eaaier than expansion wi thout

them. This kink ia of the utmost importance to the operation of the

acceleration princip1e, for it indicates a slowing down in the rate

of increase of output, and it is commonly held that thie is a suffi

cient reason for a decrease in the amount of investment.

Returning to our legendary shoe industry, we recall that

an increase in the sale of shoes from 10,000 to 11,000 a year a

ten per cent growth -_ meane an increase in the purchase of shoe

machines from ten to twenty per year. If output is then ta be raised

to 11,500 -- an increase of a little under five per c&nt -- there will

be an absolute reduction in the number of machine s ordered in the

second year as compared with the first; ten machines will be needed

for replacement, and five machines must be purchased in order to

produce the extra 500 shoes. A decrease in the rate of increase of

output causes an absolute faIl in the rate of investment.

~er since the Clark-Frisch controversy3 most authors have

been careful to qualify the conclusion that a decrease in the rate of

increase of output causes an absolute fa1l in the rate of investment

:3 Supra., pp. 52 - 5 5.
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by admitting that the absolute fall in the rate of purchase of invest_

ment goods (gross investment) might be prevented by an increaae in

replacement demand. While the qualification ia formally correct and

important when thinking of a single industry, it is unlikely that

the "Frisch qualification" would prevent a downturn in a model repre_

senting the whole economy. As we have argued, the graduaI substitution

of replacement investment for net investment cannot oceur unless

there is a convenient increase in the propensity to consume to offset

the decreased rate of net investment. With a constant propensity to

consume, a reduetion in the amount of net investment would, via the

multiplier, reduce incarne, demand and output. Once output began to fall,

replacement demand itself would shrink.

We do not have to rely on the Frisch qualification (the

increase of replacement demand) to prevent a downturn when the

expansion path of the economy encounters the ceiling. It can be

shown mathematically that under certain conditions, aven when aIl

investment ia of the induced variety, a decrease in the rate of

increase of output is not a sufficient condition to bring about a

downturn. Let us for the moment return to the shoe_industry model

of the economy, in which induced investment la the only kind of

productive investment. On page 73 such a model was represented

mathematically by the equation Yt = .9.5Yt_l + 2.1(Yt_l - Yt-2). This

equation had two growth factors, a minor one of five par cent and a

dominant one of one hundred per cent. We noted that the !ive par

cent rate of growth was unstable. If the initial conditions (Yt-2

and Yt-l) are given particular values so that Yt-l = 1.0.5(Yt_2), the

mathematical expansion will continue indefinitely at the rate of five
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per cent per period. The slightest displacement from this path,

however, will ultimately cause explosion or break-down, and it might

therefore be argued that the five per cent rate of growth is without

economic significance. However, the minor growth factor becomes of

the utmost importance when we consider the ceiling. If the full

employment restraint will permit a growth of five per cent or more,

the expansion path will continue to "creep along the ceiling"; the

model will be completely stable in an upward direction and there

will be no reason (as far as the mathematical model is concerned)

for a downturn. However, if the slope of the full-employment

restraint 15 less than the slope of the minor growth factor, then

the model will be unstable downwards, and a downturn will be caused

by virtue of the fact that the expansion path will have encountered

a severe restraint.

The model ls interesting, and the fact that the kink (the

slowing down in the rate of increase of output) is not a SJ.fficient

cause for a downturn is very suggestive, but we cannot attach much

importance to any economic conclusions arrived at by such a model.

It would be asking a great deal of a single model to expect i t to

describe all phases and turning points of the cycle, and although

this model might descr1be the upswing, it will not provide an

explanation of the upper turning point since it asmxmes that at full

employment the relationship between output and investment remains the

aame , At full employment any number of things may happen to upset

this relationship; for the moment it 1s enough to point out that the

supply of cooperating factors may become inelastic, and this ls

sufficient to alter the relationship implied oy the acceleration
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principle. Although it might be possible to construct a special

mathematical model for the upper turning point, the argument would

probably be easier to follow in economic, rather than mathematical.

terms.

The encounter with a full-employment restraint implies a

reduction in the rate of increase in output. and such a reduetion. it

is elaimed (neglecting the Frisch ~ualification), is a sufficient

cause for a downturn in investment. However, there is a major dis_

tinction to be drawn between a reduction in the rate of increase of

output caused by a slackening of demand, and the sarne reduction caused

by supply difficulties. A demand restraint. with its effect on output

and investment through the acceleration principle, is clear and

unambiguous; a supply restraint is note To take a simple case. if

the shoe industry wishes to increase its net purchase of machines

from ten to twelve, but if, because of supply difficulties, the

industry can get delivery of only nine additional machines, the output

of shoes will be lower than it would have been if the order for new

e~uipment had been completely filled. ~ut such a reduction in the

rate of increase of output would hardly be looked upon by the entre

preneurs as a reason for reducing the amount of investment in subsequent

periods. Quite the reverse. The inability of the entrepreneur to

have his investment orders filled would probably encourage him to

place larger orders in the future.

The actual behaviour of investment plans after the full_

employment restraint is reached will depend ta a considerable extent

on where the supply difficulties first appear. If the shorta€€ first

appears in the investment trades themselves, as we assumed When the
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order for new machines was eut from twelve to nine, then. of course.

firms cannot invest faster than they can get delivery of the plant

and equipment that they order. At full empâoymen t , however, the

capacity restraint is not the only one, and when shortages appear in

the supply of cooperating factors, the investment decisions may behave

quite differently, and will certainly be influenced by the supply of

cooperating factors available. As a limiting case. a perfectly

inelastic supply of labour in consumption industries could bring

induced investment to an abrupt halt. If a firm is completely passive

and has no technological changes of which it can take advantage, and

hence can invest only by ordering more of the same kind of equipment,

then once an absolute labour shortage appears it will not make

further investment regardless of past increases in demand or expeeta

tions of future increases. Any addi tional equipment purchased would

have to remain. idle solely for want of workers te l'Un i t. A labour

shortage would thus inevitably lead to a downturn if all investment

were in this category, al though it would be necessary to postulate

in addition that labour was immobile between the conBumption and

investment trades, Binee thiB explanation of thedownturn amounts to

the paradoxical proposition that unemployment iB caused by an

excessive demand for labour.

The example chosen. in which there was a perfectly inelastic

supply of labour and no innovation, was a limiting case. Induced

investnent by passive firms is not the only kind of investment; 50

let 'u s examine in detail what happens te all three investment

components at full employment. The indueed-investment component will

be the hardest hit by supply difficulties. The rate of induced
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investment by passive finns will depend on the rate at which the

cooperating factor (labour) can be made available to the expanding,

passive industries. The supply of labour will depend on the growth

of the labour force, the degree to which the unproductive and auto

nomous investment components are factor releasing, and the rate at

which factors are released by declining industries. The active

industries will be in much better position to protect themselves

against the labour shortage. For the most part, the,y will bemade

up of innovating firms, and the innovation may be aimed, in effect,

at getting a larger output per worker. If the innovation is very

successful, these industries, despite the fact that they are by

definition capacity increasing, may also be factor releasing.

Furthennore, some of the active industries displaying great sang

froid (undeterred qy the sight of red in other firms' balance sheets)

may be slowly strangling old firms and at the same time picking their

pocketB of unemployment. Even at full employment the expans âon of

synthetic textiles may be facilitated by the absorption of employees

released from the production of natural fibres.

The unproductive category of investment is least likely to

be affected by an encounter with the full employment restraint.

Since this type of investment does not aim at increasing capacity,

its objective will be either to reduce cost (release factors) or

improve the product (which may or may not absorb additional cooperating

factors). On balance, one might expect this investment component to

be factor releasing, especially at full employment when there will be

a strong bias operating in favour of the selection of factor_releasing

innovations.
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So far we have been inquiring into the behaviour of the

investment components at full employment under the tacit assumption

that there was no shift in the importance of the various investment

comPOnents; we have assumed that the active industries remained active

and that the passive firms remained passive. However, the restraint,

which is so hard on the induced component of investment, might

encourage autonomous and unproductive investment, both of which are

less vulnerable to the supply difficulties caused by full employment.

These supply difficulties, which weaken the aecelerator, may cause

the passive firms ta beeome at least temporarily active. This is

beeanse the shortages may serve as a shoek which will encourage

innovation. The necessary incentive ta change may come from the

firm's concern with maintaining its share of the market or with keeping

its eustomers happy. The previous depression may have sa conditioned

the entrepreneur that the mere thought of turning away business is

distasteful. A bottleneck, therefore, may shake up the enterprise,

may make the businessman look around for new sources of the scaree

factor, and may encourage him to spend time and thought and money on

research; it may even wake him wllling to listen te suggestions from

the shop committee on how to overcome bottlenecks! Moreover the

price of the bottleneck factor may change and thus alter the relative

cost structures. This movement in relative prices may, in turn, make

possible, or more attractive, a change in the proportions in which

the factors of production are mlxed.

To argue that full .employment may encourage investment ls

sa at variance with the views of most business-cycle theorists that

a short digresslve look at the conventional views might be in order.
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Three reasons which have been given for believing that the boom

discourages investment are: (1) priee movements increase risks and

malte caleulation and forecasting more difficult and hazardons; (2)

entrepreneurs will expect that the boom will not last for long. and

will eoneentrate on plans to increaae output in the very short Tan

in order to cash in on the high priees while they last; (3) costa

go up during the boom. and although priees may keep pace. it is

expected that investment during the boom will leave the fi Tm saddled

with high capital costs which will endanger its competitive position

when priees recede.

Granted that a11 three factors might be important in special

circumstances. there is sorne ~estion about their general validity,

and especially about their relevance to a boom in whieh there is an

extensive period of full employment. The generality of the last two

points is open to attack sinee both depend on the expectation of a

downturn __ there ls a downturn because businessmen expect one. Once

the expectation of a decline in costs and priees is repla.ced by a

widely-held e:x:pectation of a continuing "ereeping inflation l1
, there

ia no reason for priee and eost inereases themselves to diseourage

investment. As far as the first point is coneerned, priee movements

(as opposed to priee increases) may increase risks or they may not.

Priee movements will not inerease risks if the entrepreneurs can

predict, or thi~ they can predict, the trend of relative priees.

The continuation of inve stmen t during the boom will require two

predictions: a favourable long-Tan prediction about the price_to_cost

ratio i.e. about the long-TUn profitability of the enterprise, and

a prediction about the behaviour of relative costs. For example, if
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the businessman is convinced of the long-run profitability of hie

business and believes that labour costs will increase faster than

other costa, he will be encouraged to substitute the services of other

factors for those of labour. This will normally mean the investment

in labour-saving machinery.

To refer to the very recent situation, which has obviously

inspired much of what has ~ne before, there is evidence that some

twenty years of increasing priees have convinced many businessmen

that they can eount on a gradually inereasing priee level. This is

suggested by the very terms and metaphors in which wages and costa

are discussed in the trade journals. The period is referred te as

one of "creeping inflation". 'l''Iben cost increases are being reported,

they are not ll r i di ng up the crest of a wave" but are rather "pushing

the economy up to a new higher plateau of costs" thus suggesting the

stability of priee increases. And not only is it assumed that costs

generally are going up, but when consideration is given te the

political and economic power of trade union monopoly, it must seem

like a fairly safe bet that labour costs will continue to lead the

cost increases .

At this point there ia a related argument which might be

added Il in defence of monopoly". Professor Haberler has argued4 that

monopolistic practices encourage depressions because they raise priee

and reduee output without releasing any compensating expansionary

forces. Apart from the question of whether or not increased wages

reduce output, there are two things to be said for trade union

4 See for example Haberler, G., ~. ~'t pp. 353,372-373.
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monopoly. In the first place the existence of labour organizations

and their position in society mean that there will be sociological

and political, as weIl as economic, considerations assisting the

businessman to predict the direction of changes in labour vis-à-vis

other costs (if the priee of labour were determined by economic

considerations alone, prediction of the direction of change of

relative costs might be more difficult). In the second place, if

labour is the ultimate bottleneck, and if it is the factor whose

scarcity is likely to cause the downturn in investment t then it might

be a good thing for unions to "shock" entrepreneurs wi th higher

wages before unemployment di eappears and labour be come s physically

scarce , The wide_spread attempt by busine ssmen to escape from labour

costs at a time of actual or approaching full employment is probably

the best gu.a.rantee that we can have against a decline in investment.

This sort of investment, which may be encouraged by full employment,

is not accelerator induced. However, it is important to keep in

mind that the inelasticity of supply, which, in itself, will tend to

reduce the purely passive output-induced component of investment,

will, under certain conditions, tend to increase other types of invest

ment. The encouragement of autonomous and unproductive investment

is directly relevant to our problem, because in so far as it results

in the release of scarce factors it will increase the amount of

induced investment that can be undertaken by the passive firms which,

unaided by innovations, have no opportunity to do anything but purchase

more of the sanie kind of equipment.

To recapi tulate, if we assume the adequacy of demand, the

behaviour of the induced component of investment at full employment,
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that ls, at the top of a strong boom, will be determined by the

difficulties encountered in the supply of caPaCity and cooperatlng

factors (labour). The capacity restraint will not 1ikely cause an

absolute decrease in the amount of investment (the economy is not

likely ta be able to undertake 1ess investment at full employment).

and even if the operation of this restraint does involve a slowing

down in the rate of increase of output, it is not 1ike1y to have

an adverse effect on future investment decisions . The restraint on

the supply of cooperating factors will be more harmful to induced

investment and m~ easily cause this component ta shrink, regardless of

past output or future expectations. lihether the induced investment

diminishes or not will depend on (a) the size of this investment cam

nonent and (b) the rate at which the scarce factor is made avai1able.

If the investment component is ~uite small in relation to the rate at

which the scarce factor becomes available, it might be possible that

the component would not decline at aH a t full employment. If the

induced component of investment is relatively large the component

will behave cyclically, and the encounter with the full employment

restraint will produce a down turn of the component. But it is only a

downturn of the component that necessarily follows, and the downturn of

the component ls not sufficient ta insure a downturn of aggregate out,

put. In this chapter it has been suggested that under certain conditions,

not unlike those prevailing tod~, the reSOUTee restraint, whieh has the

effect of diminishing induced investment, may stimulate other types of

i~estment. These other types of investment not only may compensate for

the drop in investment of passive industries but also may increase the

supply of the scarce factor available so as to permit the continued growth
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of the passive industries.

The downswing

A brief look at the downswing will complete our study of

the role of the accelerator during the cycle. Because we have

dealt with this phase of the problem before,5 what we have to say

here will be merely by way of review. In considering the limitations,

we found that there was a seTere restraint on the operation of the

accelerator during the dO~nlswing. The amount of disinvestment that

can be carried out in any perlod i 8 limlted by the rate of deprecia

tion multiplied by the stock of capital; the reduction in output

which is possible each period without running into excess capacity

is a function of simply the rate of depreciation. If output ls

reduced each period by less than the rate of depreciation, the

acceleration principle will still predict the amount of disinvest

ment (each period); if, however, the decrease in output is greater

than the average rate of depreciation, disinvestment in each period

is determined not by the acceleration principle, but rather by the

depreciation rate and the stock of capitaL This does not mean that

in a rapid downswing the acceleration principle is completely

inoperative; the principle will still determine the total amount

of disinvestment that must take place before excess capacity is

removed.

The releTance of the acceleration princlple te the downswing

ls rather similar to its relevance ·i n the case of the single increase

of output. In the latter case we found that the principle could

predict the amount of investment, but left in doubt the question of

5 Supra., p. 6 e.
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how the investment would be spread over the succeeding periods.

With a rapid downswing the acceleration principle tells us the

total amount of disinvestment that 15 warranted, but cannot itself

tell us the amount of disinvestment that will be undertaken each

period.



CHAPTER VI

APPLICATIONS OF THE ACCELERATION PRINCIPLE

Introduction

In the literature on the subject, the acceleration principle

has been applied in three important ways. It has been used to explain

(1) the relative fluctuations in consumption and investment trades,

(2) growth, and more particularly. the conditions necessar,y for steady

growth, (3) the business cycle. espeeially the downturn. The three

uses are closely related. but nevertheless each seems to have its

own literature. Since we have dealt at some length with the problern

of relative fluctuations, we shall confine our attention in this

chapter to growth and the cycle.

SECTION r

GROWTH

An extensive literature on the econornics of growth has

sprung up in the last decade. Our purpose here is not to survey this

field. but rather to comment on a few points in the literature which

are relevant to a study of the acceleration principle.

Harrod's fundamental eguatiôn

In his book Towards ~ Dynamic Economies Mr. Harrod gives a

fundamental equation, GO = s.l G, which is AY/Y, stands for growth;

C (or I/~Y) ls the symbol for capital; and s (or I!Y) is the fraction

of incarne saved. Although the relationship between the aceeleration

prineiple and the fUndaroental equation is not expressly stated. Mr.

1 Harrod. R.F., Towards ~ Dynamic Economies. London, Macmillan and
Co., 1948, p. 77.
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Harrod does seam to consider that the equation cantains the principle,

for he introduces a modification (which we need not consider) "To

meet the criticism that this eq~ation gives too much emphasis to the

acceleration principle". 2 What, exactly, i s the connection between

the fundamental equation and the acceleration principle?

lt May be recalled that under certain conditions there ia

justification for 5ubstituting the capital-to-output ratio, K!Y or

l!dY, for the acceleration coefficient. Thus Mr. Harrod's C has sorne

claim to be considered as the coefficient of acceleration. Cr' which

i5 analagous to C, is defined by Mr. Harrod as "the requirement for

new capital divided by the increment of output to sus ta ân which the

new capital is required."3 Thi s is Just our old friend the capital

to-output ratio, which ia at very least the basis of the coefficient,

and which, in a continuing expansion, must equal it. 13ut the aecelera

tion principle i8 more than a capital-to-output ratio; it ia a theory

of inveatment in which the amount of capital outlay I s determined by

multiplying an increment of output by a coefficient. How closely

Mr. Harrod's fundamental equation parallels the acceleration principle

can be seen by dividing both aides of the equation by Y to obtain the

expression ~Y x 1!~Y = l. The latter la a recognizable form of the

acceleration principle.

Despite the strong family resemblance, it does not appear

to be Mr. Harrod's intent to present merely a disguised statement of

the acceleration principle. In the acceleration principle the stimulus

2 Ibi d., 1>. 79.

3 Ibid., p. 82.
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to entrepreneural action is AY, and given any particular increment

of output, entrepreneurs then undertake the amount of investment

warranted by the increase in output. If the fundamental equation

were completely parallel to the acceleration principle, we should

expect ~Y/Y to be the independent variable or the data given the

entrepreneur, and I/Y to be the response. In Mr. Harrod1s scheme,

however, it is clear that ~Y/Y (G or Gy) is not merely data. Gw

(which is a special value of G, and which is called the warranted

rate of growth) is defined as "that over_all rate of advance which,

if executed, will leave entrepreneurs in a state of mind in which

they are prepared to carry on a similar advance" ./.J- This seems to be

an inversion of the sequence of events set in motion by the accelerator.

We can readily understand entrepreneurs being activated by ~Y, or

even J,Y/Y, but it is difficul t to imagine why a particular rate of

advance should itself either be Itwarranted" or be the signal which

convinces entrepreneurs that they should carry on as before. Given

a particular rate of advance of output, an individual en trepreneur

will be forced to adopt a certain rate of investment, and if anything

is to meri t the term "warranted", i t should be the rate of investment.

Nor does it seem likely that the entrepreneur would look to ~Y/Y to

see whether he should carry on at the existing rate of adva.nce.5 One

suspects that the crucial indicator in this regard is C. A high ~

post capital-to-output ratio means excess capacity or excess stocks,

while a low ratio implies shortages and bottlenecks. The comparison

of an ~ post, wi. th a desired, ~ ante, C would show entrepreneurs

4 Ibid., p. 82.

5 :By "rate of advance" Mr. Harrod presumably means rate of investment.
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whether past decisions had been overly optimistic or pessimistic.

Although the equality of desired, and actual, capital-to-output ratios

might leave businessmen in a satisfied state of mind, it is still an

open question whether they ~uld therefore be willing to carry on

with a similar rate of advance.

The fundamental equation of Mr. Harrod might be caricatured

as the acceleration principle standing on its head. This inversion

does not follow from the statement of the equation itself, for, as

we have seen , the equation can be very easily reduced to a form of

the acceleration principle. Nevertheless the direction of the causal

relationship seeme to be reversed. When developing the fundamental

idea of the acceleration principle. we insisted that the sequence of

events was important. Once dY (or ûY/ Y) was given, a warranted rate

of investment, I, (or. if we prefer. I/y) necessarily followed. In

the fundamental equation. on the other hand , the investment appears

to come first; then businessmen examine increases in output (expressed

as a fraction of total output) to see not only whether past advances

were correct. but also whether similar advance s should be carried on

in the future.

The fundamental equation ls an interesting tool of analysis

which deserves more attention, but further attention at this point

would lead us away from our main interest. The observations offered

here can be summarized as follows. (a) The fundamental equation is

a very close relative of the acceleration principle. (b) Unlike the

acceleration principle, which takes increments of output as given and

then determines a warranted rate of Lnves tment , the fundamental

equation takes investment (expressed as a fraction of ~tput) as given,
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and asks 'Ilhat the warranted increment of output (again expressed as

a fraction of output) is. (c) The acce1erat1on princip1e 1s a theory

of 1nvestment which can be re1ated to entrepreneurial expe rience;

it i6 not easy to relate the fundamental equation to the activ1ties

of the firm.

Professor Domarls eguation

Un11ke Mr. Harrod. Professor E.D. Domar does not suggest

that his "fundamental, equation" contains any trace of the acce1eration

princip1e. but an examination of his very important equation6 revea1s

that it. 1ike the fundamental equation of Mr. Harrod, contains a

function c108e1y akin to the acee1erator. The Domar equation 1s

compounded of two e1ements: a demand function and a supp1y function.

We may represent the demand function oy the equation /lYd =AI xl/Cl ;

the amount by whieh this periodls income exceeds 1ast periodls incorne.

llYd, equals the increase in investment, dl, times the multiplier. 1/c4

The supp1y func td.on, ~Ys = 1er • tells us that the increase in output.

~Ys' will be equa1 to investment. l, mu1tip1ied by (ignoring a11

complications) the output-to-capital ratio. that is. by the inverse of

the usual capital-to-output coefficient. If neither excess capacity

nor a shertage deve1ops, the increase in output must equal the

increase in demandj in other words. AI x 1/r::t must equal 1er •

What is of primary interest for our purpose in Domarle

ana1ysie Ls the supplY equation. AY = I rI" • As the equation stands it

does net suggest the acceleration principle. and yet it can be very

6 Dcmar, Evsey D.• "Cap1 tal Expansion, Rate of Growth and EmpLoymenb'",
Econometrica. Vol. 14. 1946 t pp. 137-147. See .al so "Expans âon and
Employment ll • American Economie Review t Vol. XXXVII. No. 1. ?~arch

1947 t pp. 34-5.5; IlThe Problem of Capital Accumukat Ion" t American
Economie Review. Vol. XXXVIII. No. 5. December 1948, pp. 777-794.
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easi1y tranaformed into a recognizable form of it. If we divide

both sides by 11er, we obtain the expression l ; 11er x JlY. S1nce

~ ia the output-to-capital ratio 1/~ ia obviously the capita1-to-

output ratio, and the whole expression might stand as a statement of

the acceleration principle.

This siml1arity between the supp1y function and the acce1era-

tion princip1e Ls very suggestive. When 'de stop to refiect, it becomes

evident that the who1e princip1e of induced investment rests on the

question of supp1y. Businessmen are encouraged to undertake induced

investment because increases in output result in a shortage of supp1y

which can be corrected comfortab1y only by an increase in investment.

1/~ x ÂY gives the amount of investment which will be requlred to

solve the supply difficulty; I~te~us the amount of supp1y that will

be forthcoming when the investment is undertaken. When we write the

acceleration princip1e l = b~Y, the supply condition i8 imp1icit. By

reversing the equation. as Professor Domar has done. the supp1y

function i8 made explicite

It i8 interesting to find that from the equations of both

Harrod and Domar, which are to be found in two important contributions

to the 1iterature on growth economics, we can derive the aceeleration

principle. This suggests that the principle may play a part larger

than ls generally thought in economlc theory.

Professor Alexander' s "steady gro,"lth l1

In an important article written by Professor S.S. Alexander. 7

7 Alexander. S.S., "The Acce1erator as a Generator of Steady Growth".
~ Quarterly Journal .Q.f Economies, Vol. LXIII, No. 2, May 1949,
pp. 174-197.
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a model is introduced which describes the interaction between the

multiplier and accelerator, and a question is raised concerning the

conditions which must exist before the model can exhibit steady

growth. To answer this question Professor Alexander considera

different values for the parameters -- the propensity to consume, the

acceleration coefficient and the length of the period. Since the

difference equation which is used to express the interaction model

has both dominant and minor growth factors, and since the minor

growth factors are unstable, and tend to become swamped by the larger

ones, the problern resolves itself into an investigation of the condi

tions which are necessary in order to have a dominant growth factor

which is low enough to be plausible.

We found that in the particu.lar illustrative exa.mple

Yt • .95Yt_l + 2.l(Yt_l - Yt..2) 8 which we borrowed frorn Professor

Alexander, the dominant growth factor was a robust one hundred per

cent. This, on the face of i t, "fould not appear to be a "reasonable"

rate of growth, but the author points out that if incorne, Yt, is

defined as income in excess of, say, fifty billion dollars, a growth

rate of one hundred per cent per year "need not be implausible for

a limited number of years".9 Alexander suggests that the real incorne

sequence in billions of dollars could be 51, 52, 54, 58, 66, 82, 144.

However, when we recall that this sequence of incornes must oocur in

the absence of excess capacity, and that therefore a capacity restraint

must operate on the upswing, it becornes apparent that this sequence of

8 ~., p. 177.

9 Ibid., p. 178.
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incomes is quite improbable after the first two or three years. An

increase in output of four billion dollars (from fifty-four ta fifty_

eight billion), given a capital-to-output ratio of three-to_one, would

require an investment of twelve billion dollars; over twenty_two per

cent of the fifty-four billion dollar national income would have ta

be devoted to ~ capital formation to permit a national incorne of

fifty-eight billion dollars the next year . The sequence of incomes

becomes more implausible with each succeeding year. We are led ta

the conclusion that if the economw is to advance according ta the

dominant growth factor, the latter should be reasonably SIDall even

if ou tput ls measured from sorne arbitrary point.

The quest for reasonable values of the parameters which

would permit steady growth (in the absence of priee changes) is not

successful, and Alexander concludes that "plausible values of

accelerator and propensity ta consume can indeed permit steady growth,

but wlth constant priees they will lead to so rapid a rate of growth

as to suggest that the assumed relationships cannot long persiste

Although there are some numerical values of aceelerator and propen

sity that will yield moderate steady growth, those values do not seem

consistent with what we know about the faets of our eeonomie system."IO

Although he holds out little hope for steady growth at constant priees,

Professor Alexander suggests that "Moderate steady growth of the

national incorne aecordingly may be generated by plausible values of

accelerator and propensi ty provided priee rises act as stabilizers".l1

10 1.Ibid., pp. 1?~_1?5.

Il Ibid., p. 175.
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There are two commenta which l should like to make at this

point on Professor Alexander's article. In the first place, the study

implicitly assumes that only the dominant rate of growth ls of interest

in the consideration of the conditions which might lead to steady

growth. Actually the~ growth factor ~ of strategie importance

whenever the~ ls operatlng under ~ restraint, and È.iL its~

nature the model must always operate under the restriction of ~

shortage of capacity. The strategie importance of the minor growth

factor ~ be illustrated in the following way. Suppose (as in the

example cited) there ia a minor growth factor of five per cent and a

dominant growth factor of one hundred per cent. And let us say that

the effective restraint permits growth at the rate of only six per

cent per year. If the initial conditions are such that the rate of

growth exceeds five per cent, growth will saon follow the line of

restraint and will be kept in check by It. Whereas the rate of

growth in an unrestrained model quickly becomes explosive, a restrainted

rate of advance never gets the opportuni ty to run away in an explosive

finale, although output May continue to strain at the limitation which

holds it in check. If, in our example, the initial conditions in

years one and two show a six per cent rate of growth (Y t+2 =1.06Yt t l),

the free operation of the difference equation reaults in a value of

incorne in the third year, so that Yt+3 is less than 1.069Yt+2 (instead

of 1.06Y~2). If Yt+ l =100 and Yt+2 • 106, the restraint will permit

an output of 112.36 in year t+3, whereas the free operation of the

model would result in an output of 113.30 -- not a large discrepancy.

So long as businessmen use realized outputs in their investment

equations (rather than the outputs which they might have achieved in
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the absence of ~pply difficulties), the economy will tend to grow

along the path traced by the restraint with only a mild upward

pressure on the ceiling.

So far we have assumed that the restraint permits a growth

greater than the minor growth factor. If the advance permitted

by the restraint is less than the minor factor, movement along the

restraint will be unstable. If the maximum increase in output i8

four per cent per year and the minor growth factor is five per cent,

the encountering of supply difficulties will automatically cause a

downturn. It follows that if the restraint on the upswing is less

than the minor growth factor, there would never be an upswing. and

the economy would forever bump along the bottom of the depression.

Shades of secular stagnation! As soon as the economy showed any

signs of expanding it would immediately encounter the restraint

whioh would eliminate the p08sibility of further expansion -_ surely

the most stagnant of secular stagnations!

An effective restraint on economic growth raises a number

of interesting problems, but its chief importanoe, 50 far as we are

concerned, lies in the fact that its very existence shifts the

emphasis from the dominant to the minor growth factor.

The second comment which might be made on Professor

Alexander' s article concerna his claim that priee increases may act

as stabilizers. Price rises, it is suggested, may make plausible a

dominant rate of growth which would otherwise be excessive. Increased

money income is absorbed partly by an increase in real output and

partly by a price increase. In order to demonstrate the stabilizing

effect of priees, Professor Alexander appears to abandon the "real"
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model with which he has been working and to introduee a model in

which consumera and investors react to monetary, rather than to real,

phenomena. We are told that "priee changes may alter the consumption

and investment patterns" .12 ~ut ins tead of carrying through wi th this

approach, Professor Alexander two paragraphs later announces the

assumption "that price changes do not affect either real consumption

expenditure or real investment expenditure; and that the latter

depend only on the level of real lncorne or on changes in that level ll •
1)

Although this assumption ls made "for the moment", there ia no

indication that it is ever re1axed; and, indeed, it ls an assumption

that can be easi1y granted, especia11y as far as the acceleration

principle is concerned. The acce1erator, of aIl things, should be

real. If real output is to go up, there must be an increase in rea1

capacitYi it is not sufficient that the dollar value of capaeity shou1d

increase.

Professor Alexander sets up a series of equations in which

real incorne in the t'th period is Yt and the priee level is Pt.

Money income, Yt, equa1s PtYt. The rnoney incorne of the t'th period

is determined Oy the real expenditure of the period t_l valued at the

prevailing priees Pt-1. These relationships are expressed by the

equ.a.tions:

1

2

)

Yt = PtYt;

Yt =Pt_1 [a'1\":'l - b(Yt_1 Yt_2)];

Yt (Pt / Pt _1 ) =aYt _1 + b(Yt_1 - Yt_2)'

12 Ibid., p. 188.

1) Ibid., p. 189.
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When these equations are satisfied, it ls ela1med that the rate of

growth will be broken down into a real, and a priee, increase. It

is my contention that on Alexander's own assumptions these aquations

are not mutually compatible.

In order to demonstrate this inconsistency, let us define

the variables within the framework of three different time charts.

The follo\i'ing one is 80 drawn as to make the second equation true.

Periods ••••••• 1 t_2 t-l t t+l
-r---t--~

Income,
. , t,"'e

real
and money Yt-2 Yt-l Yt Yt+1

Priees ........ Pt_2 : Pt-l Pt Pt+l

The variables being thus defined by the first time chart,

what is the meaning of Yt ? Yt is the money incarne whieh â s disposable

at the beginning of period t; and Yt is what it la because people

conaumed and invested during period t-l at the priees prevailing in

the sarne periode Disposable income in tL~e t is therefore the result

of real income and ruling priees in period t-l. This is preeisely

what the second equation states. But in what sense la it correct to

define Yt as the real income of period t1 At the beginning of pe rt od

t, consamers do not have a stock of goods that can be divided between

consumption and investment on the basis of real propensities; there

ls only a potential flow of goods and, if we like, a stock of money

to pay for them. If consumption ia a functlon of real income, What la

it that consumera consider to be their real income (as used in the

consumption component ~t) at time t? The only real income that has

been experienced at this point is the flow of real gooda which were
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invested and eonsumed in period t_l. In this sense Yt is real enough,

but it is real in period t-l. Yt forms the basis for eonsumers'

(and Investo ra ") behaviour in period t, but there is no assurance that

Yt will be available in period t. To Ulustrate this further, one

needs only to retum to the time ehart and imagine that a ehain

reaction started by a hydrogen bomb snipped off all eeonomie aetivity

at the beginning of period t. Yt would be unaffeeted, but the real

output of the t'th period would be eut to zero.

Although the time chart is consistent with the second

equation if we grant this unusual definition of Yt, the first equation,

PtYt =Yt is clearly wrong. The real output, Yt never has the

opportunity to become valued at the priees prevailing during the t'th

period beeause the goods simply don't exist at time t. The money

income, Yt, is equal ta the real incarne Yt valued at priees t-l, not

at the priees ruling during p9 riod t.

The time ehart used above, however, is not the one generally

Implied by the model. Yt was the real output of period t-l; the

subseript t could only be justified on the ground that Yt formed the

basis for eonsumption and Investment plans in period t. The following

time chart redefines the variables so that Yt is, in fact, the rea1

output of period t.

Period t-2 t-l t t+l
1 ~

11mt
Income, real and

money ... Yt-2 Y~-l
y ,

Y1:+1t.
Priees ...... Pt_2 Pt-1 Pt Pt+1

~fhen Yt ls deflned in the above manner, it becomes apparent that the
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real conaumption and investment goods which comprise the total real

output actually do bear the priee tag Pt' and it i5 quite accurate

to state that Yt = PtYt. The first equation is consistent with the

time chart.

It follows immediately from the above argument, however,

that the second equation is now incompatible with the first. aY
t_l

and b(Yt_l - Yt-2) now refer to consumption and inveatment in period

t but at priees Pt and not Pt-l as stated in the second equation.

There i sone other possible wa:y of making the equations

consistent, and that is to separate the time of reckoning the real,

and money, incorne as follows:

Periods ...... t_2 t-l t 41
1 >

Yt-2 Yt
1 t l"7t

Money income Yt_l Yt+ l

Real ineome Yt-2 Yt-l Yt Y~+l

Priees ...... Pt-2 Pt-l Pt Pt+l

When the variables are defined aceording to this third time ehart,

Alexander' s equations can beeonsistent, but they now imply a

relationship that he could hardly have intended. Yt =Pt_1Yt_l

(from e~uat1on 2) and Yt =PtYt (equation 1). If these two raIe-

tionships hold, a rise in real output could be accompanied only by

a falling priee level. It is, of course, Professor Alexander's intent

to have a rising real output accompanied by a rising priee level.

This failure to prove that priee inereases can act as a

stabilizer~ real propensities~ assumed, is not surprising. If

consumers and investors are not deceived by the "veil of money'", and

make their ealculations in real terms, or in dollars deflated by a
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priee index, then priee movements should not make any differenee.

Of course "reality ll will be affected by the money phenomenon. but

not, l think, on the assumptions made by Professor Alexander.

SECTION 2

BUSINESS CYCLE

Professor Hicks and the Accelerator

From growth we turn to a consideration of the role of the

acceleration principle in the literature on the business cycle, and

we shall focus our attention on the interaction model of the accelera-

14tor and multiplier as used in the recent contribution by J.R. Hicks.

Professor Hicks ia not the only person, or even the first, to use the

interaction model, but for several reasons we seem te be justified

in concentrating our attention on his model. In the first place,

his discussion of the role of the accelerator has been quite explicit,

and this makes the task of evaluation much easier; in the second place,

he has probably claimed more for the accelerator than has any other

writer on the trade cycle. In his theory of the cycle there can be

no mistaking the predominant role enjoyed by the acceleration prin-

ciple, of which he wri tes, "I twill be my contention, in the

following chapters, that the main cause of fluctuation ls to be

found in the effect of changes i~ output (or income) on investment•..

which is ••• nothing else but the familiar 1Acceleration Principle 111.15

Finally, despite criticisms which have been raised, the model i8 still

14 Hicks, J.R., AContribution ~ ~ Theo;y of~ Trade Cycle,
Oxford, Clarendon Press, 1950.

15 :3Ibid., p. 7.
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80 widely cited that there ls some danger that it will become

accepted as the General Theory of the business cycle. l say

"danger", for l feel that there are cri ticisms which are sa serious

as to make the model unacceptable as a theory of the cycle.

The model in outline

Let us begin our cri tique of the Hicksian model by

sketching i ts central propositions. Professor Hicks attaches a

good deal of importance to the proposition, derived from Harrod,

that the fluctuations of his model take place around a rising trend.

The fluctuations themselves are caused by the interaction of the

multiplier and accelerator. and the rising trend is provided by

steadily increasing autonomous investment. This model can be repre_

sented mathematically by a difference equation similar to the one

we have been using Yt ~ aYt-1 + b(Yt_l - Yt-z) with an additional

term added to take account of the steadily growing autonomous

investment. The values of the parameters of the model the acce-

leration coefficient and the propensity to save __ are sa chosen

that an unrestrained model will develop explosive cycles. Explosion

and brealcdown are prevented by t'dO restraints, a "floor" and a

"ceilingll , between which aggregate output Ls irae to oscillate. The

floor is provided by a gradually rlsing trend of autonomous invest_

ment, and the ceiling, by the inelasticity of supply at full employ

ment.

The real national income of the Hicksian model ia made up

of three components: eonsumption. induced investment. and autonomous

investment. Consumption and induced investment offer no terminological
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difficul ty. By "Lnduced investment" Hicks means ou tpub..Lndn cad

investment which is brought forth in direct response to past changes

in output. His "autonomous investment" consists of "Public investment.

investment which occurs in direct response to inventions. and much

of the 'long-range' investment .•• which is only expected to pay for

itself over a long period".16 One difficulty with these definitions

of induced and autonomous investment is that although they may be

mutually exclusive. they are not necessarily all-inclusivej some kinds

of investment will be impossible to classify. according to Professor

Hick's definitions. as either autonomous or induced. The investment

in a new retail outlet in a new market area is a case in point. ~ch

an investment cannot be stimulated by past increases in output. and

yet it could hardly be called autonomousj it is not "long rangelfj it

is not government investment; and it is not innovation in the sense

of an applied invention. To be all-inclusive and at the sarne time

mutually exclusive, autonomous investment should include all non-

induced investment i.e •• all investment which cannot be directly

related to past increases in output.

In brief. the Hicksian model may be described as an inter_

action model imposed on a rising trend of autonomous investment

around which there are explosive fluctuations kept in check by a

floor of minimum demand and a ceiling of maximum Bupply.

Recognition of limitations

This model states. or implies. a gpod deal about the

acceleration principle, and our immediate task will be to consider

16~.• p. 59.
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whether the use of the acce1erator has been consistent with the

limitations which we discussed in Chapter IV.

(1) The acceleration principle __ a first approximation

! Contribution to the Theory of the Trade Cycle is not,

it seems to me, open to the charge that the accelerator is treated

as a precise, rather than a crude, tool. The author of Value and

Capital would undoubtedly be the first to admit that the acceleration

principle is only a rough guide and that induced investment is

influenced by many factors. ' When we say that induced investment

depends on past increments of output, we mean , of course, that induced

investment depends mainly on past increments of output. However, the

admission that the acceleration principle does not determine induced

investment precisely does not eliminate its usefulness, and it would

be pointless to maintain that we should not use the principle because

it is crude. A widespread distaste for crudity would cause serious

unemployment among economists and other social scientists.

(2) Limited Applicability

Professor Hicks recognizes that the acceleration principle

ls of limited applicabi1ity in that it does not explain the investment

of a11 firms. "While there can be little doubt tha.t quite a large

proportion of the net investment which goes on in normal conditions

ha.s been called forth, directly or indirectly, by past changes in

the level of output, there le certainly some investment for which

this effect ls so small as to be insignificant. 1l 17 He goes on to
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s~ that the acceleration principle will not explain those types of

investment which he labels as "autonomous".

Because. in the model. he admits that the accelerator

does not provide the only explanation of investment. we cannot

criticize Professor Hicks on the ground that there are cases in

which the acceleration principle does not provide a good explanation

of the investment decision. There ls the empirical question. however.

whether or not Hicks is correct in assuming that the accelerator

aecounts for "quite a large proportion of the net investment".

(3) Excess capacity

Professor Hicks. of course. is weIl aware that the accelera

tion principle will not operate if there ia excesa capacity18. and

he argues quite explicitly that the downswing must last long enough

to wear out any excess plant and equipment. 19 He has not. however,

considered how long the depression would have to last in order to

accomplish this, or What the effect on the upswing would be if it did.

(4) Expectations

At 1east two of Hicks' reviewers20 have criticized htm

for misp1acing. in effect. his copy of Value and Capital and for_

getting all about expectations. To me this criticism does not seem

to be well taken. at least not in so far as induced investment is

18 Ibid., p. 52.

19 Ibid., p. 105.

20 Knox. G.A.D., "On a Theory of the Trade Oycle", Economica, li. S.
Vol. XVII, no. 67, August 1950, pp. 317-327; Lerner, Abba P•• liA
Contribution to the Theory of the Trade Cycle", Econometrica,
Vol. 19, No. 4, October 1951, pp. 472-474.
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concerned, and Professor Hicks does not appear to be really interested

in autonomous investment. Expectations are undeniably important to

Most investment decisions. particularly to the more complicated

decisions involving new innovations. but when certain conditions are

met. 1.e .• if we as~e a long continuous expansion. such as Pigouls

lIevenly progressive e ccnomy'", with no excess capacity, et cetera. we

May neglect the effect of expectations on induced investment and relate

investment directly to past increases in output. One May take the

position that aIl investment decisions depend on favourable expeeta

t10ns. and 1n this case "neglecting their effect" May not make much

sense. The position taken here is that in the case of the passive

firms, which use the acceleration principle t expectations depend in

such a simple and direct way on past increments of output that it

may be permissible as a first approximation to bypass expeetations t

as it were. and to relate investment direetIy to past inereases in

output.

(5) The restraint on the downswing

It 1s reeogn1zed in Trade Cycle that the aceelerator must

operate under a restraint during the downswing sinee there is a l1mit

to the amount of di sinvestment in fixed plant which can take place.

the amount being determined by the rate of depreeiat10n and the amount

of capital. 21

(6) The restraint on the upswing

So far. there has been substant1a1 agreement with the stand

21 Hicks. J .R•• .QI2. ci t .• p. 101.
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taken by Professor Hicks on his use of the acceleration principle,

but his position with regard to the remaining points ia 1ess satis

factory. He is quite explicit, for example, about having a free,

'.Ulrestrained upswing. He argues that "the expansion in investment,

induced by a rise in output, cau be as large as it likes, provided

that the necessary resources are available". 22 It wou1d seern,

however, that the expansion or the rate of expansion -- and it is a

rate which is imp1ied in the above passage cannot be as large

as it likes unless there is excess capacity. Once excess capaeity

has been absorbed, an additional increase in output of investment or

consumption goods might be achieved by extending production into

the "inconvenient" range, so to speak, of the cost curve. There is

a limit, however, to the increase in production which cau be realized

in this way. We have tacitly aSSQIDed, and l gather that Professor

Hicks has done the same, that beyond the output corresponding to

rated capac I ty, more intensive use of plant and equipment Ls a

poor substitute for more investment in fixed plant. Entrepreneurs

will be somehow pena1ized for operating their plants at too high a

1eve1,23 and this is what ls implied DY the whole ooncept of rated

capacity. The "inconvenience" of operating plant beyond rated

capacity means that in the absence of excess capacity, output ia

subject to a capacity restraint which will be a fUnction of: (a)

the ab il it y of the economy to oonstruct addttional capacâ ty , and (b )

the capital-to-output ratio.

22 Ibid., p. 66.

23 or., ~., pp. 39, 40.
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In addition ta the capacâty restraint there i s another

output limitation which takes aeeount of shortages of cooperating

factors. This restraint, which we have ea11ed a resouree restraint,

will be important during the 1ater stages of an upswing. Both these

restraints are 1ike1y to be measured in terms of output; thus,

building a "ceiling" into a model and defining i t in terms of output

cou1d presumab1y be a recognition of a resouree, and/or a capacity,

restraint. At one place, Professor Hicks shows an awareness of the

capao i ty restraint by stating, nit is the investment ceiling the

maximum output of the investment trades which is the impediment to

the expansion of output".24 This statement is the exception;

genera11y Professor Hicks seems to think of the cei1ing exc1usive1y

in terms of an ine1aaticity of supp1y of eooperating factors, and,

as a resu1t, the on1y place where the ceiling entera the argument ls

at the top of a strong boom. ~ut the capacity restraint should come

into the model much earller, for i t i s a logically indispensable part

of any expansion path which emp10ys the accelerator. If the acee1erator

is to be used, there must be no excess capacity; if there is no exceSB

capacity, there will be a capacity restraint on output. In other

words, if the accelerator is ta be used at all, it should (in common

with beverages for which tea has a low e1asticity of substitution)

be used with restraint. Professor Hicks stopped litt1e short of

encouraging intemperance when he suggested that the expansion might

be as large as it liked!

The existence of the capacity reatraint ia not, in itself,

24
~., p. 129.
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sufficient to destroy the usefulness of the model, but it means that

the upswing canno t talce place faster than is permitted by the

restraint, regardless of the values ohosen for the parameters.

Despite the restraint on the upswing, it will probably remain true

that Professor Hioks' full employment oeiling will result in a

slowing down in the rate of increase of output. .An expansion wi th

unemployed resouroes but without exoess capaoity oan take place

faster than an expansion with no unemployed reaouroes and no exoess

oapaoity; expansion whioh is affeoted by a capacity restraint alone

stands a good chance of being more rapid than expansion oheoked by

both a capaoity. and a resource, restraint.

(7) Output relevant for acceleration analysis

The next qualification which deserves special consideration

when the acceleration prulciple is used in a macro-economic model is

that the acceleration coefficient should not be applied to inoreases

in output which do not, in facto lead to induced investment. If. in
t

any model. the possibility is considered that some firms might.

because of innovation et cetera. build capacity unrelated to past

increases in output. then in such a model. any increase in output

which is the product of this oapacity must be excluded from the

aoceleration analysis. In other words, if there is any productive

(capacâ ty_inoreasing) investment other than induoed investment, the

acceleration coefficient should not be applied to aggregate output.

Before undertaking to oriticize Professor Hicks on this point, we

must first establiSh whether or not he intended his autonomous

investment to be productive in our sense; for if autonomous investment



-1)0-

is productive, the acceleration coefficient should not be applied to

aggregate changes in output (as it is in the Hicksian model), but if,

on the other hand, it is not productive, the acceleration coefficient

~ be applied to total output, and sorne of the logical consistency

of the model will be preserved, al though it will be a much poorer

approxdmat ion t 0 real i ty • l t would demand a good deal of the reader

to ask him to believe that no autonomous investment increased capacity.

Our task of determining Professor Hicks' position regarding

the productiveness or unproductiveness of his autonomous investment

is made more difficult because , as Professor Arndt has pointed out,25

he has not adequately taken into account the dual nature of invest_

ment -_ its income-generating effects (process effects), on the one

hand, and its capacity_generating effects (product effects), on the

other. In sorne sections Professor Hicks seems ta hold that all of

his autonomous investment is unproductive; at other times he seems

ta argue Just the reverse. In one place he states that he has been

reminded by Professor Robertson that "The natural course of events •.•

is that there should be 'some increase in output of final goods, then

investment decisions, then the investment process (increase in output

of capital goods), and then a large further increase in output of

final goods'", and he continues, nIt must, l think, be agreed that

this increase in capacity i8 very important; but an increase in

output does not follow as a necessary consequence of an increase in

capacity. It is necessary that the goods which have now become

25 Arndt, H.W., "Mr. H1cks's Trade Cycle Theory", Canadian Journal
of Economies and Political Science, Vol. XVII, No. ), August 1951,
p: 402. -
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capable of being produced without strain, should also be capable of

being sold. In this chapter, Where we are concentrating on the effects

of changes in the demand for output, changes in capacity are not

directly relevant. Where they do become relevant is at a later stage

of our argument, Where we introduce the lCeiling l. n26 From this

quotation it is apparent that the caPaCity-increasing effect of

investment is recognized; but the 8ubject of this particular passage

is induced investment, and it might be argued that the capa.city-

increasing property is the special attribute of induced investment.

At any rate, it is interesting to note that Professor Hicks doee not

consider that the increase in capacity enters the argument until the

ceiling is encountered despite the fact that an increase in capacity

without a corresponding increase in demand will mean the emergence

of excess capacity and the end of induced investment. Elsewhere,

speaking specifically of autonomous investment, the author writes

Il If the investment is of a productive character, it must clearly have

sorne effect on the ceiling, and this must have some influence on the

course of developments, though it cannot (sa far as l can see) make

any decisive difference to the resul ts obtatned". 27 This passage is

a recognition of the possibility that autonomous investment ls pro_

ductive, although the importance of the capa.city-increasing effect of

investment is again discounted.

In his diagram of the business cycle28 Professor Hicks has

26 40Hicks, J .R., .Q12. ci t., p. n,

27 Ibid., p. 123n.

28 Ibid., p. 97.
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shown the slope of the ceiling ta be parallel to the line representing

the growth of autonomous investment. This can only sug@8st that

autonomous investment is productive, and that it alone determines the

slope of the ceiling. Moreover this diagram indicates that only

autonomous investment is productive; for the fluctuations in induced

investment appear to have no effect on the ceiling. Actually it ia

only a capacity restraint which should be directly related to

investment; the Hicksian ceiling is a combination of two restraints.

and will, therefore. be affected by the size of the investment goods

industry and the capital-ta-output ratio (capacity restraint), and

the availability of cooperating factors (resource restraint). The

latter will, in turn , depend on such things as the growth of the

labour force, the factor-releasing or factor_absorbing nature of

innovations et cetera. The relationship between the rate of growth

of autonomous, and induced, investment on the one hand and the slope

of the ceiling (the maximum rate of growth of output) an the other ia

tenuous.

In quite another context, Professor Hicks writes, "the

mere property of being closely tied te the movement of current output

(which is the distinguishing mark of induced investment) means that

induced investment is generally likely to be the more urgent; it is.

as a general rule, more necessary for induced investment to be carried

through at its own time. if the efficiency of production i8 ta be

maintained".29 If there i8 autonomous investment, say in "new fangled"

automobiles, it may at first increase income and encourage the output

29 Ibid., pp. 167-168.
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of buggies. In such a case, one wonders why further investment in

buggy factories is more important to the efficiency of production than

the investment in automobile plants. Only if autonomous investment

involved unproductive expenditures such as the erection of pyramids

could one agree that in a boom it would be better if such spending

was not carried on at the expense of output-induced investment.

These four quotations do not really answer our question

about the productivity of Professor Hicks' autonomous investment,

but l have the impression that he would probably admit that a large

part of his autonomous investment is productive in our sense. The

fact that he i8 not necessarily consistent in his views on the matter,

and has not come to our aid with a clear and concise statement on

the issue t is probably explained by his avowed beltef tha t the

question of capacity is of no great importance to his model except

at the top of a strong boom. We have argued that the question of

capacity is of great importance to the model over the entire cycle.

If autonomous investment is capacity increasing, it will not do to

apply a constant acceleration coefficient, as Professor Hicks has done,

to aggregate output.

(8) SupplY of cooperating factors

Professor Hicks argues that the downturn brings about a

transformation of the accelerator, but he does not suggest that the

accele rator is al tered until the downswing is actually under way.

Indeed, he goes even further and argues that the accelerator ls not

altered at aIl unless the downswing ·is rapide "SUppose then that

output has started falling (in absolute magnitude) at such a rate that



it shortly brings the gro8s investment, which i8 depandent upon

changes in output, to a stop; net induced investment .•• Ls therefore

a negative quantity, equal to the depreciation on the corresponding

part of the capt tal stock. From thi s point onwards, so long as the

fall in output continues, induced investment ceases to depend on

changes in output. "JO It ls clear that in describing aggregate

output as it "creeps along the ceiling"Jl he has not assumed any

decrease in the value of the acceleration coefficient at full

employment. If the induced component of investment is reduced by

the encounter with the ceillng, it is only because the sarne accelera

tion coefficient which was effective during the upswing must now

operate on a smaller increment of output. Trie have argued on the

contrary that the acceleration coefficient Ilat the ceilingll i5 UIl

likely to be the sarne coefficient which operates during the upswing,

and, furthermore, that the accelerator is likely to be altered in such

a way as to encourage the downturn. However, there will be a number

of changes occurring at full employment, and it is l~kely (though

not inevitable) that the induced component of investment will

decline; the decline may occur not b ecause of the reduced rate of

increase of output, as Professor Hicks argues, but because of the

reduced value of the coefficient. Professor Hicks has more to say

about the upper turning point, Which we shall consider in greater

detail a little later. For the moment, suffice it to say that

during the upswing the acceleration coefficient (or at least the

30 1l?J.9:., p. 102.

31 Ibid., pp. 98-99.
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investment component) will be influenced by the capacity restraint.

At the top of the boom, assuming that it is a strong one, the

inelasticity of supply of cooperating factors implied by the full

employment ceiling will further alter the relation between past

output and future investment. The transformation of the accelerator

first oceurs durir~ the later stages of the upswing, not during the

early stages of a rapid dO\inswing.

(9) Constancy of the coefficient

When considering whether the accelerator coefficient was

a constant or a variable, we suggested that it was a reasonable

assumption to allow the accelerator to have a constant value provided

that it was applied only to the output of passive firms without

excess capacity. There is a possibility that the value of the ttmacro_

coefficient tt (the acceleration coefficient of a macro-economic model)

may fluctuate because of a shift in the relative in~ortance of the

output of various industries with different capital-to-output ratios,

but with the present degree of approximation this factor is not likely

to be too important. Although he does not apply the acceleration

coefficient exelusively to relevant inereases in output, Hicks treats

it as a constant (except for the one change it undergoes during a

rapid downswing). He does specify that there should be no excess

capacity when the accelerator becomes operative at the first of the

upswing, but it is doubtful, on his assumptions, whether there would

ever be a depression which would wear out excess capacity. A very

long downswing will be required to make a significant reduction in

the amount of capacity, even assuming~ gross investment, but in
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Professor Hicks' model, gross investment i s never se ro , and since

autonomous investment is maintained throughout the depression there

is a very good possibility that there will be more capacity at the

end of the Hicksian depression than at the beginning of it. 32 If.

at the time of the upturn, excess capacity is admitted into the

model, as l think it must be, and if the accelerator coefficient

Ls still applied to aggregate outpu t, then its value will be smaJ.l

at the beginning of the upswing, and will gradual l y grow as more and

more firms eyJlaust their surplus capacity.

There i s another reason why the value of the accelerator

should change in the Hicksian model: if autonomous investment, even

in part, i5 capacity_increasing, there will likely be some fraction

of the total increase in output which absorbs this capacâ ty , and

which does not, therefore, induce further investment. In other

words, there are relevant and irrelevant increases in output, and if

the acceleration coefficient is to be applied to aggregates, its

value must change with the changing proportions of output which will

induce investment, and output which will note So far as I can see,

there is not any simple method of determining how th1s factor is

likely to influence the value of a macro_accelerator applied to

aggregate output over the cycle. In terms of the active sector

(comprising aIl firme building capacity unrelated to past increases

in output) and the passive sector (including firms whose investment

32 Cf., A.F. Eurns' statement that, "As an empirical matter, we
know that the stock of capital in the United States, if not also in
other countries, has as a rule continued to gr ow even in periods of
depression". "Hicks and the Real Cycle", The JournaJ. of Politieal
Economy, Vol. LX, No. l, February 1952, p. 9.
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is output-induced), the value will depend in large measure on the

gap between aggregate demand and the supply (capacity) of the active

industries. There are, however, many complications, not the least

of which is the fact that supply is not quite the sarne thing as

capacity.

It was specified earlier that a long and continuing

expansion was required in order to give the acce1eration coefficient

a constant value, and that given such an expansion, there would be

pressure on the entrepreneur to equate the accelerator coefficient

to the capital-to-output ratio. In a discussion of the expansion

path, one might expect Professor Hicks ta describe a long, continuing

expansion of gradually increasing increments of output, for in an

early chapter on the multiplier, he regards as most interesting and

most dynamic the case in which investment is steadily changing from

period to period. 33 Yet when the accelerator is discussed in the

following chapter, we are introduced not ta a continuing expansion,

but to a single "hump" in output and investment. The possibility,

in the following period, of another hump which would prolong the

expansion Ls considered, but we are told that "obvious1y we cannot

count upon this happening ll ) 4 In other words, Hicks considers the

accelerator in the "relatively lstatic 1 case of a single change in

the rate of investment" ,35 but doe s not extend his treatment to I1the

cases whieh, for the theory of the cycle, are mach more interesting __

33 Hicks, J.R., ..Q.E. cit., p. 24.

34 Ibid., p. 43.

35 Ibid., p. 24.
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when investment i6 continuously expanding, continuously contracting,

or changing over from one motion to the other ll • 36 ActuallYt when

these quotations are read in context , it is evident why the accelera-

tor is considered in a relatively static setting; Professor Hicks

is using a "hump" of investment to displace output from its equilibrium

path. still he does not do for the accelerator what he did for the

multiplier: he does not examine its behaviour when output is conti-

nuously expanding. In a continuing expansion, the businessmen who

are slow in building up their capacity will come under increasing

pre saure and will eventually be compelled to accept the Il righ t n3?

value of the accelerator. However t if the accelerator is considered

in the relatively Il static" case of a single increase in the rate of

output t and if we know that businessmen assume that it is a once-and-

for-all change, the accelerator t far from being constant, will be

able to range aIl the way from the capital-to-output ratio (or even

higher) down to a very small value, depending on how long the entre_

preneurs wish to take ta build up their rated capacity.

Summary

Of the nine qualifications which, we argued, must be

applied to the use of the acceleration principle, we find that the

last four -_ which are aIl of particular interest in the application

of the accelerator to a macro_economic model -- have not been

adequately recognized by Professor Hicks. He does not take account

36 Ibid. t p. 24.

37 I.e., the value which will eliminate both shortages and excess
capacity _- the capital-ta-output ratio.
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of the restraint on the upswing, nor does he recognize that the

acceleration coefficient will be altered when supply becomes

inelastic at the full employment ceiling. More important, he applies

the coefficient of acceleration to aggregate output. although he

does not specify that induced investment is the only capacity-

increasing component of investment. Lastly. we might agree with

Professor Hicks that the value of the acceleration coefficient is

a constant so long as we make the qualification that it be not

applied to aggregate changes in output and provided that we are

considering a reasonably long expansion, and not a single increment

of output.

So much for the limitations which Professor Hicks imposes

or fails to impose -- on the operation of the accelerator. Let us

now turn our attention ta the application of the acceleration

principle to the upturn, the upswing, and the downturn.

The upturn

The unlikelihood that, on Hicks' assumptions, a depression

will remove aIl excess capacity has already been commented on. There

i5 a more fundamental point: even in the absence of excess capacity,

a gradually rising trend of autonomous investment will not necessarily

cause any induced inveatment. This can be seen from the accompanying

diagram in which time is measured

along the horizontal axt s , and

output (y), along the vertical

axis. AA ia the trend of

autonomous investment, and DD,

CJY
Il
t
p
'/

t
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the trend of aggregate demand associated with it. SS represents the

supply which can be made available by the firma undertaking the

autonomous investment, and can be looked upon as the ceiling for the

output of the active firms. It is quite possible that their output

may not equal their capacity, and recognition of this possibility

can he given by a downward revision of the SS line. In our diagram,

demand would not begin to spill over into the passive sector until

time t n, and if SS happened to coincide with DD, or lie somewhat

ab ove it, the expansion of autonomous investment would never induce

any inveatment in the passive industries. In such a case the

i~ovating firms are able to satisfy the demand generated by their

own investment. The diagraro assumes an intersection of SS and DD,

which means that the upturn in output of passive firms will begin at

time t n• But the upturn in the output of the passive sector does not

mean the beginning of induced investment, for we have not yet made

allowance for the excess capacity of the passive firms. This may be

done by adding the capacity of these firms to that of the active firms

to give an aggregate supply, or capacity, function, SISI, shawn in the
~

second diagram. The failure of the

passive firms to maintain their

plant and equipment during the

depression means that SIS' will

converge towards S8. yllien S'SI cuts

DD, at time t i, the acceleration

o
Il
t
r
Li

t
--------.e: - - -~ ;

s

()

principle comes into play and the upturn in induced i nvestment will
~

begin. Strictly speaking, it would be more accurate to describe t i

as the point at which the operation of the acceleration principle
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become a general. If we follow our own advice and app1y the accelera

tion coefficient to relevant, rather than aggregate, increments of

output, it becomes apparent that an accelerator-induced component of

investment might exist at aIl stages of the cycle. Even during the

downswing one cotùd undoubtedly find a few passive firms with

expanding output.

The upswing

Professor Hicks' application of the accelerator to the

upswing raises a number of points of interest. The absence of a

restraint on the upswing in his model has already received attention.

~hen there is the matter of the relative importance of autonomous and

induced investment. The device of introducing a steadily growing

trend of autonomous investment could be defended if one's avowed

purpose w~s to consider whether or net the accelerator component of

investment wotùd itself behave cyclica11y. Eut Professor Hicks

claims that his model is a good deal more than a device for estab

lishing the cyclical behaviour of induced investment; he argues that

i t i s the leading candidate for "the theory of the cyc1e"38 -- a

claim which would be justified only if he had demonstrated that

induced investment ls the sole, or at least the most important, cyc1e

making factor. At times this seems to be the claim that Professor

Hicks is making, al though there t s little attempt ta prove 1 t , He

writes, nIt will be my contention, in the following ch.apters, that

the main cause of fluctuations i8 to be found in the effect of changes

38 Hicks, J.R., 2R. cit., p. 2.
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in output (or incorne) on investment lt ,39 and again, "fluctuations in

autonomous Lnves tmerrt" may exp Le.Ln Il the superficiel irregulari ties ll 40

of the cycle. There can be no doubt that Professor Hicks considers

the induced component of investment to be the cycle_generating force.

However, the overriding importance of the accelerator must be taken

as an act of fai th, for there i s no convincing empirical or theo re.,

tical proof in ho Contribution to the Theory of the Trade Cycle to

show that the fluctuations in autonomous investment are not more

important than those in induced investment. Professor Hicks' claims

for induced investment are supPOrted only by the argument that his

model turne out a II cyclical sequence .•• remarkably similar to that

which is experienced in practice lt •
4l This parallelism between the

model and reality might be coincidence, and in any event, it is open

to question whether the model will turn up realistic cyclical

sequences after certain necessary changes are made in it, if, for

example, one were to take supply into account and apply the accelera

tor coefficient to relevant, rather than aggregate, increments of

output.

Apart from the question of the relative fluctuations of

autonomous and induced investment, there i8 the question of their

relative levels. Implicit in Professor Hicks' work ia the assumption

that the level of autonomous investment is not sufficient ta maintain

full employment; that is to say, he assumes that technological progress,

39 Ibid., p. -37.

40 Ibid., p. 123.

41 Ibid., p. 2.
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government investment and long-range projects will not main tain

prosperity, and he aIse assumes that the deficiency of investment

epportunities canno t be made up by induced investment. The equili

briura rate of grO\ofth is therefore assumed to be one which would

give chronic under-employment. This "stagnation thesis" may be a

very good assumption. but it has not yet achieved the status of an

economic law. and to make it the basis of the model iB to make the

model no more valid than the thesis.

Further modifications need to be made in two of Professor

Hicks' analytical to ols -- the concept of an equilibrium path , and

the super-multiplier. The equilibrium path in his model l s derived

by applying the super_multiplier te the trend of autonomous lIlV'estment,

AA. In effect. this means that he treats the demand generated by

autonomous and induced investment as though it were a simple function

of autonomous investment alone. Such a concept as the super-multi

plier would be useful only if induced investment bore some simple

and direct relation ta autonomous investment, but as can be seen,

once supply is taken into account, induced investment is not simply

and directly related to autonomous investment, but is a function, in

terms of our diagram. of the difference between DD and SISI. Given

DD and S'SI. there m~ be some equilibrium rate of growth, but it

will not be found by applying a super-multiplier to autonomous

investment. We can never be sure that Professor Hicks' equilibrium

path. which is found and defined mathematically by the difference

equation. will in fact be an equilibrium path. because the model does

net keep track of supply except at the ceiling. There is a supply

function implicit in the acceleration principle. as we have already
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pointed out, and it might be argued that a simple acceleration model

doe s "keep track of supply".However, there i5 no implicit relation

between autonomous investment and supply; therefore the supply arising

from productive autonomous investment requires explicit treatment.

Ignoring supply might be excusable in some modela of the cycle but

not in one which depends for its validity on a unique relation

between aggregate demand and aggregate supply i.e. on the absence of

excess capacity.

To summarize our criticism of Professor Hicks' treatment

of the upswing as it relates to the acceleration principle: (1) the

upswing instead of being free will talce place under a restraint;

(2) contrary to Professor Hicks' assumption, the upward slope of

autonomous investment i5 not, itself, a sufficient condition to cause

induced investment; (3) ainee induced investment is not a simple

function of autonomous investment, the concept of the super_multiplier

is not useful; (4) we cannot be sure that Professor Hicks' equilibrium

path ls what it professes to be untl1 we are told about the behaviour

of capacity; (5) the applicability of the Hicksian model is limited

because it is based on an assumption closely akin to a stagnation

thesis.

The downturn

Professor Hicks' explanation of the downturn i s pe rhaps

the weakest part of his modeI , The re appear to be two min Unes

of argument. In the first place. he has asswned an equilibrium path

of the economy which lies below the full employment ceiling and a

ceiling which is, itself. unstable. The author makes explicit the
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instability of the ceiling as an expansion path when he writes.

"Now the induced Lnve s tmen t , which is induced by an increase in

output at this rate (permitted by the ceiling J. Ls not sufficient

to support a growth of output slong the path FF; it is only enough

to support an output which expands along the equilibrium path RE.

42Ouput will therefore rebound from FF back towards EE". As we have

seen, Professor Hicks' equilibrium path is not really an equilibrium

path unless some additional assumptions are made about the produc-

Uvl ty of au tonomous investrnent. The equilibrium path canno t be

fonnd by applying a super-multiplier to autonomous investment because

there is no unique rela.tionship between the slope of the autonomous

investment function and the amount of induced investment. Autonomous

investment gives rise to both supply and demand, and, for the sake

of simplicity, 'lie might assume that these functions balance. i.e.

that the demand created by autonomons investment is satisfied by the

supply of the firms undertaking this investment. In terms of our
y. ~

diagram DD = S8. In this case we can ~~. :

conceive of a silllJlle acceleration ~€-------------:
1) ---------s
s -_-----~ R
fi

being superimposed on top of the demand

and supply generated by autonomous investment. It i8 interesting

ta note that if there is one equilibrium rate of growth, EE, which

can be drawn ab ove DDSS, there will be an infinite number with the

sarne slope. That is, if the silllJlle acceleration model can grow

steadily at five per cent (measured from DDSS). any line with the

sarne slope will represent a possible equilibrium rate of growth. It

42 .
Ibid., p. 99.

t
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will a1so be stable upwards since the full emp10yment restraint will

prevent explosion; it is unlike1y that it will be stable downwards.

If the slope of the cei1ing ia greater than the slope of EE, the

stabi1ity of the full_employment cei1ing will be increased because

random movements downwards, provided they are not too large, will not

cause a downturn. In such a mode1 a downturn will be inevitab1e on1y

if the slope of the cei1ing ls 1ess than that of an equi1ibrium path

measured from DDSS. Too mach re1iance shou1d not be p1aced on the

exp1anation of the downturn afforded by such a mode1, because it

assumes that the re1ationships which hold between the variables during

the upawing will remain constant when the ceiling i8 encountered.

The other main 1ine of Professor Hicks' argument concerning

the downturn is bui1t on the assumptions of (a) a free upswing and

(b) a full-employment restraint and on the proposition that a slowing

down in the rate of increase of output will cause a downturn. Despite

the fact that we have questioned the free upswing, we might agree that

a full-employment restraint could result in a slowing down in the

rate of increase of output. This admission, however, does not justify

the use of the proposition. The slowing down in the rate of increase

of output which leads to a downturn has traditionally been a slowing

down in demand. Professor Hicks doea not show how a slowing down

in the rate of increase of output for reasons of supply causes a

downturn. A downturn when the full-employment ceiling is reached

will be made more likely, though not inevi table, by the assumpt ion

of a decrease in the value of the acceleration coefficient. Such a

decrease ls a distinct possibility, for it is apparent that a

shortage of cooperating factors can cause a decrease in investment;
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in fact the decrease in investment may be brought about whether or

not there bas been a decrease in the rate of increase of output.

However, Professor Hicks seems to have rejected the possibi1ity of

a reduced acce1erator coefficient at the ceiling, for he writes,

nIt may perhaps be argued that it is the increase in demand, rather

than the increase in output, which is ultimate1y responsible for the

stimulation of investment; and therefore that a retardation in the

growth of output, solely due to supply difficulties,~ have 1!.2.

adverse affect ~ investment. So far as the industries in which the

supp1y difficul ties first appe ar are concerned, this~ be granted.

The fact that the effective demand for their products has shot up

above the cei1ing means that investment in these industries is

stimu1ated to a greater extent than would appear from an examination

of the ir actual output. n4;

Professor Hicks apparently does not rely on a retardation

of investment by the bottleneck industries to explain the downturn.

Indeed, he seems to argue that the acce1eration coefficient continues

to grow at the full_employment ceiling, and grows in such a way as

to give a larger amount of investment. If investment by the bottle_

neck industries is maintained, what causes the downturn? His

explanation, which directly follows the passage cited above, reads,

"But it remains true that the retardation in the growth of output

in these industries slows up the demand for the product of other

industries; this ia the effective way in which the existence of the

L! 1.
ceiling imposes a check"; ,,,+ l t t s in this argument that the difficul ty

4; Ibid., p. 99n. Italics added.

l.I4 Ibid., p. 99n.
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occurs. It 8eems obvious that a slowing up of the rate of increase

in the output of Itbottleneck industries ll will result in a lower real

output than would have been attained if these industries had main-

tained their pre_ceiling rate of growth. Eut~ slowing ~ in

aggregate output ~ irrelevant. Makers of other products are not

accelerated or decelerated by the behaviour of the output of the

"bo t t.Leneck Lnduatr âes" or of output generally. When the rate of

growth of one item of gross output slows down, it naturally affects

aggregate output, but this need have no adverse effect on the demand

for the other items which comprise total output. The situation which

Professor Hicks describes could even increase the demand for other

products, and on two counts. In the first place, the bottleneck

industry is stimulated to make even greater investment, and, in the

second, in so far as it drains off less purchasing power than it

could, other products which compete for purchasing power will benefit.

On Professor Hicks' assumptions it would seem that aggregate demand

is increased more than aggregate supply, and this is hardly defla-

tionary.

Professor Hicks gives references to Professora Haberler

and Harrod tG support this "crucial reason for the down_turn ll • 45

It would seem, however, that he is not justified in claiming the

support of either of these authorities. Professor Haberler writes

"If at this point [the full-employment ceiling] the levelof activity

in a number of industries ls still dependent on the growth of

employment and production in other industries ..• the volume of output

45 .Ibid., p. 99n.
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will not simply stop expanding and go on at the level which it has

reached. It will decline in the capital goods industries, which are

geared to the expanding consumers' goods industries". 46 According

to Professor Haberler, the investment goods industries are dependent

on the rate of growth of output of the consumption goods industries.

\ihen the latter reach the full-employment ceiling, the ahortage of

cooperating factors makes further investment pointless. The bottle_

neck industries reduce investment. Mr. Harrod also envisages a

decrease in investment by firms encountering Bupply difficulties,

for he writes, "The increase of consumption must slow down, once a

considerable portion of the unemployment is taken back into work.

Consequently a point is bound to come at which the volume of orders

for additional capital goods, which it appears profitable to give,

i8 reduced•.• ".47 Thus both writers state, or imply very strongly,

that the bottleneck industries will reduce their level of investment

when they hit the ceiling. Professor Hicks argues that the ceiling

need have no adverse effect on investment and, indeed, may stimulate

i t , In other words, he claims that the value of the accelerator

coefficient may increase, while Professors Haberler and Harrod argue

that it will decrease. So far as l can see, neither of the last two

writers has suggested that a slowing down in the rate of output of

one commodity 'tlOuld adversely affect the demand for the products of

other industries provided that investment in the industry of the

first commodity did not 8lacken.

46 Haberler, G., Prosperity and Depression, Geneva, League of Nations,
1941, p. )69. Italics added.

47 Harrod, R.F., The Trade Cycle, Oxford, Clarendon Press, 1936,
p. 165. Italics added.



CHAPTER VII

CONCLUSIOl~

The status of the acceleration prlnciple

Before we attempt to evaluate the present position of the

acceleration principle, we must reiterate that we are evaluating the

rigorous interpretatlon of that principle which we introduced in

Chapter I. We may recognize, of course. that the prlnciple can be

counted as either a general theory of investment or an ~ post

relationship. If the principle i5 treated as an ~ post relationship,

the coefficient would have whatever value ls necessary to equate

capital and output . Such a relatlonship ls a truism. It is not a

theory of investment. It ls nelther useful nor interesting. If

the principle ls interpreted as a general theory of investment, the

coefficient must be a function of aIl factors which are 11kely ln

any way to influence lnvestment. l should be in favour of dlscardlng

this lnterpretatlon of the principle also. We already have general

theorles of investment which explain everything and nothing and which

are in essence simply cataloguing devices for grouping investment_

determining factors. The acceleration principle which l intend to

evaluate is a rigorous theory which holds that investment 15 a

relatively simple function of past changes in output.

By adopting such a definition we have immediately restricted

the applicability of the acceleration prlnciple and must recognize

limitations which are lndeed severe. We must admit that the operation

of the rigorous principle in a firm may be upset by such factors as

excess capacity, innovation, shortages of supply (including supply of

credit) and aggresslve competition. The restricted relevance of the
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principle to the firm means that its applicability to the econo~

as a whole will be especially difficult. However, when all the

subtractions from the importance and relevance of the principle have

been made in order to take account of the many limitations, there

remains a positive and valid residual; there remains a theory of

investment which is solidly based on the simple physical truth that

more output requires more investment.

Although l believe that the accelerator is a valid theory

of investment,l l cannot say whether it is important. Validity,

which depends on whether or not ~ firms use (or behave ~ if they

use) the principle, and importance, which depends on~ many firme

use the principle, can only be determined by analysis of investment

decisions, and this brings us to the subject of empirical tests .

The reader may very well wonder why more attention has not been paid

to the empirical tests which have been made by such writers as

Clark,2 Kuznets,3 and Tinbergen,4 and which have played such an

important part in the literature of the acceleration principle.

For saying little on the subject of these tests, there are

l Valid in the rather unusual sense that it explains or predicts the
investment decisions of some firme.

2 Clark, J .M., "Business Accelerat ion and the Law of Demand: A
Technical Factor in Economie Cycles", The Journal of Political
Economy, Vol. XXV, No. 3, March 1917, pp. 217-235.

3 Kuznets, Simon, IIRelation Between Capital Goods and Finished
Products in the Business Cycle tl, Economie Essays in Honour of
Wesley Clair Mitchell, New York, Columbia University Press, 1935,
pp. 209-267.

4 Tinbergen, J., tlstatistical Evidence on the Acceleration Principle tl,

Economica, Vol. V, N.S., May 1938, pp. 164-176.
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several reasons. First, the very fact that the tests have received

so much attention means that they have already been weIl digested

and redigested. Second, the validity of the principle is not in

question. l have found that for one company at one time the accelera

tion princip1e predicted the results (and described the process) of

entrepreneurial planning with a high degree of accuracy. This test,

along with some of the favourable tests of others, confirms the

validity of the principle that is, it gives an assurance that the

principle applies to some firms at some times. Third, a test of the

applicability of the princip1e to a firm, even if it proved ~

favourable, would not change my opinion of the principle, because l

have not argued in favour of its general validity. An unfavourable

test conducted on the investment of a firm would only prove that at

that time and for that firm the acoeleration prinoip1e was not the

important explanation of the investment-decision process. Â priori

reasoning has already indicated that the rigorous acceleration

principle is 1ike1y to hold only for some firms at some times. The

empirioal tests on individual firms, whether favourable or unfavourable,

are only scraps of evidence as to the importance of the aooeleration

principle. The reader will not be surprised to find that l am

prepared to disregard as any kind of evidence a test which uses

aggregates. It would be unusual, in view of the limitations involved

in aggregative analysis, if a macro-acceleration coefficient mult1

p11ed by total increments of output ever successfully predicted total

induoed investment.
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The status of the interaction model

Before dea1ing further with the acce1eration princip1e

per ~, we might pause to assess the statua of the interaction model.

The Hicksian version of this model is, l believe, untenable on its

own assumptions, and even if corrected it would be~, and not the,

theory of the cycle. In its present state the model 1eaves both

turning points unexplained; it assumes secular stagnation; and it

asserts, without proof, that induced, rather than autonomous,

investment is the cycle-generating force.

There are two different ways, which might be suggested,

of making the interaction of accelerator and multiplier acceptable

as a logically consistent model. First, we might rule out all non-

induced productive investment, leaving a simple acceleration, or

" shoe industry", model of the economy. If non-induced investment

is admitted it must be non-productive in the sense that it does not

increase capacity.5 Such a model could hardly be expected to describe

the real world, but it might nevertheless be a useful pedagogical

device for studying the behaviour of the acceleration principle.

Second, productive autonomous investment migh t be admitted (and if

the model i6 to represent the real world, this investment must be

admitted), and at the sarne time allowance made for the attendant

increase in capacity and output. Probably the easiest and most

logical w~ of avoiding the difficulties which accompany the intro-

5 P.A. Samue l son 1s 1939 statement of the interaction of multiplier
and accele rator (" Interactions J3etween the l,fuI tiplier Analysis and
the Principle of Acceleration ll , ~ Review of Economie Statistics,
Vol. XXI, No. 2, May 1939, pp. 75-7&) .affords an example. The
components of this model are consumption, induced investment and
government spending.



duction of productive non_induced investment is to apply the accelera

tion coefficient to relevant [o(Yt_1 - Yt-2)], rather than to

aggregate [b(Yt_1 - Yt-2)], increments of output. 6

The switch from total output to total relevant output for

the determination of induced investment underlines the interaction

model's major proolem -- the importance of induced, as opposed to

non-induced, investment. Is induced investment the major cycle-

generating force as Hicks and Harrod claim, or does the cycle spring

from non_induced investment as Schumpeter maintains? What indirect

evidence we have casta doubt on the importance of the interaction

model. In Chapter V,7 two reasons were advanced for oelieving that

at the upturn there must be widespread excess capacity, and from these

. it follows that the recovery can oe explained only oy a surge of non-

induced investment. However, this evidence doea not tell us aIl we

would like to know about the importance of the acceleration principle

over the whole cycle. The necessary information can oe ootained only

by comprehensive and continuing industry studies conducted oy a full-

time corps of economic observera.

6 See page 'lfff. The reader may be prompted to ask , coul.d not aâ Lowance
Oe made in the coefficient rather than in output? Might we not
retain total output aa Hicks does, and recognize that the Hicksian b
is smaller than our o? The answer is no. First of aIl we must
determine the value of relevant output (Yt) oefore we can even guess
the value of the Hicksian coefficient, and having found what output
is relevant we mayas weIl use the information directly. Second,
and more important, (Yt-l - Yt 2) will sometimes oe zero or negative,
but we should normally expect (Yt-l - Yt-2) to oe positive. No
adjustment of the Hicksian 0 could make up for a zero increment of
total output.

7 SUpra, pp. 86-88.
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The corps of economic observers

:By a "corps of o'oservers" I mean a small group of economists

each of whom 'oecomes an expert in one sector of the economy which he

keeps constantly unde r his surveillance. For an observer ta qualify

as an expert, he should 'oe familiar with the relevant statistics,

and should have a rudimentary knowledge of the technical aspects and

pro'olems of the industries he is to observe, but first and foremost

he would be expected to get to know the key personnel assoclated

with the industries which he studies. The reason for emphasizlng

the knowledge of personnel will becorne evident as we procede.

The~ for the economic observers

Economists spend much of their time speculating about such

matters as businessmen's expectations and entrepreneurial response __

matters which are so completely subjective that we cannot hope to deal

with them effectively until we establish machinery for observing

businessmen directly. The proper study of economics ls man, and a

necessary procedure of economics is the observation of the business

man. Despite the fact that the acceleration principle is, by social

science standards, a very objective tool of analysis and that there_

fore i t might be expected that by applying 1 t only to "facts and

figures" one could use it successfully as a predictive device, l

nevertheless maintain that the level and behaviour of aggregate

induced investment cannot be even guessed unless we have recourse to

a dev Lee , such as I propose, for a continuing study of the business

community.

There are two alternatives to the observer approach: the
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conventional industry study, and the econometric model. The industry

study (as opposed to the continuing atudy), which ends with some sort

of report, can do no more than furnish a history of an industry, and

though this may be useful, it cannot tell us at any future point of

time if the acceleration principle Ls being used, or if 1here is

exces s capac â ty, or if there has been any change in the value of the

current capital-to-output ratio.

The econometric model will not be more successful than the

industry study in answering these questions, and even if these ques

tions presented no difficulty, the model would be unlikely to predict

the behaviour of induced investment. One example will serve to show

why this is so. Let us suppose that the econometrician has solved

the problem of distinguishing between output which will, and output

which will not, induce investment, and let us agree further that the

relationships which obtain during the upswing are known, so that an

appropriate model may be devised. Can we rely on such a model to

predict a turning point? No. The model will be useful only 80 long

as the underlying relationships remain unchanged but once a diatur_

bance is introduced, we can no longer put much faith in it. Such a

dlsturbance could be the encountering of Bupply dlfficulties at full

employment. One might imagine that the econometrician could meet

this contingency by llutomatically substituting a "full_employment

modeI!". However, there must be at least two such modela, for we may

recall that two quite different responses to shortages have been

suggested in the litorature. Full employment might stimulate

investment (as Profe:3sor Hicks seemed to assume) or i t might discourage

it (as Professor Haberler and Mr. Harrod assume). Bo th these
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alternative assumptions might be, and probably are, quite correct in

different circumstanc:es; the fact that two possible responses exist

means that the econon~trician must be able not only to build the

conflicting full employment models, but also ta select the appropriate

one. Such a choice c:ould be made only by observers who are in touch

wi th event s and who are in a po s i t ion ta judge en trepreneurial

response ta these evente,

The thread of our argument has tangled on several occasions

with the intrusion of expectations and other subjective matters, but

we have always pleaded that the acceleration principle was relatively

free from such awkward considerations. The freedom Ls only relative,

however, and we must not avoid mentioning our bounds just because

expectations present a knotty problem; we must now see to the undoing

of the expectational tie that binds even the acceleration principle.

First let us review the evidence that supports the position

that the accelerator is a "relatively" objective principle. EarlierS

we attempted ta justify the use of actual, rather than anticipated,

increments of output as a basis of investment decisions, and we also

argued9 that in a continuing expansion the technical necessi tiea

tended to force the ll.cceptance of an objective accelerator coefficient

based on the capital.. to-output ratio rather than a subjective

coefficient based on the state of entrepreneurial digestion. While

l believe that these considerations bring an important degree of

objectivity ta the p:~inciple, l 'NOuld still argue that the remaining

8 Supra, p.13

9 Supra, pp./lS-I"'.
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subjective e1ements make it impossible, wtthout having recourse to

the proposed observer corps or something very much 1ike it, to use

the acce1erator as a too1 of macro_economic analysis.

There are at 1east four matters of strategie importance

which can be sett1ed only by direct observation of industries and

their personnel. First, there is the prob1em of identifying those

industrie s or firms which do, and those which do not, use the

acce1eration princip1e. The initial task of the observer would be

to draw up 1ists which, according to our ear1ier termino1ogy, cou1d

be 1abe11ed as "acb rve" or "pass tve " firms. Since firms may change

from one category to the other, these 1ists wou1d have to be under

more or 1ess constant review. second, excess capacity, which is of

crucial importance to the operation of the acce1erator, may contain

an important subjective e1ement. We have defined excess capacity

as the difference between actua1 output and rated capaci ty, and while

the latter term may be quite objective, it may, if cost curves rise

slow1y, be 1itt1e more than an entrepreneuria1 prejudice which can

be brought to 1igb. t on1y by someone vi th a know1edge of the personnel

invo1ved. Third, induced investment ma"v be di sturbed by shortages

of cooperating factors and relative priee mavements, but the direction

and degree of change cou1d be estimated on1y by an observer. Fourth,

the Il technical necessi ty" behind the acce1eration princip1e is the

simple fact that increased output encourages investment. However,

the investment ia encouraged, not forced. Induced investment will

f10urish on1y in the c1imate of confidence in the future. The

observers must try to detect whether or not entrepreneurs fee1 a
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Il subjective certainty". to use Professor Keirstead' s term. 10 about

the long-run profitabi1ity of business. Given a condition which we

mi~lt describeas confidence, or optimism. or favourab1e expectations,

l shou1d expect the rigorous acceleration principle to give a good

prediction of the investment decisions of passive firms. Confidence

ia a necessary condition for the operation of the acceleration

principIe, and confidence can only be detected by persons who make

it their business to observe entrepreneurs -- observe their scow1s

and their tone of voice, measure their b100d pressure. and. I am

afraid, read their after-dinner speeches.

The case for the use of observers is strong even when we

attempt to consider the relatively objective acceleration principIe;

the case becomes overwhelming if we wish to extend the analysis to

Iess objective matters. The suggestion for a group of observera

should receive the support of aIl economists who stress the importance

of autonomous investment or expectations.

The importance of the acceleration principle is in doubt.

I suggest that i twill remain in doubt until we make provision for

the continuing study of the business community. ~iithin the framework

of a corps of economic observera the acceleration principle Bhould

become a useful tool of aggregative analysis.

10 Keirstead. B. S•• An "w'ssay in~ Theory of Profits and Income
Distribution. Oxford. Basil B1ackwell. 1953. p.~o.
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