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CHAPTER VIII

The Price Level

A. A Preliminary Warning.—The fact that price-level series are the
first to be discussed should not be interpreted to mean that we consider
them first in either causal or symptomatic importance. Businessmen,
politicians, and many economists unite in drawing a picture which grossly
exaggerates the role of price movements in the cyclical process. While
for obvious reasons there is some excuse for this in the case of businessmen
and politicians, only faulty analysis can account for it in the case of econo-
mists. The very definition, ‘“‘the crisis is a break in prices,” and still
more propositions such as ‘“the collapse of the price system is the real
cause of a depression,” betray failure to realize that the cycle is a process
within which all elements of the economic system interact in certain char-
acteristic ways and that no one element can be singled out for the role of
prime mover. The mistake involved is, thus, much more fundamental
than it would be if there really were any sense in searching the system of
economic quantities for any single element responsible for the cycle, and if
the theory alluded to merely seized upon a wrong one.

It should be abundantly clear from our theoretical discussion in the
third and fourth chapters and from our historical discussion in the sixth
and seventh, that price movements are not the all-important factor in the
business cycle that they are sometimes held to be. We cannot too often
repeat that price movements are not causal to the prosperity phases of our
process; that prosperity can, and sometimes actually does, start from a
falling price level; that those innovations which “ignite’’ prosperity do not
presuppose, though they induce, an increase in prices but are profitable at
the existing level; and that innovations which are not profitable at the
existing level are maladjustments in the same sense as are all other
operations that pay only because prices are rising. But rising prices,
being part of the mechanism—as far as innovations are financed by credit
creation and under ideal conditions of full employment—by which factors
of production are directed toward their new employments, do create
additional margins of profit. They have a dislocating influence which
directly and also indirectly, by inducing error and condoning incapacity
and misconduct, accounts for much that happens in the subsequent

449



450 Business CycLEs

periods of liquidation and helps to make them abnormal, z.e., to turn them
into depressions.

Again, a fall in prices is not the same as a fall in money earnings, which
in turn is not the same as a fall in real earnings. It is necessary, in order
to get into a sound frame of mind in matters of the business cycle, to divest
oneself of the prejudice that a general fall in prices, such as would normally
occur by virtue of the working of the cyclical mechanism, is in itself a
catastrophe or necessarily productive of catastrophes; that falling prices
must always spell misery; that they necessarily increase the burden of
debt in any sense in which that would be synonymous with causing
trouble; that they are incompatible with prosperous business; or that they
are simply an unmixed evil which is to be prevented at any cost and which
can be prevented without impairing the efficiency of the capitalist
machine. But the cyclical fall in price level that occurs in recession is an
element in a process of adjustment to the changes wrought by what hap-
pened in prosperity, and that process deals harshly with many people.
As rising prices, so do falling prices become an intermediate cause of
secondary phenomena, and they may also acquire a momentum of their
own and then move, particularly during depression, in a way that does
not lead to adjustment but spells additional disturbance.!

Our analysis, however, leads us to believe that at least the symptom-
atic value of price movements should be great. So it is, of course, but
less so than we might think. For, as we shall see presently and as is
obvious from common experience, neither prices of individual commodi-
ties, influenced as they must be by the particular conditions and policies
prevailing in individual industries, nor the whole world of prices, however
measured, can really be expected to keep a consistent relation to other
series representing industrial conditions or to the processes that lie behind
them. Most price series, to be sure, display traces of the cyclical move-
ment and on the whole the association is fairly satisfactory. But we must
be careful about prediction in any individual case and refrain from draw-
ing far-reaching conclusions about cycles for periods in which price data
are practically all we have.

Series of individual prices give rise to many complicated questions.
Those that refer to finished products are fertile of practically insoluble
difficulties about quality, local differences, and so on. However, these
series have at least an obvious meaning. The same may, with some

1 The distinction between the fall of prices in recession and in depression may facilitate
agreement, at least as to diagnosis if not as to policy. So many extra-economic considera-
tions and so many valuations of the interests affected enter into the latter that even perfect
agreement in economic argument would help but little toward agreement about measures.
Even the purely economic argument cannot be fully presented in this book. Various
contributions to it, however, have been and will be offered at various turns of our way.
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qualifications, be said of composites of prices of different, but related,
commodities, which we will call Group Prices. Everyone knows the
reasons that prompt us to construct price indices of motorcars in general
or textiles in general. It is also common knowledge that such composites
may be very misleading. We shall not go into the question of principle
involved, the roots of which stretch far into general theory, but will
confine ourselves to one remark. An index of this sort may give a picture
that is free from many idiosyncracies of the price movements of the indi-
vidual commodities which enter into it and may be useful for many purposes.
It is, however, inadequate for our purpose because the internal shifts that
such an index blots out may be the essential thing. If innovation results
in one of the commodities in such a group pushing out another, the varia-
tions of their prices relative to each other are fundamental to the under-
standing of the cycle or cycles during which they occur. Obviously a
composite consisting of the prices of cotton, wool, silk, and linen textiles
from 1780 to 1830 would be almost valueless in a study of the business
cycles of that period.!

But the general level of prices raises an entirely different problem.
Here it is the very meaning of the thing that becomes doubtful. It has
even been doubted whether there is any meaning to it at all or, less
radically, whether the general level of prices measures a definite some-
thing that exists as such or is merely a statistical figure measuring, for
instance, the common movement of individual prices or—not necessarily
the same thing—what is common to the movements of all individual
prices.2 Most statisticians and economists in the long array of authors
from Dutot and Carli onward did not bother about this at all and went
ahead on such common-sense considerations as plausibility or absurdity of
results and convenience of calculation, taking for granted the economic
meaning of the procedure. It is hardly uncharitable to say that, with

1 It should be observed, moreover, that indices of group prices will occasionally blur
the cyclical picture in other ways also. We need only imagine a case in which all the con-
stituent prices display strong cycles identical in everything but phase. There is plenty of
justification for the toning down of the fluctuations that will result. But the specifically
cyclical aspect of the prices will be partly, in the limiting case entirely, lost. This should
be borne in mind also in the case of the general price level, which of course will display a
smaller amplitude of fluctuations if, as is unavoidably the case, constituents do not move
exactly in step. This is as it should be and will not mislead, provided we confine ourselves
to considering the general price level as a monetary parameter only. But if we took it to
measure the average amplitude of fluctuations in individual prices, we should go completely
astray.

2 Businessmen and representatives of business interests, when they speak of price levels,
mostly mean only the price of their own product. In a pamphlet on the desirability of
stabilization of the price level the writer found that the expression was used 86 times, with-
out meaning once what it ought to mean, or in fact anything that can be usefully designated
by the term.
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the outstanding exceptions of .Jevons and Edgeworth, they evolved and
applied methods of measurement without knowing exactly what it was
they wanted to measure. Progress has been made nevertheless, par-
ticularly by systematizing and analyzing criteria of choice between various
formulae—a progress chiefly associated with the names of Irving Fisher
(The Making of Index Numbers, 1922) and L. von Bortkiewicz (see
Geld, II. Die Messung des Geldwertes; Handworterbuch der Staats-
wissenschaften). And other lines of advance have been.opened up by
Pigou, Haberler, Frisch, Leontief, and others. But the particular
question that concerns us is as yet so much debated, and in most cases
so imperfectly stated, that we must try to state and answer it! before we
can discuss in the light of our theoretical expectations the behavior of
such indices as we have, or use them in “correcting” or “deflating”
individual prices or other magnitudes expressed in monetary units.

B. The Theory of the Price Level.—Imagine, for simplicity’s sake,
an isolated society without money, the economic life of which merely
consists in the current production of consumer’s goods from original
means of production, say, services of labor and of land. These consumers’
goods are sold to the very laborers and landlords who furnish the produc-
tive services. Money and credit being absent? and unknown, equilibrium
ratios of exchange will establish themselves between all pairs of economic
goods. But there will be no absolute prices. Now express all these
ratios in a common unit, for example, by putting the exchange value of an
arbitrary quantity of any arbitrarily chosen commodity equal to unity.
Thereby the ratios are turned into absolute quantities, which we call
prices. If we want to change from this standard to another, we simply
divide these prices by the price of some quantity of the new standard
commodity in the old system. We do not need, however, any commodity
standard of this sort, but can derive a unit by putting any combina-
tion of equilibrium market values equal to an arbitrary figure, for example,
by ruling that the sum total of market value (prices times quantities sold
in a period of account) of all consumers’ goods be equal to 100 units or
100 billions of them. This will uniquely define the meaning of this—
otherwise meaningless—unit in terms of every commodity, just as well as
the choice of a standard commodity would. The obvious practical

1 The solution to be presented derives from Walras. It has already been given by
Professor Francois Divisia (L’Indice Monétaire, Revue d Economie Politique, 1925, and
Economique Rationelle, 1928, pp. 252-280), to whom belongs entirely whatever merit there
is in the idea. Reference should also be made to the recent discussion in the Review of
Economic Studies, vol. III.

2 Unless, indeed, money is defined by the criterion of indirect exchange, in which case
many commodities would function as money.
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difficulties are not relevant to this argument. But, however we proceed
in order to acquire the immense advantage of a unit of calculation and
clearing (a “unit of account”), we must always introduce something that
is arbitrary, both in the sense that the system of quantities of commodities
and exchange ratios does not itself determine it, and in the sense that the
particular decision is—as long as the same equilibrium persists—entirely
immaterial. Also, any change would be immaterial if all prices and all the
other monetary magnitudes could be instantaneously and perfectly
adapted to it.

The social decision which, in order to bring prices into existence, it is
necessary to add to the other conditions that determine the system of
economic quantities need not, of course, consist in any conscious act,
which it would be practically impossible to perform. It may, and
historically did, come about by way of the growth of a social habit, which
evolved the special—and logically rather abnormal—case of the com-
modity standard. What matters here is merely the fact that such an
arbitrary choice, however it comes about and whatever particular form it
takes, supplies the additional equation that we need in order to have
uniquely determined absolute prices. Without a unit’s being given in
which to express prices or, as we may now say, without the choice of a
level of prices, these would be indeterminate because it is only their rela-
tions to each other which are determined by the system itself.

Hence the price level, or monetary parameter, is not a mere statistical
aggregate or a mean like the average height of recruits of a given age in a
given population, but a real thing existing independently of the statistician
and to be distinguished from the relations of prices to each other, which
we shall designate as the price system.! It is not of the same nature as a
group index, and is more than merely the most comprehensive of them.
Considerations of convenience of calculation enter no doubt into the
practical method of its measurement in a secondary way, but not into its
concept. There is, in the same sense, no question of weighting or averag-
ing. Considerations of plausibility have no place at all. The various
tests of index numbers have to be replaced, for our purposes, by the single
question whether, and how accurately, a given formula expresses the
changes in that parameter. It follows, moreover, that the price level,
so defined, is not itself a price and cannot usefully be described in terms of
supply and demand, for these categories apply only within the world of
individual commodities. And it also follows that considerations of
utility or welfare or of the so-called subjective value of money, which may
move in opposite directions for people with different budget combinations,

1 This term is used in the same sense, we believe, by Professor Mills in Behavior of
Prices.
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are not relevant either to our concept of price level or to the method of
measuring it.!

That social decision then fixes the price level for the equilibrium
state of the economic system which obtains at the moment; but it would
stay as thus fixed only in a perfectly stationary society. In that case,
however, there would be as little meaning to the question what the value
of the price level is as there would be to the analogous question in the case
of a potential. In reality the price level changes all the time without any
change in the social decision itself. For practically every change that
occurs in the economic process affects it, and it is extremely unlikely that
changes will occur precisely in such a way as to compensate their effects on
it. In particular, if nothing at all happens in the sphere of money and
credit, the price level will nevertheless undergo variations. And there is
not only meaning but obvious importance to the problem of measuring
them. This problem would be easy to solve, if the price system did not
change, i.e., if prices never changed except proportionally. We could
then read off the change in the price level from the change in any one
price. Unfortunately, however, the price system also could remain
constant only in a stationary society. As a matter of fact, it changes in
time just as frequently as the price level. Hence, the price of any indi-
vidual commodity, as we observe it at any point of time, must be inter-
preted as the result of two distinct components: the price level and the
price system. It is also easy to see that changes in the level can in prac-
tice hardly ever come about except by way of changes in the system—
even as changes in the system in practice hardly ever come about without
enforcing a change in the price level. Yet the two components of
change, however inextricably mixed, are logically distinct. We have not
understood a given change in prices in general or in any single price as
long as we have not quantitatively separated them. Hence the question:
Seeing that we have only the actual prices, is there any means of doing so?

If the system changed as well as the level, while the quantities of all
commodities remained constant, the variations of total actual expenditure
would exactly measure the changes in the price level, whatever happened
to the individual prices. If quantities also change, the problem becomes,
strictly speaking, insoluble. But here the differential method of analysis
comes to our rescue. Given the usual conditions of differentiability in the

1 This is important to bear in mind, because recent discussion has precisely turned on
the utility aspect in order to define equivalence of different collections of income goods in
different points of time. This equivalence, in turn, is made to yield a criterion for the
change that may have occurred in the ‘“purchasing power” of the monetary unit. From
this standpoint, Professor Haberler has very naturally been led to deny the existence of any
general price level. But all this, important as it is for other purposes, does not concern us
here, and argument on these lines is as irrelevant for our purpose as our argument is for
welfare considerations.
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(smoothed) time sequence of the relevant magnitudes, we may still
disentangle the rate of change of the price level at any given moment of
time. For this purpose, we start from the expenditure on every one
of our, say, n commodities, equal to its price p; times its quantity ¢:
(¢ =1"-"+ - n) bought at any time, form the total differential (rate of
change of expenditure)

d(pugs) = q‘dp; + pidg;

and sum over all commodities, so as to get, if total expenditure be E,

dE = gq;dp; + ip-dq.-
1=1 1=1

Now, the dg¢’s being the increments, positive or negative, of the quantities
of commodities, Tp.dq:, that is, these increments times the ““old > prices,
gives approximately that part of the variation in expenditure which is
balanced as to its effects on the level by the quantity changes, and by
which expenditure would have had to change in order to keep prices
constant, if their system had not changed, or at least the price level, if the
system has changed. To put it in still another way, if expenditure had
changed exactly by =p.dq., so that Zq.dp; = 0, that part of the new total
of expenditure would have remained constant which does not buy the new
positive or negative increments and may be looked upon as expended on
the same kinds and quantities of commodities as before. DBut, with
unchanging kinds and quantities of commodities, constant expenditure
defines identical price levels. And as there cannot be, at one time, two
price levels with respect to the same commodities, the price level would be
the same as before. Hence, for a change in the price level to occur, it is
necessary and sufficient that Zq.dp; % 0, and the departure from zero of
this quantity, therefore, approximately measures, by its relation to
Zpiq;, the change that actually occurred.

We see the principle. It consists in reducing the unmanageable,
but general, case—that of simultaneous change in level, system, and
quantities—to the manageable case of unchanging quantities, which is
always implied in the general case and can be extricated from the rest
if changes are small. This means, of course, that the solution is but an
approximation and that any method based upon it breaks down if the
changes in individual prices or quantities cannot be decomposed into small
ones.! It also means that comparisons of levels are possible only between

11t breaks down, therefore, in times of sudden and violent changes, such as extreme
inflation. It does not, however, break down because of the introduction of new commodi-
ties, provided they do not suddenly intrude in quantities that are big with reference to all
the others. How far an index of this nature fulfills Professor Fisher’s tests cannot be dis-
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neighboring points of time, and that the states of things obtaining at
finitely distant points of time cannot be compared directly but only by
way of all intermediate points. In practice, of course, smallness of dis-
tance may be interpreted somewhat less strictly. Dividing monetary
magnitudes by an index of this kind means the elimination from them of
the influence of changes in the significance of the monetary unit z.e.,
of a factor, the action of which makes their comparison all but meaningless
and which is itself meaningless insofar as the really relevaiit elements of
economic life, quantities of commodities and ratios of exchange, are con-
cerned. This is what is here meant by “deflating” sequences of items
expressed in ““current dollars.”?

Next we have to find out which of the better known formulae may
be considered satisfactory, or approximately so, from the standpoint
of this theory. Of course we are not concerned with any of the many
special-purpose indices, which, as the reader will realize by now, have
nothing to do with measuring the price level in our sense, although the
word level invariably occurs in association with them, and although their
construction may be amply justified by the purposes they are to serve.

Happily we make a very comforting discovery. One of the most
common formulae—common, it is true, more in the theory of the subject
than in practical index making—is the one usually referred to as the
Laspeyres formula. It compares two aggregates: the quantities of the
base period times the prices of the current period and the same quantities
times the prices of the base period. If we denote any price or quantity
of the current period by the subscript 7, and any price or quantity of the
base period by the subscript o, the formula is Zp.q./ Zp.g.. It is obvious,
and has often been pointed out, that this formula imparts an increasing
bias the farther away we draw from the base period. But if we have, for
example, monthly data, which will in most cases represent “small”
intervals, and if we refer each item to its predecessor as its base (““chain-
method,” first effectively advocated by A. Marshall), then we may put
each p; = p, + dp, and get, dropping subscripts:

Z(p +dp)g _ Zqdp

-1+
Zpq Zpq

cussed here. Nor is this question relevant for our purpose. But it may be stated that it
fulfills all the criteria that retain meaning within this theory.

1 Objections to the performance of that operation have been raised by many eminent
authors. They are but too well founded if they rest on the quality of available indices.
They are also well founded if they aim at erroneous conclusions arising from an imperfect
understanding of what “deflating” really means. But the operation remains nevertheless,
as unavoidable as it is theoretically correct if properly understood. It has been pointed
out to the writer, and it may well be true, that the use of the term price level for our concept
may prove misleading. Mr. R. Bryce has suggested the term monetary parameter.
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This is our own formula. We could also have followed the suggestion of
Paasche and compared the aggregate of expenditure at the current period
with the sum which would have been expended at the base period if at the
then prevailing prices (p,) the current quantities (¢.) had been bought.
Hence the suggestion of Knut Wicksell (which he, however, based only on
the absence of a criterion of choice between the Laspeyres and the Paasche
formula), namely, to take the geometric mean between the two (Professor
Fisher’s Ideal Formula) is, although not quite in accordance with our
theory, also acceptable provided, of course, that changes are small.

Finally, there is the question which prices toinclude. If the price level
in our sense is a definite thing, the answer must follow from the theory of
that thing. So it does. We ought to include the prices times quantities
of all commodities and services actually and directly bought by house-
holds, and nothing else. A very simple argument will establish this
principle.!

The price level in our sense is a measure of a property of the system of
economic values. This parameter derives from the relation between the
flow of expenditure and the flow of the things bought by it, and thereby
defines, in a particular way and for a particular purpose, the significance
of the unit of accounting and clearing in terms of commodities and services.
Now this flow of expenditure runs, as it were, through several basins
or economic spheres. For our present purpose we may reduce these basins
or spheres to four: the “markets”’ of finished consumers’ goods, of original
means of production (primarily labor), of produced means of production
(primarily raw materials and machinery), and of titles to income (pri-
marily shares, bonds, and realty). Expenditure flows through all of these
but each element of it confronts, at any one time, not all but only one of
them. And there is no meaning to a combination of items from different
spheres, or the whole of all the items of different spheres or phases, of the
monetary stream. A variation in one direction of a price in the market of
consumers’ goods is not compensated by an equivalent variation in the
other direction of a price in the market of producers’ goods. There is, to
be sure, plenty of interdependence between the different spheres, and units
of potential expenditure can be shifted from one to the other. But thisis
irrelevant for the arithmetic of the thing. The relevant criterion is sub-
stitutability in the technical sense; we must combine, in order to get the
proper price-level figure, the prices and quantities of all goods which
compete for the sum that actually buys in a given sphere and in a suitable
time interval, and nothing else. If we include less, we may get a change

LA fuller discussion will be found in the writer’s book on money. It is only the
principle that interests us at the moment. In practical work, as we cannot hope to include
everything, the problem becomes one of sampling, and considerations of probability enter
at this stage, although they did not enter into the theory.
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which is due to a shift of values between rival commodities. If we include
more, we vitiate our result by telescoping different stages or phases of the
monetary process into one. This is what sometimes lies at the bottom of
the argument, which has, however, another surface meaning, that we must
not include wages, except, of course, the wages paid for services directly
consumed, because this would involve “double counting.” If we include
“everything purchasable,” we get a meaningless heap.

But the only market which exhausts, and does not morethan exhaust,
a complete stage or phase of the monetary process and presents the liga-
men between money stream and commodity stream, is the market of
consumers’ goods. The things that form the markets of ““original”” and
of “produced’ means of production are substitutable for each other at
many stages of the productive and commercial process, and no combina-
tion of their prices, therefore, ever displays the changes of our parameter
alone. Nor can we take all producers’ goods together, because they do
not fulfill the condition of facing one, and only one, stage of the stream
of expenditure, but are obviously arrayed in successive groups.

In the case of the sphere of titles to income, roughly, the stock exchange
and the realty market, there is a special reason for exclusion. They do not
form a phase of the fundamental stream of expenditure at all and, as we
shall see later on, their pricing process is so different from the pricing
processes in the world of commodities and services that, even for the usual
aims of investigations into the “value of money’’ and from the standpoint
of the usual theory about the meaning of price indices, inclusion with any
significant weight would yield a result incapable of serving any useful
purpose.

C. The Practical Question.—It would not be impossible to build an
index of the price level in our sense (it could obviously be an index only)
from postwar material. Even for the prewar time information is avail-
able (stretching in some cases over centuries?) that would go far towards

1 Stray data about prices we have, of course, for practically all periods of recorded
history. Data about individual prices, previous to 1780, are sometimes available in long,
continuous series; compare, for example, those in Thorold Rogers’ or d’Avenel’s works and
Sir William Beveridge’s annual series of Wheat Prices in Western and Central Europe,
1500-1869 (see Weather and Harvest Cycles in the Economic Journal, December 1921).
See also Professor Usher’s article Prices of Wheat and Commodity Price Indices for Eng-
land, 1259-1980, Review of Economic Statistics, August 1931. For this country several
pieces of work have been published, notably, Bezanson, Gray, and Hussey, Prices in
Colonial Pennsylvania, 1985, G. R. Taylor, Wholesale Commodity Prices at Charleston
1782-1791, Journal of Economic and Business History vol. 1V; T. S. Berry, Wholesale
Commodity Prices in the Ohio Valley, Review of Economic Statistics for August 1935; H. M.
Stoker, Wholesale Prices at New York City, 1720-1800, Memorandum 142, Agricultural
Experiment Station, Cornell University; and R. Crandall, Wholesale Commodity Prices
in Boston during the Eighteenth Century, Review of Economic Statistics, June 1034. Back
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giving us an idea, although too crude for microscopic purposes, of the
behavior of the level. This task, however, is quite outside the range of
the possibilities of the individual worker.

Under these circumstances, we are at present forced to use, and to
perform certain operations on, existing price indices, which for a variety
of reasons bear but a distant relation to what we wish to study. If
we want to cover at least the period from the eighties of the eighteenth
century onward, we must sometimes use (although this has been avoided
wherever possible) annual and quarterly indices, which cannot give correct
contours for the shortest of our cycles or the correct boundaries or extrema
of the longer ones, besides violating our condition that the intervals must
be small. Lack of necessary data about quantities is by itself sufficient
to reduce the value of some indices, at some times of all available indices,
to a mere indication of the strongest features. In some cases the data
themselves and the degrees to which the price quotations used are repre-
sentative of the prices that really ruled (but often differed widely) in the
countries and at the times to which they refer, are open to serious doubt.
Changes in qualities very often present insuperable difficulties. In
other cases technique is deficient beyond remedy, from whatever stand-
point it may be looked at.! But the old argument of practical workers
that indices tend to give roughly the same picture, however well or faultily
constructed, contains after all some little element of truth, which for us,

to 1630 goes W. B. Weedon, Economic and Social History of New England, 16201789,
1891. Of the work done for other countries, Professor E. J. Hamilton’s on Spanish and on
French prices is the most important. See also A. P. Usher’s series (unfortunately not
published in full) of French Wheat Prices, 1350-1788 (The General Course of Wheat Prices
in France, 1850-1788, Review of Economic Statistics for November 1930), and E. B. Schum-
peter, English Prices and Government Finance, Review of Economic Statistics for February
19388. A long list of contributions could be presented. For the interpretation of such
series a detailed history of the currency is, however, indispensable.

10n questions of technique and on reliability, as analyzed from the standpoint of
statistical criteria, the reader should consult, from the great literature of the subject, at
least the standard works of Professor Irving Fischer, The Making of Index Numbers,
and Professor Wesley C. Mitchell, Index Numbers of Wholesale Prices in the United States
and Foreign Countries, Bulletin of the U. S. Bureau of Labor Statistics 173, and The Making
and Using of Index Numbers, Bulletin of the U. S. Bureau of Labor Statistics 284; also
Professor Warren Person’s The Construction of Index Numbers, Professor Mills’ remarks
on the subject in The Behavior of Prices (see, in particular, the instructive graphs on p. 237
and the section on reliability) and the excellent chapter on Index Numbers by the late
A. A. Young in Rietz’s Handbook of Mathematical Statistics. Any more comprehensive
study would have to start from Edgeworth’s famous reports, reprinted in his Collected
Papers. For England, the Board of Trade Index; for the United States, the Bureau of
Labor Index must, as far as the writer has been able to judge, be considered as the best in
the usual sense, as well as in the sense that they approximate our price level more than any
others. On the latter, see H. B. Arthur, The Development of Wholesale Price Measure-
ment by the Federal Government, Review of Economic Statistics for August 1935.
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it is believed, suffices to justify what we are going to do with them,
provided we watch our step in drawing conclusions.

In one respect there seems to be more reason for confidence than
most students of price-index numbers feel, namely, in respect to the use
of indices of prices at wholesale in lieu of the retail prices for which our
own theory really calls. Owing to the inadequacy of the retail price
material before the war, we have no choice but to use wholesale price
indices, although what is available of the former has been studied.! But
there are disadvantages inherent in the use of retail price indices which no
critical care or perfection of technique that can reasonably be hoped for in
the near future can be expected to overcome. It is certain retail prices
that are particularly “sticky”’ in the short run. Some are very “tradi-
tional,” and it is here more than anywhere else that change in quality
(also quantity) takes the place of change in price. Moreover, it is diffi-
cult to discover and appraise changes in the services rendered by retailers
to customers and the nature of that composite of ponderable and impon-
derable elements which is what the household really buys, or to follow up
the sometimes tortuous ways of supernormal, normal, and “sale” prices.
Not always, but often, retail trade acts as a bottle-neck that prevents the
stream of commodities from flowing along its course. All this, however
essential for other purposes, is distortion of the true contour lines from
our standpoint. Prices of commodities at wholesale, on the other hand,
may overdraw the picture, but they at least draw it. There is some truth
in Mr. Snyder’s saying that they are a picture of ‘“speculation” rather
than commercial reality, and they are certainly likely to display peaks and
troughs, which do not mean much by themselves either as to amplitude or
as to exact location. But that particular kind of ““speculation’ reflects
the opinion of wholesale trade about imminent reality in the short run,
and the real tendency of things in the long run, free from many frictions,
rigidities, and inertiae. Here, business life does for us a piece of work of
abstraction and analysis that could—and for purposes requiring a higher

1 We are rapidly acquiring valuable series, especially of the cost-of-living type (which,
to be sure, is not quite what we want when investigating the changes of the price level in
our sense). Most of these are in common use, but there are many others, in particular in
some countries not included in this study. Far above everything else, both as to abundance
and reliability of material and as to excellence of workmanship, is Professor Gunnar
Myrdal’s Cost of Living in Sweden, 1830-1980 (Stockholm Economic Studies, 1983).
See especially the chart on p. 141, which covers the period from 1830 to 1913. The Canad-
ian Index (R. H. Coats) 19001915, some of the material in the English Report of an
Enquiry by the Board of Trade into Working-class Rents and Retail Prices - - - in 1912
(Ed. 5,955, 1918), which among other things gives food-price indices 1900 to 1912 for
fourteen countries, and, for this country, Mr. Carl Snyder’s indices and their constituents
have also been very helpful.
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degree of accuracy will have to—be done on retail series only by laborious
and unsafe methods. “

Inasmuch as retail prices are prices of finished products, their relations
to the associated wholesale prices will differ according to the conditions
and policies of the industry or even of the individual manufacturing
(sometimes wholesale) concerns. We find extremely variable patterns
very refractory to generalization and ranging from nearly instantaneous
(even rigid—where wholesale price is a fixed percentage of retail price)
covariation between retail and wholesale prices to what in the short run
almost amounts to independence. In the case of foods (if we exclude
highly processed and branded types) we presumably come nearer than in
any other case to what seems to be the (theoretically) normal state of
things—.e., that the change of retail price should lag behind, and roughly
be equal in amount to, the change (per corresponding unit) in wholesale
price, either of the object itself or some raw material or semifinished
ingredient of it, a rule that, of course, has to be qualified by taking account
of stocks and expectations. Obviously, this means a smaller percentage
change in the retail price.! Actually, covariation between indices of retail
and wholesale prices is more in evidence than we have a right to expect.
The reader can easily satisfy himself that cyclical variations displayed
respectively by wholesale and retail indices do not differ sufficiently to
cause serious concern about any of the statements to be illustrated or
proved by the former (see, for example, Mr. Carl Snyder’s charts for this
country and England on pages 390 and 397, American Economic Review
for September 1934).

D. Analysis of the Behavior of Price-level Series.2—This analysis
starts by recognizing that they are—to use the terminology introduced in
the first and fifth chapters—synthetic, systematic, primary, conse-
quential, and that they display a result trend. We have first to form
expectations as to their behavior from the “pure” model, as modified by
the qualifications which constitute the further approximations, then to

1 The above agrees with Professor Bowley’s results in Wholesale and Retail Prices of
Food, Economic Journal for December 1918, which to the writer seems still to be the leading
contribution to the subject. Also compare Frances Wood, Construction of Index Numbers
to show Changes in the Price of the Principal Articles of Food for the Working Classes,
ibid., to which the writer feels much indebted.

3 The first author to discuss price level in the light of scientific principle was probably
W. St. Jevons. But Tooke and Newmarch’s history of prices is also a discussion of the
factors relevant to variations of the price level. Although marred in many particulars by
inadequacy of theoretical equipment and a certain “ wooliness,” that work is still a mine,
not only of material but also of wisdom, and must be ranked very high. Analysis in the
light of industrial fact is also the great merit of W. Layton’s Introduction to the Study of
Prices (1st ed., 1912; 2d ed., 1935).
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look at our material and compare, and finally to see whether discrepancies
can be satisfactorily accounted for by external factors! or by defects of our
material. Since these factors and defects are obviously important at all
times and dominant at some, and since, moreover, our process is ‘“inter-
nally irregular,” it would be quite unreasonable to formulate our task in
any other way. We must from the outset be prepared for considerable
discrepancies, and all we can hope to find is traces of our process. This
is why the writer feels unable to attach much weight to exact timing,
particularly to lead or lag of variations in price level as compared with
other elements of the cyclical process. They would have to be very con-
sistent or very considerable to be of real significance in the circumstances
under which it is the economist’s lot to work.

Expectations from the pure model are so definite as to make it super-
fluous to elaborate them beyond what has been said in Chap. IV. Price
level should rise in prosperity—under the pressure of credit creation,
which, under the conditions embodied in the pure model, would not be
compensated either by an increase in output or by any fall in “velocity”
—and fall in the downgrade—under the pressure of autodeflation and of
increase in output—more than it had risen in the preceding prosperity. We
also know that introduction of additional facts by means of successive
approximations does, indeed, tone down, but does not reverse, these
expectations. Existence of unemployed resources in the neighborhood
of equilibrium is one of these facts. But the most important difference
made by the second approximation—the substitution for the two-phase
of a four-phase cycle—adds the expectation that the price level will go on
falling in depression and that this fall should be corrected in recovery.
This does not mean, however, that recovery will carry the price level
exactly to the figure at which it stood in the neighborhood of incipient

1 The writer has not been able to go into international relations—which, from the stand-
point of each individual country, constitute external factors—to the extent required. In
the matter of price levels this lacuna is particularly serious. For many indices (the Sauer-
beck and the Soetbeer indices are outstanding examples; only Dr. Necco’s Italian index is
still worse) covariation is tautological, because they are dominated by the great articles of
world trade. But those articles exert their influence on any index and while, from one
standpoint, this is as it should be, seeing that price levels are among the most important
conductors of cyclical effects, from another standpoint it reduces their value as cyclical
symptoms still further. It also invests them with a causal significance that they do not
otherwise have. The extent to which levels have moved in step in our three countries is
best realized by inspecting the chart displaying rates of change, although some readers
will find the differences in behavior still more interesting. International comparison
meets, however, with all but insuperable difficulties. Professor Bowley’s work in this
field (London and Cambridge Economic Service) should be mentioned. Finally, the writer
has never been able to do much with the concept of a world’s price level. Mention is due,
however, to the work of Professor W. Gehlhoff, Die allgemeine Preisbewegung, 18901913,
vol. 149, Part 1 of the Schriften des Vereins fiir Sozialpolitik.
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depression. Even depression may, but recovery always does, continue
the work of recession by increasing output. In longer cycles also growth
asserts itself. Hence the equilibrium level that will be reached by the
detour of depression and revival, will in general be lower than the
level that obtained immediately before the system embarked upon it.
It should also be observed that, depression being essentially erratic,
it is in each case a question of fact how much there is for recovery to
correct.

In the long swing of the Kondratieff, in particular, short-run fluctua-
tions such as are caused by panics and spirals play so small a role that
there is not the same reason to expect a rise in price level—at least in its
absolute values as distinguished from rates of change—during a Kondra-
tieff recovery as there is to expect it for the recovery phases of the shorter
cycles. The third approximation, which introduced the three-cycle
schema, affects expectations because of the phenomena of interference
that henceforth complicate the picture. Any given phase of any given
cycle then comes under the influence of the simultaneous phases of the
others and may be entirely blotted out or even reversed by them. It is
important to bear this in mind. For while some economists, particularly
those who hold monetary theories of the cycle, may think our expecta-
tions too obvious to be worth stating, others deny that they are borne out
by facts. And the instances to which these may point are mostly—
though not all of them—attributable to the neglect of Kondratieff
effects.!

Charts IV, V, VI, and VII are presented in order to show how far facts
conform to those expectations. Chart IV displays the rates of change of
price level in our three countries, similarities between which are as inter-
esting as are the differences. On the other three charts the reader finds
the graphs (on a logarithmic scale) of the price levels—the indices of
wholesale prices—themselves, together with the graphs of indices of out-
put, of what we take to represent the circulating medium, and of certain
rates of interest, which will be discussed in the chapters that are to
follow. Inthe workshop of the writer a habit has grown up of referring to
these charts as Pulse Charts. The reason for this is obvious. Little
though the writer thinks of the explanatory value of aggregative theory,
and far though he is from claiming barometric value for the four con-
stituents of these charts, they nevertheless give a rough picture of the
economic process in time and, in a sense, sum up what we have to account
for by our analysis. Also the picture is, as far as it goes, complete: none
of the four constituent curves could be left out, but no other is logically

1 The above refers only to denial of the association of rising prices with upgrades and of

falling prices with downgrades. If those authors only mean to discount the causal role
of the price level, we are, of course, largely in sympathy with them.
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necessary in order to convey what meaning there is in the variations of
aggregates at all. If the writer had to construct an index of business
conditions, this is what he would offer.

Naturally, we shall first look for the result trend which our analysis
leads us to expect. For since in the downgrades of all cycles the price
level must, barring interference by opposite phases of other cycles,. fall
more than it rises in their upgrades, capitalist evolution produces a long-
run (or “secular”) tendency of prices to fall. This downward result
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CHART V.—British prewar “pulse” (see Appendix, p. 1052).

trend embodies the method by which the capitalist mechanism diffuses
the fruits of industrial improvement over the masses of the people, and
characterizes the specifically capitalist “road to plenty.” It is an
illogical method, no doubt, which records increase in real income in a
way that may be likened to measuring the growth of a child by leaving
the number of inches constant and increasing the size of the inches
instead. And other methods of social accounting could be devised which
might achieve the same results without each time creating the danger of
the system’s sliding off into depression. Experience tends to show,
however, that neither capitalism itself nor the social institutions asso-
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ciated with it, democracy among them, can work efficiently and with
comparative smoothness except on a falling trend in prices.!

The price-level curves in charts V, VI, and VII display, in fact, a
falling descriptive trend.2 But although this descriptive trend is what
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is left in our figures of the result trend, the former does not of course
render the latter. The two differ by the effects of external factors.

1That statement rests on the opinion that all alternatives that are politically feasible
carry with them other effects which in one way or another tend to upset the working of the
system. It should again be remembered, however, that what has been said does not apply
to the fall of prices in depression.

? In retail prices, particularly if we include rent, it is much less pronounced. But no
index, however constructed, has, as far as the writer knows, succeeded in effacing or revers-
ing it. It is of course quite incorrect to include wages.
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Government deflations have never gone far enough to counter-balance
the corresponding government inflations, which in our countries and’
period have been mainly, though not exclusively, those of the Napoleonic
time and of the American Civil War. Demonetization of silver, on the
one hand, and the impact of Australian, Californian, and South African
gold discoveries, on the other, must have exerted some influence. The
spread of deposit banking acted in the same direction as the gold dis-
coveries, Protectionism and immigration of capital also have, in some
cases, been responsible for rising prices, or have prevented a fall that
would have occurred otherwise. Theoretically the descriptive trend of
the sum total of money incomes should measure the net influence of all
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CHaRrt VII.—German prewar “pulse” (see Appendix, p. 1054).

these external factors. Unfortunately, however. the evolutionary
process itself tends to bring about not only the recurrent expansions and
contractions of deposits that are described by our pure model, but also
those lasting expansions which we took into account in our successive
approximations and in consequence of which money incomes will display
a long-time tendency to increase. Hence, these expansions become part
of our process, and the method alluded to, therefore, cannot be expected
to serve as a means of separating the result trend from the effects of other
factors. Moreover, there are otherreasonsforthis. Structuralchangesin
habits of payment are also induced by our process itself. Increase in the
supply of monetary gold cannot be considered as a wholly independent
factor. Government inflations and ‘deflations and the policies of which
they are elements have many effects on the economic organism besides
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influencing incomes. A very interesting research program suggests
itself here. It is, however, safe to say that, for our countries at least,
the net effect of external factors has been to counteract and not to inten-
sify the influence of the result trend.

It stands to reason that external factors affect not only the result
trend but also the cyclical behavior of price-level series. Moreover, the
facts that our figures do not express at all accurately the level of prices
in our sense and that they even do not measure correctly what they could
be expected to measure are likely to make themselves felt still more in
the case of cycles than they do in the case of the secular tendency.
Finally, there is always so much ‘“‘slack” and underemployment in the
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CHART VIII.—Nine year moving averages of price indices (see Appendix p. 1054).

system and so much room for the play of a multitude of factors that the
effects on the price level of each cyclical phase may be slow to emerge and
can easily be drowned in the effects of the succeeding one. It should be
equally clear that this does not invalidate our analysis.

In the case of the Kondratieff, some readers might think it a waste of
space to prove the existence of those protracted periods of rising and of
falling prices which stand out clearly enough and are seen at first glance
to correspond roughly with the upgrades and downgrades of that long
wave. In fact, all we need to do in order to prove this is to look at the
pulse charts or to take a nine-year moving average of American, British,
and German indices of prices at wholesale (see Chart VIII). It cannot
be too often repeated, however, that mere shifts in the price system,
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though they do not per se influence our price level, do influence the indices
we have. Hence individual prices may, besides their legitimate influence,
acquire an illegitimate one as well.

We see fairly smooth wavelike lines that display two units of about
equal length and the beginning of a third. Chart IX, which gives the
variations of American wholesale prices treated by a simplified freehand
adaptation of Professor Frisch’s method, discussed in Chap. V, presents a
similar picture. Recalling the testimony of industrial history, we shall
associate the first unit with the processes usually referred to as the indus-
trial revolution. But the height and location of the maxima, being
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obviously conditioned by the Napoleonic Wars, prove nothing. The
English maximum (Silberling index) occurs in 1814,! after which “defla-
tion”’ due to normalization of government finance, superimposing itself on

1 Mrs. Gilboy (Review of Economic Statistics, 1936) gives 1818, but since she uses harvest
years, there is really no difference. Like Jevons before us, we should have expected the
maximum to occur earlier, the more so because English war finance, with relapses, grew
steadily sounder after the turn of the century, though Mr. Silberling’s figures do not quite
agree with this, Dr. E. B. Schumpeter (Review of Economic Statistics, Feb. 19388) in fact
established that prices of domestic commodities fell from 1800, which would agree well
with our cyclical schema. It must be remembered, however, that the influx of precious
metals from Spanish South America, which before the wars of the French Revolution was
over 7 million pounds per year, began to fall later on. It was about 5 millions in 1825 and
only 4 millions in 1829,



470 Business CycLES

the autodeflation we should theoretically expect, possibly blurs the picture
for about half a dozen years. We cannot eliminate this disturbance by
using gold instead of paper prices, for gold prices also are influenced by
inflation and deflation and by the events of which inflation and deflation
are but the monetary garb. The failure of our figures for price level to
rise in the eighties of the eighteenth century may, in the case of England,
be due to imperfections of our material. New evidence of increase in
prices of many important commodities points in that direction. In
America, the beginning of the Kondratieff is, as we have seen, doubtful,
owing to the Revolution and its aftermath.?

The third and smaller hump that we observe in the chart of nine-
years moving averages presents more delicate problems. The occurrence
of such a fluctuation is not astonishing in itself and proves nothing against
the three-cycle schema, because it may be but an effect of superposition
(see Chart I and the top curve in Professor Fisher’s chart in Business
Cycles as Facts or Tendencies, p. 6, in the volume in honor of Professor C.
A. Verrijn Stuart). But the amplitude is unexpectedly great for a Juglar
belonging to the recovery phase of a Kondratieff. Moreover, price levels
continued to fall far into the forties, according to some indices much beyond
our date for the rise of the prosperity of the second Kondratieff. We
have met the same difficulty in our historical discussion.? Of course,
it may mean no more than that our schema is faultily designed. This
may well be so. But, as stated in Chap. VI, the writer feels inclined
to believe that “reckless” banking practice, which undoubtedly was an
outstanding feature of the thirties in both America and England, inten-
sified the prosperity phase of the last Juglar of that Kondratieff and
induced a wave of speculation of unusual violence which, in turn, accounts
for the depression of unusual severity, and for underemployment at the
beginning of the second Kondraticff. This explanation seems partic-
ularly plausible in its application to the price level, while political troubles

1 Mr. H. M. Stoker speaks of a postwar depression that lasted for eight years (Memoran-
dum 142, Cornell Agricultural Experiment Station, 1932, p. 204). This hardly accords with
historical evidence (see Professor W. B. Smith’s comments in Smith and Cole, Fluctuations
in American Business, 1790-1860, 1935, p. 12). But it is true that existing figures do not
indicate a rise in price level before 1792. Miss Crandall’s “special”’ index of Boston prices
does rise from 1788, but it consists only of molasses, rum, and fish. The situation was,
as we have seen, prosperous in 1790, and became violently booming immediately afterward
(see Chap. VI, Sec. D). The Hamilton policy, though favorable to prosperity, was not
favorable to an increase in prices. Also, the virgin environment offered plenty of under-
employed resources.

2 Therefore, Kondratieff himself dated the second long wave from 1849. Our view is,
however, supported by the authority of Spiethoff, who has an Aufschwungsspanne 1842-1873
on the criterion, perfectly valid from our standpoint, that years of prosperity (he counts 21)
predominate over years of depression (10).
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would, as has been pointed out by Sauerbeck himself (Journal of the Royal
Statistical Soctety, 1886, p. 6481), no less plausibly account for the further
fall, 1848 to 1851, which is, however, perfectly regular within the course
of the Juglar. Moreover, in England, where the fall of the price level is
most obvious, introduction of free trade must have had some effect on
prices, and Peel’s Act may have exerted some restrictive effects on credit
creation, as in fact it was intended to have. If there is anything in this,
we must conclude that we have simply a case of a primary cyclical element
failing to behave according to expectation because of a combination of
counteracting circumstances. That this did not prevent a prosperity
phase in our sense from starting and running its course is clear in any
case: the English railway mania testifies to that with no uncertain voice.

The behavior of certain indices seems to lend some support to this
interpretation. In Germany, where the hump of the thirties, though not
absent, is much less in evidence than in England and America, prices
began to rise in 1845 (see the Berlin Institut’s new index). In France
there was a sharp upturn of the price level, at least from the beginning of
1844, possibly from the end of 1843. For the United States, Professor
Cole’s 38-commodity index (Review of Economic Statistics for April 1926;
1834-1842 = 100) gives a maximum for 1836 (130) and a minimum for
1842 (72), after which a rise set in that lasted up to the point where we
locate the turn of that Juglar (1847). Professors Warren and Pearson’s
all-commodity index reaches its trough in 1843 and then begins torise. So
do their indices of metal and metal products and of building material.
It does not seem unreasonable to describe this as a tendency toward
increase, dwarfed by the circumstances referred to above.

Recalling what has been said on the subject in Chap. VII, we find
that in all three countries (also in France, according to the index of the
Statistique Générale de France) a peak occurs in the middle of the fifties
that may be identified as a perfectly regular Kondratieff turning point

Dates of Mintmum for Sauerbeck Group Indexes

All commodities.... . . .o . '1849, 1851 (equal)
Total materials........ .... ... . ......... 1848, 1849 (equal)
Food ....... .......... ....... e 1851
Corn, etc.. . - oo ... 1851
Animal foods............. ........ .. ..., . 1850
Sugar, coffee, tea... . e e o ... . 1848
Minerals. . ... 1851
Textiles. . e e e e .. ... 1848
Sundry materials................... . ... 1849

See Journal of the Royal Statistical Soctety, 1886, p. 648. Ten-year moving average touches
its minimum in 1848. However, the Sauerbeck index is no ideal guide.
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But the fall, which we should then expect to continue, with interruptions
due to the prosperities of the shorter cycles, for at least the whole of the
Kondratieff recession and depression phases, was everywhere, except in
France, checked about 1858. Toabout 1863 the Juglar recovery and pros-
perity account for that, when the German price level in fact begins to fall.
That turning point occurs in England one year later, and in the United
States (if we take gold prices) two years later. This and the violence—
not the fact—of the rise in prices, which in England" and Germany
occurred from 1870 to 1873—both gold and currency prices moved up but
moderately in this country in 1871 and the first half of 1872—afford the
only occasion for invoking the influence of gold production in explanation
of movements contrary to expectation, although on others thatinfluence
may have intensified tendencies independently induced by different
factors. We shall understand, however, that economists who put their
trust in the formal properties of a graph will look upon the whole
segment from about 1849 to 1878 as a long-time upgrade. But since we
can easily account for that peak—which, to repeat, is irregular in nothing
but height—and since the reaction was so prompt and so severe, the
thesis that the underlying tendency was downward from the middle
fifties is perhaps not indefensible. If so, the consequence that follows
for the value of formal methods of analysis is truly discouraging. Price
levels then continued to fall, not only through the depression but also
through the recovery of the Kondratieff, though for all our countries
it is possible to speak of a fall at a decreasing rate, which in the case of
Germany almost vanishes by 1886. Thus Kondratieff recovery again
failed to bring about a recovery in prices. The reasons have been men-
tioned at the beginning of this section. The rise of the third Kondratieff
is clearly marked and particularly normal in this country (1897).

We may sum up by saying that the great waves of economic change
recorded by history show in the behavior of the price level, but that the
association is so imperfect as to make it highly unreliable for purposes
of diagnosis or prognosis. Since existence and adequacy of the disturb-
ances that we hold responsible for that imperfection can in each case
be established from independent historical evidence, the fact should not
be recorded against our model. Among them, monetary disorders, which
in particular account for the outstanding peaks, are by far the most impor-
tant. But again the question whether we have done justice to the gold
factor crosses our way. The problem of its possible role in the causation
of business cycles having been dealt with in Chap. IV, Sec. E and Chap. VI,
Sec. C, it remains to touch upon the problem of its causal importance for
the price level.

Professor Gustaf Cassel, whose advocacy of the time-honored view
that the price level is dominated by gold production in relation to output
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or, more generally, economic activity! has been instrunrental in starting
the discussion anew, compared world stock of gold for 1850 and 1910, in
which years the Sauerbeck index stood at approximately the same figure,
concluded that the average increase in gold stocks between those years
(2.8 per cent) was “normal” in the sense that it was sufficient to keep the
price level constant, and compared variations of the ratio of the actual to
the normal quantity of gold with the variations in price level that had
occurred, extrapolating to 1800. Mr. Joseph Kitchins corrected figures,
took account of Indian, Chinese, and Egyptian hoarding, restricted gold
stocks to monetary gold stocks, and arrived at 3.1 per cent as the normal
yearly increment. Fit was greatly improved and the obviously desirable
precedence of variations in that ratio, as against variations in price level,
was not wanting. Even so, the method not unnaturally met with adverse
criticism.? Besides, it might be urged that the growth of deposit banking
must have alleviated the “scarcity” of gold after 1873 and extension of the
area of the gold standard, the plethora of gold after 1896. Much further
research will have to be done before we can speak with confidence on these
matters; but for our purpose we need not go into them. We will grant
for argument’s sake more than we believe should be granted and accept
as it stands the evidence offered for the effects of gold on price level. It
does not follow that the Kondratieff wave in price level is simply due to the
variations in gold production. On the contrary, it is clear—since accord-
ing to that theory price level is the result of variation of monetary gold
stocks (which, let us note in passing, are still more a function of business
situations than total gold stocks) and output of commodities, and since
variation in the latter result, in turn, from the working of our process—
that whatever the behavior of gold, unless it should happen to be exactly
compensatory, the finger prints of the Kondratieff must show on price-
level graphs, although more or less blurred by gold production.

1 Having already presented his method before the war, he substantially repeated his
argument in the League of Nations Rapport Provisoire de la Délégation de I'Or du Comité
Financier, annexe X. Mr. J. Kitchin’s work on the subject was also done for the same
délégation.

2 The reader finds an exposition and defence of the method in W. Woytinsky, Inter-
nationale Hebung der Preise als Ausweg aus der Krise, 1981, and a good presentation of the
case against it in Mr. J. T. Phinney’s article Gold Production and the Price Level. The
Cassel 3 9%, Estimate, Quarterly Journal of Economics, 1933. See also Mr. Tucker’s paper on
Gold and Prices, Review of Economic Statistics, 1984. Fit is even better than the sponsors
of the method claim, for they fail to take account of the important role silver played in the
first half of the century where, over the interpolated range, the fit is less satisfactory.
Overlooking this, Mr. Woytinsky tries to improve the fit by assuming a smaller rate of
progress during that time, in order to pull down the curve of the ratio between actual and
normal gold supply until it goes through the curve of the price level. But there is as little
necessity for this “correction” as there is warrant for it.
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In spite of all the objections that may justly be raised against the use
of moving averages, we will take the deviations from our nine-year moving
averages in order to get some idea of the Juglars. Chart X exhibits the
result. Although with characteristic differences in amplitude, they seem
to the writer to stand out rather well for all three countries. There are,
in England and the United States (but we may with practical certainty
assert the same thing for Germany), six of them to the only complete
Kondratieff covered by the chart. The reader should mark them off
and form an opinion about the question how far there would be any sense
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(see Appendix p. 1055).

in trying to measure average amplitudes—bearing in mind the Kondra-
tieff phases from which they rise and to which they have, in each case,
to fall—and to base conclusions on such averages. In passing, we will
advert to Mr. Philip Wright’s experiment (Moore’s Economic Cycles,
Quarterly Journal of Economics, 1914-1915, p. 635), which consisted in
correlating successive items. Correlation was found to be highest for
items distant from each other by 9 or 10 years. The coefficients are low—
.40 for 9 years and .35 for 10 years—and the procedure is otherwise open
to criticism. But the result accords well with our findings. Also, it
should be observed that some of the objections to applying correlation
analysis to time series do not hold in this case. Professor E. B. Wilson’s
periodogram of prices shows only an unsatisfactory hump for a 109-month
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period, but it may be significant that other humps also occur at periods
of about twice and three times that length.!

Charts X and IV may be consulted in order to get an impression of the
Kitchins. No doubt is possible as to the presence of shorter fluctuations
within the Juglars. It seems fairly clear also that there are about three
of them to each Juglar. They are highly irregular in amplitude, some-
times showing by a mere kink in the curve. This can however always be
explained by the influence of underlying cycles, which—as mentioned
above—may go so far as to iron them out. Their period is less irregular
and does not stray far from the average.

E. Group Prices.—An index of a family of prices differs, foto caelo,
from what we have been discussing in the preceding sections. There is
no objection of course to calling it a level, but it is not a parameter char-
acteristic of the system as such or of the monetary ligamen. On the one
hand it is no “real thing” existing irrespective of the doings of statis-
ticians: it owes its existence, not only its presentation, to them. On the
other hand, it remains a price, subject (if the group is not too big?) to
the ordinary logic of prices, and should simply be called a composite price
or a composite price relative, as the case may be. In the most favorable
instances the matter involves no other problems than are always implied
in speaking of “the” price of a not perfectly homogeneous commodity or,
say, the composite price of finished steel. In other instances the object
is to combine commodities the prices of which display some feature com-
mon to all of them, without attempting to find anything that will bear
interpretation as a composite price; we shall look upon indices of group
prices in this light.

One type of case may be instanced by the familiar indices of prices of
textiles, metals and metal products or, if the relationship is on the side
of demand, by indices of prices of building materials. Another type
consists of groups such as the group of Sensitive Prices,? so well known
to students of forecasting in this country and in Germany. This is
merely an assemblage of prices empirically found to fluctuate more

1 The periods of the Juglars do not seem to be affected by the Kondratieff phases; but
duration of the Juglar pkases may be, i.c., prosperities may be not only more marked but
also longer in Kondratieff prosperities, than in Kondratieff downgrades. This is what has
been observed by Professor Spiethoff. The writer prefers to say that in the former cases
recessions look more like prosperities and in the latter, more like depressions, and not to
stress difference in duration. But this is little more than a different way of expressing the
same thing.

2If it is too big, the Marshallian supply-and-demand apparatus loses its meaning.
We may still speak of a composite price, but only the roughest of popular meanings attaches
then to the concepts of supply and demand, and they will nolonger bear modern refinements.

3 See, for instance, Professor W. M. Persons’ index in Forecasting Business Cycles,
P. 98, et seq., also the index of the Institut fiir Konjunkturforschung.
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violently than others. It serves a useful purpose, but since for us the
wholesale price index is quite sensitive enough, we may dismiss this group
with the remark that its divergence from the general index gives what so
far has been the relatively most successful measure of cyclical variation
of price dispersion. Price indices of durable and transient, of domestic
and foreign, of monopolized and not monopolized, of raw and processed,
of basic and other commodities, of foods and nonfoods, are instances of the
application of what may fairly be called a distinct method of analysis.
Regional group prices are really levels. Then there is the great division
between producers’ and consumers’ goods prices, which comes near to
defining entire spheres of the monetary process, provided we look on both
the producers’ and the consumers’ goods prices included as random
samples.

Finally, we might combine, with suitable weights, an index of prices
of raw materials with, first, a composite of an index of prices of equipment
and of building costs, and second, an index of wage rates corrected for
changes in product per man-hour. Thus we could get an index of costs
and compare it with an index of prices of finished products. But unless
considerable means were invested in this project, results would be exposed
to such serious errors that we could not trust them beyond what we may
in any case infer from indices of prices of raw materials, wages, and so on,
taken separately.! More progress has been made, since the war at least,
in the construction of indices of the prices of wage goods—the cost-of-
living indices.

Suitably chosen group prices might be expected to show, in the course
of the cycle, characteristic variations relatively to each other. So they

1 The problem is different, of course, according to whether it is desired to build a ‘““social”
index of cost of production (or cost of doing business in general) or whether the goal is the
more modest one of deriving an index of costs for a given industry or, still more modestly,
a given concern. Professor Mills’ investigations on cost in his Economic Tendencies in
the United States, the cost indices of the late G. T. Jones (Increasing Returns, posthum-
ously published, 1933), and also Professor Mitchell’s pioneer work in his great book of 1913
must be mentioned. The theoretical bases for further advance have, it seems to the writer,
been laid in Professor Leontief’s Studies on the Elasticity of Supply (Weltwirtschaftliches
Archiv for January 1982), which paper also presents interesting applications to the iron and
steel industry of the United States. An example of an index of cost for one concern is given
in K. Ehrke: Uebererzeugung in der Zementindustrie, 1858-1913 (1933; the method is
Dr. Schneider’s). Cost investigations, of course, abound since the war; but they rarely
cover more than a few years. Construction costs are a particularly bright spot. See,
for example, the index of the Federal Reserve Bank of New York and that of the American
Appraisal Company. Compare L. J. Chawner, Construction Cost Indexes as Influenced by
Technological Change and other Factors, Journal of the American Statistical Association
for 1985, particularly, Chart V on p. 57, and W. D. Conklin, Building Costs in the Business
Cycle. These studies are mentioned here, although they deal almost exclusively with war
and postwar material, because some of the questions of principle involved can hardly be
dealt with on prewar material.
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do, of course. These variations can be brought out by dividing all of them
by the index of the general price level! and can be used for the purpose of
measuring certain types of cyclical price dispersions and disequilibria.
They are of considerable importance for the higher approximations of a
more refined analysis and for any quantitatively exact picture of cyclical
situations. But if we look at Chart XI, which is sufficient to illustrate
the one point we wish to make and which the reader can easily supplement
by other such graphs familiar to everyone, it is not that aspect which
strikes us first. What stands out is, on the contrary, the covariation:
compared with it, all there is of difference in form, amplitude, and period,
and of lag is distinctly secondary.? Let us pause for a moment to con-
sider that broad truth which, though only broadly, yet asserts itself
consistently.

From our analysis of the cyclical process of evolution it follows, indeed,
that cycles are not satisfactorily described as aggregative movements
that leave structural relations within the system untouched. It is of
the very essence of that process that it remodels the structure of the
system. But it does not follow that comparison of the cyclical behavior
of group prices must show this. We will divide all the groupings of
prices that have been mentioned above into three classes. To the first
we assign those group prices the constituents of which are related by
virtue of affinity between the commodities—like group prices of textiles,
electrical apparatus, and so on. To the second belong group prices
formed from prices of commodities that have in common some character-
istic of organization or marketing; prices in large-scale industries or
monopolized industries afford examples. Into the third we put group
prices built from constituents which dwell in distinct “stages” of the
economic process—producers’ and consumers’ goods being a typical
example.

Now, we shall expect that, both within the shorter cycles and in the
long run, group prices of the first class will behave differently according

1 This has been done very often, particularly in order to express variations in the “pur-
chasing power’’ of the products of agriculture (the German word Agrarschere has no good
English equivalent), see, for example, Kondratieff, Die Preisdynamik der industriellen
und der landwirtschaftlichen Waren, Archiv fiir Sozialwissenschaft, vol. 60. Mr. Carl
Snyder made extensive use of that device in his papers on the Structure and Inertia of
Prices (American Economic Review for June 1984) and on Commodity Prices versus the
General Price Level (ibid., September 1984). In the facts and in some results the writer
entirely agrees with him. The above may even be considered as an interpretation of some
of his findings. However, the obvious dangers of the method, particularly when applied to
groups, should not be overlooked.

2 This would be different if, following some students, we took the price of shares (as
represented, say, by the A-curve of the Harvard Barometer) to mean price of real capital.
But to the writer this seems entirely inadmissible.
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to whether or not they are dominated by prices of industries that happen,
in each interval of time, to be innovating. There are indeed many
New commodities lack, at their start, a standard

As far

qualifications to this.
of comparison by which to characterize their relative behavior.
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as innovations occur in highly finished goods, the price variations easily
escape record, both for statistical reasons and because such innovations
Even

often result in the offering of better qualities for the same price.
where innovation does influence quoted price, the effect may to a large
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extent be lost by grouping. Moreover, innovation in most cases also
acts on other prices as well as on the prices of the innovating industry,
and entrepreneurial activity shifts from one industry to another, so
that we must look for its! influence—particularly its long-run influence
—to the price level rather than to group prices, which for those reasons
will tend to “catch up” with each other. But we may still expect
innovation to show and so it does. If the reader inspect Mr. Snyder’s
charts (in the first of the two papers quoted in our footnote, pp. 189 and
190) he will not find it difficult to associate the behavior of the group
prices of chemicals and metals or (in the late seventies and eighties) of
fuel and lighting with innovation, or the behavior of the group prices of
building materials and of hides and leather with (comparatively speaking)
the absence of it. Much more striking instances (textiles at the beginning
of the nineteenth century, power at the beginning of the twentieth, for
example) could easily be given. The group price for farm products, far
from contradicting the principle, really strengthens the evidence for it.
There was plenty of innovation, both in the production and in the trans-
portation of farm products, but since both opened European markets
for American exports, it is in perfect accordance with our point of view
as well as with general theory that this group price did not fall much in the
United States. In England it fell. In Germany it did not, but this of
course is due to the protection to agriculture which set in at the end of the
seventies.

The cyclical behavior of group prices of the second class is conditioned
by the cyclical effect of the properties that the constituents of each group
have in common. Monopolistic pricing is an example for such properties
and 1illustrates the proposition that they primarily influence the response
to the impact of the active elements of the cyclical process (see Chap. X).

But in group prices of the third class we shall expect fundamental
covariation. Although entrepreneurial activity impinges on particular
spots in the system, the effects of the increase in producers’ expenditure
in prosperity and of the decrease of it, in amount or rate, toward the end
of prosperity and in recession, will make themselves felt very quickly
all over the system. Increasing wages, in particular, are promptly spent
in prosperity (qualifications of secondary, if yet considerable, importance
will be noticed at a later stage) and under the influence of optimistic
expectation (greased in many cases by ready availability of consumers’
credit) expenditure may even outrun actual receipts, as pessimistic
expectation may cause consumers’ expenditure to decrease by more than

1 This should be emphasized. Many economists are in the habit of arguing as if innova-
tion affected relative prices only (as, in fact, it does directly) and as if, hence, movements of
the price level could have nothing to do with it. But it is easy to see that these movements
cannot be treated as an independent component of individual prices.
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the actual decrease in receipts, as soon as a depression gets under way.
There is, hence, no theoretical reason to think that consumers’ goods
prices must always or necessarily or significantly lag behind producers’
goods’ prices. Nor is there any reason why they should precede. From
our theory (Chap. IV Sec. A) we should rather expect almost synchronous
movements in the same direction in all sectors of the economic organism,
and differences, in a big country, to be more regional than “stagewise.”
That this is so, is the most important result to be gleaned from any study
of group prices of this class. The facts do not lend much support to
those views about the cyclical mechanism from which characteristic
sequences would follow, and least of all to the theories about savings
deflecting ““purchasing power” from consumers’ goods to producers’
goods.!

This does not mean that deviations from synchronous parallelism are
either unimportant or uninteresting. They are more important in the
first two classes of group prices, but they are not absent in the third class.
It would be most astonishing if there were no such deviations, because
each group price combines such different patterns of action and response
that it would be little short of miraculous if the outcome were equal and
synchronous percentage change for all. But the point is that we cannot
generalize about those differences, which have their roots in the peculiar-
ities of the individual commodities entering each group and in the con-
ditions of each cycle and, therefore, teach little about the fundamental
mechanism of cycles in general. Thus the reader will see from our chart
that the producers’ goods price composite, although it displays sub-
stantially the same rhythm as the consumers’ goods price composite,
shows greater amplitudes and generally also some precession.? But

1]t is perhaps worth mentioning that one of the many mistaken interpretations of the
analytic schema presented in this book was to the effect that, according to it, prices of con-
sumers’ goods should be the first to fall and the ones to create ““ithe trouble.” Thisisa
complete misunderstanding of the proposition that in the end the cyclical process of evolu-
tion means increased real income to all classes, conveyed to them primarily through falling
price levels.

2 One of the first attempts at systematic comparison between producers’ and consumers’
goods prices was that of Professor Mitchell (see Bureau of Labor Statistics Bulletin 178).
The period between 1890 and 19183 affords instances for the above: the wider fluctuations in
producers’ goods prices at wholesale stand out clearly enough. They fell sharply to 1894
and less than consumers’ goods prices to 1895. Then they rose in 1896, while consumers’
goods prices were still falling; after a setback they rose together with consumers’ goods
prices, overtaking them in 1898. They did not fall in 1908 and 1904 when consumers’
goods prices did. In 1909 consumers’ goods prices rose, while producers’ goods prices
were still falling. In 1918 the situation was similar. But even as far as producers’ goods
prices can be said to lead, it will be more true to reality to stress the fact that the people
who buy them have, as a class, a wider range of foresight, rather than the fact of their
position in the productive process.
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this is not wholly due to greater distance from the demand of ultimate
consumers, which, though it actually is comparatively steady, yet
fluctuates quite appreciably in the course of cyclical phases. There are
raw materials that have only a short way to go before reaching households
and yet fluctuate as much as some others that are a long way off. Com-
parative steadiness of consumers’ goods prices, such as it is, is to a large
extent a result of a quite different factor, viz., that consumers’ goods
prices, even if not retail prices, include more branded and serviced
articles than the producers’ goods group. Hence, we must not trust too
much to mere distance from consumption, but also look for other explana-
tions, such as durability, which accounts for the violent fluctuations in
the group price for metals and metal products. Certainly entrepreneurs’
demand impinges conspicuously there. But it also impinges on labor
and thus on consumers’ goods, and there is no cogent reason for assum-
ing, a priori, that the one effect must be stronger than the other.
From the standpoint of our model of the cyclical process this is largely
accidental.!

While these considerations tell, as in fact they are intended to, against
theories which assume systematic relations between group prices that do
not exist at all or do not assert themselves as clearly as they would have
to in order to prove anything for these theories, they do not tell, nor are
they intended to tell, against a proposition dear to some ‘“endogenous”
or ‘“self-generating” theories, viz., that as prosperity wears on, costs of
doing business increasingly encroach upon profits. We do not consider
this, taken by itself, to be a satisfactory explanation of the turn of
prosperity into recession. Nor are we able to accept as relevant all the
factors that have been listed as contributory—losses due to bad debts,
for example, hardly increase before, or independently of, the turn. But
we do not deny the reality of the mechanism, which indeed forms a part
of our model. Many “old” firms, as pointed out in Chap. IV, will be
inconvenienced from the outset by the rising costs of labor, materials
(which however again include labor), credit, and so on, and most “old”
firms—all in fact that do not receive more than their share of the expendi-
ture induced by entrepreneurial activity—will get into difficulties as soon
as entrepreneurial activity begins to slacken, even apart from the effects
of direct competition by ‘““new” plants and from the difficulty, frequently

* 1 Covariation, tempered by peculiarities of the industries involved, is also the outstand-
ing feature of the movements of foods and materials. Here, if anywhere, should we expect
neighborhood of the sphere of consumption to assert itself, since the demand for food is
certainly much more cyclically stable than the demand for anything else. It does assert
itself, but hardly ever to the point of discrepancy in direction, the cases of which are, more-
over, all explainable by circumstances that have nothing to do with the cyclical process.
See, for example, the Sauerbeck Food and Material indices, Journal of the Royal Statistical
Society, 1910, p. 316; 1929, p. 289,
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present in the case of finished commodities, of increasing a price which is
fixed by custom, business policy, or public authority. As Professor
Mitchell has shown, this will, for many industries, result in buying prices
of materials gaining on selling prices of products. This, however, has
only a distant connection with the relative movement of producers’
and consumers’ goods prices.



CHAPTER IX

Physical Quantities. Employment

A. Individual and Composite Quantities.—As in the case of prices,
we have data about quantities produced, forwarded to mills, transported,
exported, imported, bonded, subjected to payments of excise, sold to
consumers (sometimes put equal to quantities produced plus imports
minus exports), visibly available or reflected by such indicators as
spindles active or active spindle hours, furnaces in blast, and the like.
These series are very plentiful for the postwar period, fairly plentiful
from about 1870, and our stock of them for the more remote past increases
steadily. Many are available monthly or even weekly, and all may be
said to mean, approximately at least, a definite real thing that it requires
no theory to understand. Qualification is necessary, however. Some
of the modern and much of the older material is untrustworthy or at least
inexact, such as earlier estimates of crops or of pig iron produced or, in
times and situations in which smuggling is a factor of importance,
figures of imports. Some data raise questions of units of measurement
and comparability.

Changes in quality or territory and so on cast doubt on the value of
many series. Changes in sources and methods of compilation introduce
spurious breaks and fluctuations. The theorist’s questions—what is a
commodity,! a factor of production, a country?—acquire ominous sig-
nificance for the most practical purposes. In such cases as that of
building permits, the meaning itself becomes doubtful. We not only
open up obvious sources of serious error, but also obscure essential
features of cyclical movements, if from figures measuring one stage of the
career of, for example, a raw material, we draw conclusions about another
stage—from iron, conclusions about industrial equipment; from wheat,
conclusions about bread; or from imports or exports, conclusions about
production. Finally, the changing significance and efficiency of indi-

LIf we call motorcars a commodity, we are immediately, as in the case of prices, faced
by an index problem. If we restrict the concept to model X of the firm Y, the material
becomes unmanageable. The factor labor brings out the difficulty best of all. A country
like the United States, or even France, splits into sectors much more different in character
than Venezuela is from Colombia.

483
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vidual commodities in consumers’ budgets and in the pattern of pro-
duction, itself a most important feature of the results of the cyclical
process,! invites erroneous interpretations if the series is not studied in
relation to the history of its industry and technology, which alone gives
the key to its meaning. Another research program unfolds itself, quite
beyond the means of the individual worker.

If we form composites from groups of related commodities, such as
foods, furniture, equipment, textiles, and the like, we meet, only with
more inescapable clearness, a problem that differs but in degree from
the problem which is implied in speaking of a quantity of coal in general
or coffee in general. A heap of woolen and cotton fabrics is possibly
less wanting in meaning than a heap of iron and strawberries would be.
In the most favorable cases, notably in cases of complementarity and
rivalry in fixed proportions, but also beyond these, even exact theoretical
meaning may be attributed to the composite. We shall not, however,
enter into these problems but, simply relying on the common sense of the
thing, confine ourselves to the remark that such composites derive addi-
tional justification if their constituents are, owing to their place in the
economic organism, all exposed to similar external and internal influences.
As with group prices, it is necessary to bear in mind that composites may
seriously obscure what precisely is the essential fact about the cyclical
process of economic evolution.

But the concept of total output lacks similar meaning or justification.
The fact that it has gained citizenship and is ““recognized” is no comfort,
for this recognition has been extended to it quite uncritically. The prob-
lem is much more doubtful than the corresponding one in the case of
prices. There, we have at least been able to discover and define an
economic magnitude that supplied the meaning of an index of the price
level. Here, no such thing actually exists. However useful for many
purposes, total output is a figment which, unlike the price level, would
not as such exist at all, were there no statisticians to create it. We seem
indeed to be faced by a meaningless heap.

Three ways are open to us in order to overcome this difficulty, although
none of them can be considered as entirely satisfactory. The first has the

1In particular, products require as time goes on, less and less of raw materials, such
as coal, steel, and sugar beet, per unit. For many purposes, series should be corrected for
this. It certainly vitiates the implications of rates of increase in the production of those
materials. The use of scrap is an instance of difficulties of another type. Improving
quality, still another striking feature of economic evolution, works the same way. It also
largely escapes us. We gather from historical indications that even the oldest and most
ordinary articles of consumption, such as meat and wine, are quite different now from what
they were even 100 years ago. But in most cases we have no means of measuring the
change. This really casts doubt on the possibility and meaning of any statement that
turns on any but the most outstanding features of our graphs.
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merit of simplicity. It was mentioned in the first chapter and consists in
fastening upon some series the items of which measure something that
may be taken to indicate the variations in productive activity—cyeclical
variations in particular. All quantity series have some ‘“systematic”
significance, but those we have decided to call systematic have much more
of it than others. Their limitations are, however, serious. Employ-
ment, even if statistics for our period were better than they are, would be
seriously misleading for periods longer than, say, a Juglar, often for even
much shorter periods: in good theory, it can never be assumed to be
proportional to output (see Sec. D). Tonnage cleared, not valueless for
Great Britain, is open to objections, not only because of the changing
significance of the unit and the changing importance of international trade,
but because it puts a ton of coal equal to a ton of gramophone records.
Similar difficulties surround the use of figures of freight carried by rail-
roads and, for example, horsepower installed. Pig-iron consumption,
though of course not above criticism, does astonishingly well for prewar
times, if tested in the light of our historical knowledge of cyclical fluctua-
tions.! We will therefore immediately present the series and also the
series of rates of change of pig-iron consumption, Charts XII and XIII.
The trends in Chart XTI, of course, are the trends of pig-iron consump-
tion and of nothing else. They do not give the trends of total output,
since the equipment into which pig iron enters increased faster than other
elements of total output, nor do they give even the trend of total “real”
investment. Moreover, pig iron cannot be trusted to give the cyclical
variation of total output, since cyclical variations in consumers’ goods’
production are not proportional to, or synchronous with, cyclical varia-
tions in the production of equipment. But the fluctuations in the produc-
tion of equipment (steel did not in our period enter so largely into
consumers’ goods as it does now) in all three cycles it gives very well.?
This is particularly true of the Juglar, which it is hardly possible to mark
off so neatly in any other series—the reader should mark it off here and
use the result for reference. The three curves in a sense interpret
each other. The American curve, otherwise the most satisfactory one
and that which shows the firmest step, presents a problem for 1875 to 1885

1 Pig iron held its own fairly well until about 20 years ago, though the process of ousting
it had set in by the sixties. Later, castings were quickly going out and weldings became
of much less weight. Lighter alloys also came in, and other metals gained relatively,
particularly aluminum. The increasing use of scrap has been mentioned. On the other
hand, iron and steel gained ground at the expense of timber and other materials. As
has been mentioned, consumption of pig iron has been used as the backbone of the analysis
of cycles by Professor Spiethoff.

2 There is some interest in noting that England’s pig-iron consumption hardly took part
at all in the Kondratieff prosperity after 1897—another indication of the fact that the
entrepreneurial impetus in English industry began to slacken about that time.
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that we know how to solve as soon as we glance at the English and
German lines, the behavior of which is in turn cleared up by the American
line in the segment 1885 to 1892. The differences between the three lines
in average amplitudes and general character are very revealing of the
pulse of economic evolution in the three countries. The Kitchins, so the
writer thinks, show with sufficient clearness on Chart XIII. No doubt
some readers will not agree. To probable objections it can only be replied
that it seems a mistake to refuse to consider as a distinct class fluctuations
which are so similar in nature and so clearly marked, only because they do
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CaART XIII.—Rate of percentage change of pig iron consumption (see Appendix, p. 1056).

not display a regularity that simply is not in the phenomenon. Chart
XTIV is presented in order to indicate how far other series of more than
average systematic significance could render the same service.

We may, in the second place, define variations in the ‘“physical
volume” of any composite to mean variations in its dollar volume cor-
rected for changes in price level. The result, it should be noted, is still a
value, and not a true physical quantity, as we might expect according to
those definitions of price level which make it a sort of average price.
Our level is not a price but a pure number. Hence “deflated dollar vol-
ume” is simply a value figure from the variations of which the effects of
the variations of the monetary parameter have been removed. However,
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this has definite meaning, and these corrected figures may for some pur-
poses be treated as if they were physical quantities. Itshould be observed
that, in order to effect this, it is necessary to deflate by an index which
approximately presents our level concept, and not by any other—for
example, an index specially constructed to include only the prices of those
commodities that enter into the given composite, with weights that cor-
respond to the relative importance of those commodities in the composite.
We are not concerned with the question whether the latter proceeding has
any meaning of its own. All that matters is that this meaning is a dif-
ferent one.

The money value of Total Output (unfortunately along with other
items) is reflected in Outside Clearings, the value of Total Output of
Consumers’ Goods, in the Sum Total of Private Incomes minus savings
and taxes paid out of income. Where we have these two figures, or at any
rate one of them, we might hence try to solve the problem in hand
by deflating. The reasons why we do not primarily rely on this possibility
will be apparent later when we discuss the Clearings and Income series.
Insuperable theoretical scruple is not one of them. But although we make
bold to use as a level series what we know to be something else, and
although we may be equally bold in the case of Clearings and Incomes
taken by themselves, we hesitate to cumulate errors by combining the
two, even apart from various other objections on the score of statistical
method.!

A third method of arriving at a single figure indicative of variations
of total physical quantities of commodities produced or consumed (services
and voluntary leisure ought, strictly speaking, to be included), consists in
constructing an index from individual quantity series. Everybody
recognizes that quantities produced, consumed, and in stock, ought to be
separately combined and that these separate indices should be confronted,
but everybody puts up with a combination of everything that is to be had.
The leading contributors all have a preference for weighting individual
relatives, or relatives adjusted for some trend and for seasonal variations,
with the American Value Added by Manufacture or the English Net
(Value) Product, where products of different stages of a productive process
are included. But, in cases in which these values are not available, some
fall back upon other criteria of relative importance, such as workmen
employed, pay rolls, horsepower installed, and so on—none of which they

1 Mr. Snyder’s “A New Clearings Index of Business for Fifty Years.” Journal of the
American Statistical Association, 1924 p. 829, does precisely this, except that he deflates by
his General Price Level, which, for the case in hand, is an index specially constructed to
correspond to the various components of the Clearings figure. The above argument is not
intended to imply adverse criticism of this interesting experiment.
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would defend on theoretical grounds.! The formal theory of such an
index is easy to derive. All we need to do is to change the Laspeyres
formula for the price level (see Chap, VII, Sec. B)L, = Zpgo/ Zpog, into

S hipa)

ZPogo
Dogo are, in the numerator, now used as weights of price relatives, and to

the obviously equivalent expression L, = , where the values

form the analogous expression for quantities, viz. L, =

which means quantity relatives weighted by values, though not by added
values. But putting, as we did before in the case of prices, ¢, = ¢, + dg.,
and dropping subscripts, we get

1 There are available for the postwar time and particularly for this country indices of
this kind which excel in careful construction and technical perfection. Given the limitations
imposed by the material and granted the principles upon which their construction proceeds,
they probably do as much as can fairly be asked in all such matters as assembling and
criticizing the material, and correcting for seasonal variations and differences in working
days. The pioneer work of Mr. E. E. Day and the Harvard Society, its continuation and
amplification by the Federal Reserve Board, Prof. Warren Persons’ and Mr. Snyder’s
contributions, the indices of the Standard Statistics Company and of Mr. Leong, the
English index of Mr. Rowe and the London and Cambridge Economic service, and the
German indices of the Institut fiir Konjunkturforschung must be specially and gratefully
mentioned. In particular, the distinction, fundamentally important as we shall presently
see, between equipment goods, other producers’, and consumers’ goods, has been fully
attended to. For the prewar time we are less well off, of course. There is, again, Mr.
E. E. Day’s work and the work of Professor Warren Persons. Earlier pioneers ought to be
mentioned, notably E. Leonard: Index of Changes in Extractive Industries (Publication of
the American Statistical Society for September 1913) and, although their investigation
bore on trade rather than production, Professors E. W. A. Kemmerer and Irving Fisher.
The subject is also indebted to Professor W. J. King, Mr. W. W. Stewart (see the latter’s
Index of Production, American Economic Review for March 1921) and Mr. W. Thomas.
Mr. Snyder extended his researches back within his work on his index of trade. Professors
Warren and Pearson have made an extremely valuable contribution as to basic and agricul-
tural production. The Index of General Business of the American Telephone and Tele-
graph Company has, in 1922, been reduced to an exclusively physical index. Colonel
Ayres’ index contains also prices and values from 1790 to 1855, but is exclusively physical
from 1855 to 1901, with, however, such weighting as would make it lean on the Day-Thomas
index used by him for 1901 to 1919. For England there were only various indicators and
individual bits of information (for the early part of our period, largely contained in Porter
and Baxter), but we may now use the index compiled by Mr. Hoffmann of the Kiel Institut
fiir Seeverkehr und Weltwirtschaft, which, however, had to work with material not admit-
ting of any rational system of weighting. It goes back to 1713 but we use it only from 1785,
because before that date component series are too few. Mr. Snyder’s index of English
production should also be mentioned. For Germany, we use the Index of the Institut fiir
Konjunkturforschung, compiled by Mr. Wagenfiihr, who has had to substitute, in some
cases, for figures of production or consumption, figures of net import, railway transporta-
tion, or even money value.
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Zpdg
Le=1+4 %5’
that is to say, an index of that part of the actual relative variation in
expenditure, (E + dE)/E, which as we have put it before, is balanced as
to its effects on the price level by changes in physical quantities and by
which expenditure would have had to change in order to keep the price
level constant.

Hence we have again a value figure from which the effects of changes
in the monetary parameter have been removed. The method is thus
seen to be but a variant of the method of deflating values. It aims at
what is essentially the same thing. However, it not only avoids the
difficulties that arise from the nature of the clearings figure and the
cumulation of errors incident to the process of deflating, but is theoretically
superior to the latter, in that it follows logically, and derives its meaning,
from the equation which embodies the theory of the price level and can,
owing to this fact, never give absurd results.! If we recall how in the
fourth chapter we defined the effects of innovation on the depth and
breadth of the stream of commodities, we see immediately in what sense
such an index implements our propositions about variation of output in
the course of business cycles. It does not measure physical output in the
literal sense, but it docs measure physical output as transformed by the
introduction of an cconomic dimension. An argument would be in order
here for taking account of the structure of the world of commodities by
the choice of commodities to be included. But since it would, mutatis
mutandts, only repeat what has been said on this question in our discus-
sion of the level index, we will not stay to develop it.

B. The Analysis of the Trend in Total Industrial Output.—Quantities
produced or consumed are, unlike prices, rates per time element. Their
variations in the course of cycles are part of the primary as well as of
the secondary phenomena and, within both these categories, consequential
with respect to some, causal with respect to others—the most important
approach to a primary causal role being the relation of actual or expected
release of new products to the turn from prosperity into recession. An
index of Total Output makes a synthetic, systematic, and cyclical trend
series.

To verify expectation as to the presence of a trend, it is only necessary
to look at the quantity lines in charts V, VI, and VII. Moreover, Chart

1Tt should be noticed that the Harvard Index of Physical Volume, which is in essence
such a corrected value, in the short run goes very well with Freight Cars Loaded, if both
are adjusted for business days per month and for seasonal variations, and treated according
to the Harvard method. See W. M. Persons, Car Loadings as an Index of Trade Volumes,
Review of Economic Statistics for October 1926. The same is true for Germany, see W.
Teubert, Der Giiterverkehr, Sonderheft 5 of Vierteljakrshefte zur Konjunkturforschung, 1928,
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XV presents an international comparison that is of some interest,
although, owing to differences in materials and methods it must not be
relied on too implicitly. Chart XVI gives the same series as transformed
by the operation of empirical differentiation and, by the absence of any
marked trend, teaches us something about the character of the trend
present in the original figures. Of course, this does not mean that with
other data the same result would emerge, or that any trust can be placed
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CuarT XV.—Industrial production (see Appendix, p. 1056).

in the gradient of the particular logarithmic straight line which an investi-
gator’s material may yield. Some authors who speak of a ““compound
interest law of growth” seem, like the queen in the play, to protest too
much, Still more treacherous and pregnant with danger of speculative

temerity may be the application of Verhulst’s formula, y = Fa-i—_l’

which was intended (1838) to represent certain features of organic or of
similar types of growth.! Even perfect fit in the least square sense would
1 Compare, for instance, Wittstein’s formula in Gesetz der menschlichen Sterblichkeit,
> . . o a
1888. Verhulst’s formula is used (slightly generalized) by A. J. Lotka. The form T
is known in this country as the Pearl-Reed curve.
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not prove anything. We are, however, on somewhat safer ground when
applying such expressions to the behavior in time of quantities of indi-
vidual commodities.

The broad fact of great steadiness in long-time increase nevertheless
remains, both in the sense of rough constancy of the gradient of the trend
and in the sense of what, merely by way of formulating a visual impression,
we may term the general dominance of trend over fluctuations. As a rule,
even strong depressions such as the English one of 1825 could hardly be
identified as such from the output graph alone. In no country does 1873
look very catastrophic. In America, 1884 produced almost no fall at all.
The crisis of the early nineties shows, for Germany, by only an incon-
siderable dent. In the long English series it happens only twice that
absolute fall outlasts two years. In the case of Germany, this occurred
only in 1868, 1869, and 1870; in America also but once. One of the most
important tests of an analytic model of the cyclical process of economic
evolution is whether or not it enables us to understand that steadiness
in both senses (such as it is).

What we see, is, of course, only a descriptive trend. In the same sense
as in the case of the price level we interpret it as a result trend, blurred and
deflected by outside disturbances which, particularly if a trend line be
fitted by least squares, may acquire lasting influence, even if passing by
nature. And there is also the effect of growth. As has been pointed
out before, no satisfactory method is known to the writer of eliminating
these influences, and what follows must be read with due regard to the
qualifications that this disability implies. The result trend itself must
be explained from the behavior of output in the cycles that generate it.
Before taking up this subject, we will digress, in order to comment on
some questions which, though they do not strictly lie on our path, yet
come too near to be passed unnoticed.

It is rcasonable to belicve that if our analysis enabled us to isolate
and measure the result trend in output plus the effect of growth, instead of
merely teaching us to recognize their presence in our series, the output
curves would turn out to be steeper than the descriptive trend, because
practically all the other factors which influence the latter are of the nature
of injuries inflicted upon the economic organism. This way of expressing
a patent historical fact should not be understood to imply adverse judg-
ment about what, from our standpoint and for our present purpose, would
have to be included among injuries. Many measures of social better-
ment that most people heartily approve of and many nationalistic policies
that command fervent allegiance come within the meaning of that term,
simply because they prevent the economic machine from working accord-
ing to its design, but nothing is further from the writer’s mind than to
hold that it “should” be allowed to do so, or that everybody would be
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happier if it were, or that abundance is the criterion by which to define
welfare or to judge a civilization. Nevertheless, the descriptive trend of
output is both in itself and because of the idea, however vague, which it
gives us about what the combined effects of evolution and growth would
be in the absence of other factors, for a purely economic analysis, a fact
of importance. In a sense it is the most important fact about the eco-
nomics of capitalist society as distinguished from its culture and the type
of man it creates. In beholding it we have before us a measure of the
actual economic result of humanity’s great experiment with private busi-
ness and the acquisitive principle.

Whether the gradient we observe is only, as we implied above, what is
left of an even greater possibility or whether the injuries referred to are the
outcome of the capitalist process itself and, hence, to be recorded against
it and inseparable from it, need not detain us here:! this is a question that
cannot be dealt with without entering into the theory of the nature and
behavior of social classes. Nor does it concern us how capitalist perform-
ance compares with the performance we could expect, or could have
expected at any time, from alternative institutional arrangements.
Theories that seem convincing and are sympathetic to some have been
offered, in order to make out a case for the proposition that the cconomic
engine characterized by private enterprise necessarily turns out the
maximum of output which it is, or was, possible to produce within the
framework of natural, technolog