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CHAPTER 7

Varieties of Reference-Cycle Amplitude

I RANGE AND DISTRIBUTION OF AMPLITUDES

Reference-cycle amplitudes are tied closely to our judgments
about cyclical timing and the indexes of conformity. Having
decided in what stages the reference-cycle pattern of a series
typically reaches its trough and peak, we compute three ampli-
tude measures from the average standings of the series in its
typical peak and trough stages: (1) for the phase matched with
reference expansion, (2) for the phase matched with reference
contraction, and (3) for the two phases combined.' The last
measure is the arithmetic sum of the phase movements when
one is a rise and the other a fall. It is the difference between the
phase movements when both are advances or both are declines;
for, when a series either rises or falls during both expansions
and contractions, the influence of business cycles upon its
behavior is limited to accelerating the movement in one of the
phases and retarding it in the other. A plus sign prefixed to the
expansion or to the full-cycle amplitude indicates positive and
a minus sign indicates inverted conformity; but a minus sign
prefixed to the contraction amplitude indicates positive and a
plus sign inverted conformity.

Table 10 and Chart 5, which summarize the amplitude
measures, correspond to Table 6 and Chart 3, which summarize
the indexes of conformity. While the numerical value of con-
formity indexes cannot fall below 0 or rise above 100, ampli-
tudes have a lower but not an upper limit. How radically the
two measures differ in their distribution is most readily seen by
comparing the two charts. Over a third of the conformity in-
dexes are concentrated at the extreme upper limit of their pos-
sible range; the heaviest concentration of amplitudes occurs
near to the lower limit. More than two-thirds of the amplitudes
1 In general, (3)=(1)— (2), all signs regarded.

100



REFERENCE-CYCLE AMPLITUDES 101

fall in the range 0—49, and another fifth in 50—99. Yet the 13
percent of the amplitudes of 100 or more run to such high
values that the arithmetic mean stands well above the median
of the array, whereas the mean of the conformity indexes is
lower than the median.

Chart 5
Percentage Distribution of 794 Series According to the

Numerical Value of Their Average Reference—Cycle AmpRtudes
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II THE PROBLEM OF BIAS

The number of cycles covered by a series has no such technical
influence upon its amplitude as upon the numerical value of
its conformity index. But the fact that so many of our series
are confined to the years between the two world wars, or a
part of that unsettled period, raises the question whether this
small sample of cycles presents unusually violent or unusually
mild fluctuations. We can answer with confidence that it pre-
sents both. For example, the contraction of 192 6—27 was excep-

See Table 10.



102 VARIETIES OF CYCLICAL BEHAVIOR

tionally mild, that of 1929—33 exceptionally severe; the expan-
sion of 1921—23 was much more vigorous than that of 1927—29.
All in all, the average amplitudes of the 5 reference cycles in
1919—3 8, and of the 4 in 192 1—38, seem to exceed those of the

Table 10
SUMMARIES OF AVERAGE REFERENCE-CYCLE AMPLITUDES OF 794

MONTHLY OR QUARTERLY SERIES

RANGE, DECILES, AND QUARTILES OF ARRAYS
Average Reference-Cycle Amplitude

Expansion Contraction Full cycle
(signs (signs Signs Signs dis-

regarded) regarded) regarded regarded
Lowest (in contraction, highest) —122.9 +126.1 —249.0 0.2
1st decile —4.7 +8.6 —10.8 8.2
2nd " +3.5 —0.3 +6.7 15.1
3rd " +7.8 —5.6 +16.0 21.2
4th " +11.7 —9.9 +22.9 27.4
Median +16.7 —14.2 +30.4 34.3

6th decile +22.0 —18.7 +39.2 42.4
7th " +27.1 —24.0 +49.6 53.5
8th " +35.1 —33.0 +67.6 71.2
9th " +53.6 —54.7 +106.8 111.2
Highest (in contraction, lowest) +187.6 —219.0 +400.3 400.3
Lower quartile +5.4 —2.9 +11.8 17.6
Upper quartile +30.2 —27.7 +54.7 59.7

Range: Lowest to highest 310.5 345.1 649.3 400.1
Central four-fifths 58.3 63.3 117.6 103.0
Central three-fifths 31 .6 32.7 60.9 56.1
Central two-fifths 19.3 18.4 33.6 32.3
Central fifth 10.3 8.8 16.3 15.0
lnterquartile 24.8 24.8 42.9 42.1

PERCENTAGE DISTRIBUTION OF AVERAGE FULL-CYCLE AMPLITUDES,
SIGNS DISREGARDED

Amplitude % Amplitude % Amplitude % Amplitude %
0— 9.9 12.2 100-109.9 2.5 200—209.9 0.3 300—309.9

10—19.9 16.0 110—119.9 1.6 210—219.9 0.3 310—319.9
20—29.9 15.4 120—129.9 1.0 220—229.9 0.4 320—329.9
30—39.9 13.1 130—139.9 1.3 230—239.9 0.5 330—339.9
40-49.9 10.8 140—149.9 0.9 240—249.9 0.5 340—349.9 0.1
50—59.9 7.6 150—159.9 0.9 250—259.9 0.3 350—359.9 0.1
60—69.9 4.3 160—169.9 0.5 260—269.9 0.1 360—369.9
70—79.9 3.3 170—179.9 0.3 270—279.9 0.4 370—379.9
80—89.9 3.4 180—189.9 0.3 280—289.9 0.4 380—389.9
90—99.9 1.1 190—199.9 0.1 290—299.9 0.1 390—399.9

400—409.9 0.2
0—99.9 87.2 100—199.9 9.3 200—299.9 3.1 300—409.9 0.4

° 'Signs disregarded' means that the sign is dropped after the average reference-cycle amplitude of
a series is computed.
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Table 10 (conci.)
MEANS AND MEDIANS OF AVERAGE FULL-CYCLE AMPLITUDES

Arithmetic
Median mean

668 series with positive amplitudes +36.8 +53.9
126 series with negative amplitudes —17.2 —33.7

794 series without regard to sign 34.3 50.7
794 series with regard to sign +30.4 +40.0

PERCENTAGE DISTRIBUTIONS OF FULL-CYCLE AMPLITUDE AND CONFORMITY
COM PARED

Conformity
Amplitude % % index

0— 39.9 56.7 3.6 0— 9
40— 79.9 25.9 4.5 10— 19
80—119.9 8.7 4.3 20— 29

120—1 59.9 4.0 5.4 30— 39
160—199.9 1.1 5.0 40— 49
200—239.9 1.4 9.2 50— 59
240—279.9 1.3 8.1 60— 69
280—319.9 0.5 12.0 70— 79
320—359.9 0.3 8.8 80— 89
360—400.3 0.1 39.1 90—100

Total 100.0 100.0 Total

earlier cycles covered by our data.2 If so, most of the amplitude
averages of our present sample are higher than they would be
2 Our most definite evidence for this opinion comes from the relatively
long series in our collection. Millard Hastay has selected 30 series covering
15 to 21 business cycles, plus 11 covering 10 to 14, and compared their
average amplitudes in 1919—38 with those in earlier periods. Averages were
taken both before and after extreme movements had been excluded—mainly
the war and first postwar cycles in price and value series. Three-quarters of
the comparisons showed a higher mean amplitude in 1919—38 than before
1919. The 10 exceptions to this rule were 3 open market interest rates, bank
clearings in New York, outside clearings after 'deflation', Snyder's clearings
index of business (also deflated), bonds (but not shares) traded on the New
York Stock Exchange, Evans' record of business incorporations, liabilities
(but not the number) of business failures, and the Bureau of Labor Statistics
index of the prices of metals and metal products.

Hastay's sample includes 11 series that can be taken as indicators of
'general business activity', 3 that represent investment decisions, 3 that re-
flect industrial output or employment, 2 on foreign commerce, 9 on com-
modity prices, 9 on the money and security markets in New York, 2 on
corporate earnings, and 2 on failures. Production is most inadequately repre-
sented; the single series on construction relates to Manhattan; there are no
series on retail trade, personal incomes, inventories, or banking. Yet, pending
a more thorough investigation, we incline to accept the conclusion toward
which this sample, and much nonstatistical evidence, points.



104 VARIETIES OF CYCLICAL BEHAVIOR

if all our series could be carried back to 1900, or 1880, or 1850.
By the same token, the averages are lower than they would be
if we discarded all data earlier than 1919. Thus the measures
in Table 10 and Chart 5 seem to be biased, but whether the
bias is in an upward or downward direction depends upon the
range of experience one wishes to cover. If one wants a long-
range average, our measures are probably too high; if one
wants to summarize the conditions with which the current
generation has had to contend, our measures are probably too
low. How grave either bias is cannot be determined with
assurance from data now available.3

Ill AMPLITUDES IN VARious SECTORS OF THE ECONOMY

Table 11 is similar in form to Table 8. In discussing measures
of timing and conformity, I argued that indexes of a given
value are as indicative of the impact of business cycles upon an
activity when the timing is neutral or inverted as when the
timing is positive. But I also had occasion to point out that
some inversions—butter production, for example—make ex-
pansions less buoyant and contractions less drastic. When we
think about the range and variety of activities swayed by busi-
ness cycles, the first consideration must be stressed; when we
think about the cyclical fluctuations of the whole economy,
the second consideration becomes the more important. So we
proceed as before, presenting amplitude measures with and
without regard to sign, knowing that we shall have use for
both sets.
8 the least hazardous guess at the order of magnitude of the bias
can be made by averaging the amplitudes of Hastay's 11 indicators of
'general business activity'. Measures which cover from 10 to 21 cycles yield
averages of +22, —17, +39, while the averages of the cycles before 1919
come out +21, —12, +33, and the averages for 1919—38 are +24, —28,
+52. (The successive entries show respectively the amplitude during stages
matched with reference expansion, contraction, and full reference cycles.)
Thus our standard average reference-cycle amplitude is 6 points higher
than that for the earlier and 13 points lower than that for the recent group
of cycles. It should be noted that the differences are wider in contraction
(mainly because of the 'Great Depression') than in expansion. On the
problem of secular change in amplitudes, see however Measuring Business
Cycles, Ch. 10, especially pp. 406—12.
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Minus amplitude signs do not always mean inversion, or
plus signs positive timing. Of the 608 positive series4 in our
sample, 2 have average reference-cycle amplitudes of —0.2
and —0.6; of the 77 inverted series, 1 has an amplitude of +0.2;
of the neutral series, 22 have plus and 2 minus amplitudes;
finally, of the 85 irregular series, 39 are scattered through the
array of plus and 46 through the array of minus amplitudes.
Of course, only in groups where irregular series are relatively
numerous, or where there is a mixture of inverted and positive
series, are there appreciable differences between the average
amplitudes computed with and without regard to sign.

Most basic of all the facts brought out by the table is
wide range of the amplitudes presented by different segments
of our economy. When amplitudes are measured in percent-
ages of the average standing of a series during a reference cycle,
contracts for construction work let by private parties rise and
fall in the course of a business cycle 13 times as much as bond
yields and long-term interest rates. The five highest ranking
groups represent aspects of investing; but so also do the in-
terest rates yielded by bonds, which rank lowest. How can an
economic system function when its interrelated parts have such
widely different 'coefficients of expansion'? And how can we
account for these differences?

The coefficient of rank correlation between the reference-
cycle amplitudes and the business-cycle conformity indexes of
Table 11 is only +.33. It is clear that conformity influences the
average amplitudes; but it is equally clear that various other
factors must be taken into account.

IV FACTORS THAT INFLUENCE AMPLITUDES

A RELATIONS BETWEEN SPECIFIC- AND REFERENCE-CYCLE
AMPLITUDES

We may start with the formal proposition that the reference-
cycle amplitudes of a series are deternuined jointly by its
specific-cycle amplitudes, reference-cycle timing, and degree
of conformity.

See Ch. 6, p. 94, note 7.
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Table 11

GROUPS OF SERIES RANKED ACCORDING TO THEIR AVERAGE
REFERENCE-CYCLE AMPLITUDES

AVERAGE REFERENCE-CYCLE RANK, SICNS

NO.
OF

GROUP SERIES
(1) (2)

Bond yields & other long-term
interest rates 12

Production, foodstuffs 47
Employment, perishable goods

industries 8
Hours of work per week 9
Earnings per week, month, or

year 10
Prices, semidurables 18
Prices, farm products & foods 51
Prices, durables 45
Employment, semidurable goods

industries 13
Retail sales 10
Prices, perishables other than

foods 22
Payrolls, perishable goods

industries 8
Inventories, irregular timing 18
Construction contracts, 16
inventories, positive timing 18
Bank clearings or debits 8
indexes of business activity 11
Production, semidurables 29
Wholesale saks 15
interest rates, short-term 11
Production, perishables other

than foods 29
Payrolls, scmidurable goods

industries 13
Employment, durable goods

industries 9
Inventories, inverted timing 24
Payrolls, durable goods in-

dustries 6
Production, durables 57
Security issues, corporate 14
New orders from manufacturers 1 7
Construction contracts, private 26

Summaries
All series on

Prices of commodities
Employment
Payrolls & other income

payments 30 +57.6 57.6 84 3 4
Production 188 +55.5 57.7 74 4 3
Construction contracts or

permits

Amplitude
Signs Signs

re- disre-
garded garded

(3) (4)

+3.6 12.8
+8.3 15.3

+18.2 18.2
+20.4 20.4

Con-
formity,

Signs Dis-
regarded

(5)

66
42

78
100

94
52
52
65

77
82

D[SREGARDED

Am- Con-
ph- form-
tude itye

(6) (7)

10
2 3

3 15
4 28.5

5 25
6 5
7 4
8 9

9 14
10 19

+2 3.0
+24.1
+20.3
+26.0

23.0
24.1
24.9
26.3

+27.2 27.2
+27.6 27.8

+27.6 29.5 63 11 7

+31.2 31.2 76 12
—23.6 33.6 24 13
+42.5 42.5 32 14
+44.3 44.3 69 15
+45.8 45.8 83 16
+46.3 46.3 99 17
+47.5 47.6 79 18
+48.1 48.1 87 19
+49.1 49.1 77 20

12

2
11
21
27
17
24
13

+51.2 51.4 83 21 20

+55.7 55.7

+62.8 62.8
—68.2 68.2

78 22 16

98 23 26
64 24 8

+95.0
+99.6

+122.8
+ 147.6
+166.0

95.0
100.8
124.9
147.6
166.0

25
26
27
2 8
29

28.5
18
6

22
23

100
82
55
86
87

60
87

147
37

+23.8 25.7
-i-35.3 35.3

I

2 5

58 +106.1 106.1 71 5 2
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Table 11 (concl.)
AVERAGE REFERENCE-CYCLE RAN K, SIGNS

Amplitude Con- DISREGARDED

NO. Signs Signs formity, Am- Con-
OF re- disre- Signs Dis- ph- form-

GROUP SERIES garded garded regarded tude itye
(1) (2) (3) (4) (5) (6) (7)

Summaries
All series on

Prices of commodities or
services 168 +22.4 24.4 61 1 1

Financial activities 135 +27.3 46.6 73 2 2
General business activity 13 +46.9 46.9 98 3 4
Flow of commodities, serv-

ices, or income 478 +49.5 61.1 74 4 3

All series in sample 794 +40.0 50.7 71

AVERAGE REFERENCE-CYCLE RANK' IN
Ampli- Con- Am- Con-

rude formity ph- form-
(Signs regarded) tude ity

All series with
Irregular timing 85b +1.9 0 1 1

Neutral timing 24 +30.6 +75 2 3

Inverted timing 77c —44.3 —68 3 2
Positive timing 608d +56.3 +78 4 4

All series in sample 794 +40.0 +55

See Table 8, note a.
b Includes one series analyzed in part as positive.

Includes one series analyzed also as neutral.
d Includes two odd cases: rail orders (see Ch. 6, note 7) and one series analyzed also as neutral,
• Based on column (5), computed to an additional place.
'These ranks, like those above, are based on averages in the two preceding columns; but the signs
of the averages are disregarded in the present ranking, whereas the signs of the individual series are
disregarded in the averages on whjcb the ranks of the 29 groups and of the first two summaries are
based.

Most of our series are subject to fluctuations corresponding
to business cycles in duration. We locate the peaks and troughs
of these movements, convert the seasonally-adjusted data dur-
ing each specific cycle into percentages of their average value,
and strike 3-month averages of these percentages centered on
the peak and trough dates, from which we compute the rise
from trough to peak and the fall from peak to trough,, or, in
cases of inversion, the fall and the rise. Granted our methods,



108 VARIETIES OF CYCLICAL BEHAVIOR

these measures represent the full amplitude of the cyclical
movements peculiar to each series analyzed. It can be ex-
ceeded by the corresponding reference-cycle amplitude only
when some bit of freakish behavior interferes, of which more
in a moment.

How closely the reference-cycle amplitude of a series ap-
proaches the upper limit set by its specific-cycle amplitude
depends upon the relationship over time between the two sets
of cycles. If the specific-cycle peaks and troughs invariably
coincide with our reference dates for business-cycle peaks and
troughs, or if the specific cycles are inverted so that their peaks
coincide with reference troughs and the troughs with refer-
ence peaks, the two amplitudes are equal. This condition is
occasionally satisfied by monthly or quarterly, and more often
by annual, series during one or more cycles; but I do not re-
call any monthly series covering several cycles that shows
throughout perfect coincidence of its specific- and reference-
cycle turns.

The timing varieties that tend to preserve specific-cycle
amplitudes most fully are expansion in stages I—V or V—IX.
All the other varieties listed in Table 4 put the specific-cycle
peaks, or troughs, or both into reference stages that usually
cover more than three months, which of course tends to lower
peaks or raise troughs, or do both.

Whatever the timing type, any irregularity in the relations
between the movements peculiar to a series and the general
tides of business tends to widen the gap between the two
amplitudes. For, in the specific-cycle analysis, all of the cyclical
peaks of a series are added together and averaged, whereas ir-
regular reference-cycle timing scatters these specific-cycle
peaks among different reference stages, none of which has as
high a total standing as the sum of specific-cycle peaks. So
also, irregular timing makes the average reference-cycle trough
higher than that of specific cycles. When the irregularity is
extreme it may reduce a high specific-cycle amplitude to a
very low reference-cycle amplitude. For example, contracts
for building bridges underwent S specific cycles in 1919—38;
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their average amplitude was + 119, —120, +239; but the con-
formity was only +20, —20, —33, and this irregular timing
reduced the average reference-cycle amplitude to +12, +1,
+11.

Specific cycles cannot have zero amplitudes, for they are
conceived to consist of alternating advances and declines.
Though a few series have no specific cycles, there may be
small differences between their average movements during
reference expansions and contractions, which means low refer-
ence-cycle amplitudes. These cases are not exceptions to the
rule that reference-cycle are lower than specific-cycle am-
plitudes;5 for the absence of specific cycles is not equivalent to

5 The exceptional conditions under which reference-cycle exceed specific-
cycle amplitudes are of two sorts.

In fixing specific-cycle turns we sometimes disregard isolated high or low
points because they seem erratic rather than cyclical in character. If a
disregarded high point happens to be in the reference-cycle stage that
characteristically brings the culmination of expansions in the series, or a
disregarded low point happens to be in the culminating stage of its con-
tractions, the reference-cycle amplitude of this cycle may exceed its specific-
cycle mate. If the series has highly regular cyclical timing, so that in other
cycles the reference-cycle approximates the specific-cycle amplitude, the
one cycle affected by the erratic high or low point may dominate the average
of all cycles. Such a combination of contingencies is unlikely, and I cannot
supply an example.

Not infrequently one specific cycle occurs within the period occupied by
two business cycles, or one business cycle spans two specific cycles. When
one specific cycle matches two business cycles, the tendency of specific-
cycle to exceed reference-cycle amplitudes is reenforced; it may be weakened
in the opposite case of two specific cycles within one business cycle. The one
exceptional cycle may dominate the average relation between the two
amplitudes, provided that regularity of timing makes the reference-cycle
amplitudes of the other cycles nearly equal to their specific_cycle counter-
parts. Production of automobile trucks in 1914—38 affords an illustration.
This series had two specific cycles during World War I; their mean am-
plitude was 120; that of the corresponding reference cycle was 158. The
next 5 specific cycles were in one-to-one correspondence with reference
cycles and exceeded them only a little in amplitude, so that the war episode
decided the issue. The average amplitude of the 7 specific cycles is +92, —62,
+154, that of the 6 reference cycles is +94, —65, +159. Another illustration,
mentioned in Measuring Cycles, p. 175, is the inverted series show-
ing stocks of slab zinc held in warehouses, which had 5 specific cycles in
1921—38, 2 of which matched one business cycle.
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the presence of ghostly specific cycles without amplitudes.
Finally, reference-cycle amplitudes can fall to zero. Several
series come close to that limit and one reaches it in contraction.°

B RELATIONS BETWEEN SPECIFIC AND BUSINESS CYCLES

While helpful in organizing ideas, the preceding statements are
patently incomplete, for we must ask: On what do specific
cycles depend?

We conceive these cycles to be movements in specific ac-
tivities corresponding in character and order of duration to
business cycles. Conversely, we conceive business cycles to be
congeries of specific cycles. There is nothing novel in this way
of thinking; it comes from applying to our problem the familiar
idea that, in a system of private enterprise, all economic activi-
ties are interdependent. The intricacies of the crisscrossing
relationships among the elements of such an economy have
been schematically indicated by the systems of simultaneous
equations devised by Leon Wairas and his successors. Funda-
mentally the same conception runs through Alfred Marshall's
more concrete description of the interactions of demand,
supply, and value in the operations of producing and distrib-
uting the national income. If we must recognize 'the one in
many' and 'the many in the one' when dwelling upon problems
of equilibrium, so must we recognize them when thinking
about economic fluctuations.

How the concepts of specific and business cycles are re-
6 Some commodity prices, transportation charges, and official discount rates
of central banks have been kept unchanged for years at a time. We have
examples of such behavior during one or more reference cycles, but not
during all the reference cycles covered by a series. Also a series might rise
(or fall) by the same percentage of its base in both phases of every cycle, or
on the average, which would give identical amplitudes in expansion and
contraction but a zero reference-cycle amplitude. Again I can cite no ex-
ample. Or the changes during successive reference expansions might neatly
cancel one another, and so might the changes during successive contractions,
which would produce amplitudes of 0, 0, 0. One of our short series achieves
this feat in contraction—hourly earnings in northern cotton mills. The lowest
expansion amplitude in our sample is —0.05 (wholesale price of sulphuric
acid); the lowest reference-cycle amplitudes are +0.2 and —0.2, of which the
former appears in one and the latter in three series.
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lated is best indicated by recalling the way in which they
evolved in the course of men's thinking about economic trou-
bles. The notion of business cycles in hazy forms goes back
more than a century to 'commercial crises', which were slumps
occurring at about the same time in the markets for many
commodities. Our predecessors had no difficulty in grasping
both the particular and the general features of these episodes.
As recurrences brought fuller opportunities for observation
and analysis, the concept of crises broadened into that of
cycles, and clearer distinctions were drawn between what
happened in the economy as a whole and what happened in its
component parts. The present effort to increase knowledge of
cyclical movements takes over these familiar ideas. But it
defines them somewhat more precisely, and tests their objec-
tive validity more systematically.

For the latter purpose, we have collected a diversified sample
of time series, and examined each specimen to see whether it
is subject to movements corresponding in character and dura-
tion to those postulated by our definition of business cycles.
Finding 'specific cycles' (the name alone is new) in a great
majority of series, we examined their relations to one another
in time.7 Covariation appeared to be the rule. To verify or
disprove this impression, we tabulated the trough and the
peak dates of specific cycles in the most representative samples
of series that we could arrange in successive periods. These
dates appeared mainly in clusters and the clusters usually came
during periods in which nonstatistical observers had sensed
reversals in the direction of business movements. By analyzing
the clusters of specific-cycle turning dates in the light of what
we were learning about the relations of individual activities to
the national economy, we could tell the years, the quarters, and
approximately the months when general expansions and con-
tractions in business activity had culminated. These inferences
of the general from the particular could be checked and often
improved by supposing them to be correct. That is, we im-
posed the business-cycle chronology derived from specific-

See Measuring Business Cycles, p. 66 if.



112 VARIETIES OF CYCLICAL BEHAVIOR

cycle turns upon the individual series, and shifted the business-
cycle dates first chosen if they misrepresented the consensus
of specific-cycle turns. The broad outcome of these operations
to date has been presented in the two preceding chapters.
Eight-ninths of our sample of monthly and quarterly series
from the United States seem to have a definite timing relation
to business-cycle expansions and contractions—a behavior pat-
tern to which they adhere on the average with a regularity
exceeding three cases out of four.

The prevalence of wavelike forms among the reference-
cycle patterns of Chart 1 and their infinite differences of de-

illustrate these findings graphically. Both the similarities
and the-differences are explicable on the assumption that eco-
nomic activities are functionally related to one another in
the numberless direct and indirect ways suggested in fancy by
the equations of W/alras and the analyses of Marshall. For ex-
planations of the behavior of one series, an investigator turns
as a matter of course to the behavior of other series that he
believes on independent grounds to be functionally related to
the first.8 That is the course followed in Chapter 5 where de-
partures from the dominant variety of timing are discussed.
Probably few readers had methodological misgivings then.

In no case, however, can the cyclical behavior of an activity
be explained wholly by what other activities do to it. Each
activity has characteristics of its own that affect its behavior
and the influence it exercises upon other components of the

For example, the inverted pattern of butter pro-
duction in factories was traced in Chapter 5, not only to the
positive patterns of income receipts and milk purchases by con-
sumers, but also to the conditions that prevent dairymen from
adjusting their supply promptly to fluctuations in demand.
Cows are not precisely like any other equipment for producing
goods in which businessmen invest; but the possession of
8 The prevailing simiiarity of reference-cycle patterns may suggest 'non-
sense correlations' without number to the incautious. On purely statistical
evidence one can explain the movements of any series that conforms per-
fectly to business cycles by that of any other perfect conformer.
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idiosyncrasies is not an idiosyncrasy, on the contrary it is a
characteristic common to all goods.

To generalize: the specific cycles of every economic activ-
ity are joint products of factors peculiar to the activity itself,
and of movements in other activities that impinge upon it in
numerous ways and with varying force. Among these imping-
ing activities, if our observations are representative, a majority
expand and contract in unison. Thus the specific cycles of
each activity are partially shaped by those congeries of specific
cycles in other activities which we call business cycles. If the
specific cycles of a series are formed in this fashion, so also are
its reference cycles; for they are merely specific cycles trans-
ferred to a new time schedule, which has itself been derived
from the consensus of specific-cycle turning dates in sup-
posedly representative samples of series.

In trying to account for the wide variety of reference-cycle
amplitudes, then, we might take up one series after another,
considering in each case the conditions under which the ac-
tivity represented is conducted, the other activities by which
it is most influenced, and their behavior as factors shaping the
behavior of the activity on which we are focusing attention
for the time being. That is the procedure to follow whenever
one is concerned with the cyclical amplitudes of particular
series; but it is ill adapted to a systematic survey because of its
mountainous detail. For the present, we can get on faster by
asking, not why steel production has large reference-cycle
amplitudes and department store sales much smaller ones, but
by asking what factors tend to produce large and what tend
to produce small fluctuations.

Even this modest inquiry will be rather long. To keep the
crisscrossing influences that must be considered from getting
hopelessly tangled, I shall deal first with the factors that in-
fluence the amplitudes of consumers' purchases, then turn to
producers' purchases, the employment of resources, and the
broad behavior of prices and production in different sectors
of the economy and the system at large.
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C CYCLICAL FLUCTUATIONS IN CONSUMERS' PURCHASES

Though an individual has virtually no control over the business
conditions that affect his money income, he has a considerable
measure of freedom in deciding how to use whatever money
he receives, and the larger his income after taxes the fuller this
freedom becomes. Studies of family budgets in many lands
since Ernst Engel formulated his 'law of consumption' in 1857
have demonstrated that the allocation of family income among
different lines of expenditure changes notably as income in-
creases. Our measures show corresponding differences in the
cyclical behavior characteristic of aggregate expenditure for
different types of goods. The factors chiefly responsible for
differences in reference-cycle timing and amplitude seem to be
the nature of the wants to be met and the characteristics of the
goods bought.

The first factor recalls the time-honored but rather fuzzy
distinction between necessities, conveniences, and luxuries—
fuzzy in that it changes with living standards, and differs at
any given time with the past income and the personal tastes of
consumers. Every day everyone requires a minimum of food,
clothing, and housing. In a country as well to do as the United
States, no one is knowingly allowed to starve, to go naked, or
to perish from exposure; public relief and private charity pre-
vent aggregate consumption from falling so low in hard times
as it would if there were not a large-scale sharing of goods by
the more fortunate. However, the demand for food declines
very rapidly in intensity as consumption increases. As sug-
gested above, people do not eat much more in the United
States during expansions than during contractions, though the
kinds of food they buy shift appreciably. The demand for
clothing, and still more the demand for additional housing, is
subject to larger cyclical fluctuations than the demand for
food, partly because the appetite for additional supplies of
these goods does not fall so fast after biological needs have
been met.

Demand for comforts and luxuries hardly appears until the
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means of subsistence have been obtained; thereafter it extends
to an ever wider variety of goods. Of course, dainty viands,
choice bevera.ges, large wardrobes, and roomy dwellings are
themselves luxuries. The purchasing of such goods may fall
very low when consumers feel poor, and rise very rapidly
when they feel rich. Because the United States comes nearest
to being a land of abundance, the buying of staple foods has
low cyclical amplitudes; for the same reason purchases of
luxuries have high cyclical amplitudes; between these rather
vague boundaries fall the amplitudes of outlays upon the grow-
ing variety of conveniences that make American standards of
living what they are in successive decades.

The characteristic of goods that seems to have most influ-
ence upon cyclical amplitudes is durability—a somewhat am-
biguous term. A unit of electricity can be used only once, and
it must be used, if at all, the minute it is generated. An egg can
be eaten only once, but it can be kept in cold storage for
months and still be salable. Some types of clothing have for
most consumers a useful life limited by their physical proper-
ties; other types are discarded by the well-to-do when the
fashion changes. A machine may have years of efficient service
left in it, but be junked because a more efficient model has been
put on the market.

The subtle mixtures of physical and economic considera-
tions illustrated by these examples have to be drastically simpli-
fied in statistical classifications. There the prevailing distinc-
tion seems to be between perishables that can be used only
once or for a short while, however long they may have been
preserved; semidurables that are typically used, say, for six
months to three years; and durables that are typically used for
more than three years. All foods are treated as perishables—
canned goods on the same basis as fresh fruit. Fuels and elec-
tricity are perishable—coke used in making steel, as well as
gasoline for 'joy rides'. So too 'chemicals' and paper are put
here, despite the repeated use of some industrial chemicals,
and the indefinitely long life of many books and building
papers. Semidurables comprise mainly articles of clothing,



116 VARIETIES OF CYCLICAL BEHAVIOR

leather, and rubber goods; multiple but not indefinitely numer-
ous uses are inferred from the physical character of the ma-
terials. Durables are in practice ores, which are really used
only once, metals, metallic products, construction materials,
buildings, and other man-made structures from roads to dams.
As Table 11 shows, this classification brings out highly signifi-
cant differences in the cyclical behavior of production and em-
ployment; but its crudity also hides certain differences.

For present purposes, the point of chief importance is that
durability confers ability to control the timing of purchases
for replacement. When a perishable is used, it must be replaced
before another use can be enjoyed. We have already noticed
that the practical effects of this truism depend upon whether
the good is a necessity or not. If a single-use good is felt by its
users to be as vital as coffee is to millions of Americans, perish-
ability maintains a rather steady flow of purchases, which in
this instance increase in contraction. An operatic performance
is no less perishable than coffee; but to few Americans is grand
opera a necessity; most people can adjust their indulgences to
the state of their pocketbooks with less sacrifice than they
feel in postponing the purchase of a new automobile. Thus, to
understand many of the differences in cyclical amplitudes, we
must cross our first classification upon the second.

Semidurables in the necessary class typically have ampli-
tudes larger than basic perishables because consumers have
more leeway in determining when to buy. But this leeway has
time limits narrower than most business cycles. Shirts will not
come back wearable after more than so many trips to the
laundry. Shoes cannot be reheeled and resoled indefinitely.
The specific cycles in our series on the production of textiles,
shoes, and automobile tires conform rather closely to most
business cycles, but when a contraction lasts more than 18 or
24 months, the output of these articles is apt to rise, which
suggests that mass buying expands somewhat despite the con-
tinued shrinking of family incomes. If we could secure pro-
duction records of fine attire, we might find continuous de-
creases even in long contractions.
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Durables have limits of useful life so elastic that consumers
are seldoai forced to buy when very reluctant to do so. The
recent war gave the whole nation a demonstration of how
long motor cars can be kept running. Contracts for residential
buildings, it is true, typically rise before are over,
but not because the old buildings have been used up like shirts
and shoes. Durability cushions the shocks of cyclical fluctua-
tions in that the longer goods last, the more leeway people
have in deciding when to buy new units. Rather paradoxically,
this cushioning of the shocks upon consumers induces a type of
behavior that makes cyclical fluctuations more violent.

Of other factors that influence consumer purchasing, at
least three should be mentioned. First is the ability to carry
stocks of goods adequate to meet needs for considerable peri-
ods, which increases control over the timing of purchases.
The close connection of this factor with differences in dura-
bility is obvious. Nations at war can restrict drastically the
output of consumer durables for several years at a stretch
without undermining civilian morale. So, too, a prosperous
people entering a cyclical contraction with relatively well
stocked wardrobes can restrict their purchases of wearing
apparel for months without grave discomfort. Perishables pre-
sent a different case. Many a farm family keeps in its cellar a
winter's supply of potatoes, canned vegetables and fruits,
smoked and pickled meats, and it may have also a shed filled
with firewood. The age-old arts of preserving perishables have
been enormously improved and extended by applications of
scientific discoveries. But broader trends have tended to reduce
the carrying of food and fuel stocks by families. An increasing
percentage of people live in cities where few families have the
space and equipment required for storing appreciable stocks.
That task has been handed over to commercial enterprises, and
will be discussed in connection with business inventories.

The second factor is the availability of 'consumer credit'.
By emancipating people from the restrictions that current in-
come or assets place upon their purchases, credit increases
control over the timing of demand. Being based upon expecta-
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tions of future ability to pay, credit gives imagination tinged
with emotional coloring a larger role in determining action.
But the freedom to buy conferred by the granting of credit is
followed by a restriction: part of future income is committed
to repayment and less is left to spend on the wants that will
crop up in days to come. How much influence this factor has
upon cyclical amplitudes we cannot say with assurance, for the
availability of credit is merely a condition that gives other
factors fuller sway over consumers' choices. Yet we can ob-
serve its effects here and there, because consumers resort to
credit in financing certain kinds of goods with especial free-
dom.

We may set aside the large volume of 'charge account'
credit that is used by shoppers merely as a convenience. For
our purposes, it matters little whether goods are paid for at
the time of purchase, at the end of the week, or on the first of
next month. But when charge accounts are allowed to run for
months at a time, and become a means of tiding needy families
over serious emergencies, they must be counted among the
influences that sustain the demand for basic consumer goods
during contraction, and so mitigate somewhat the hardships it
imposes. About these credit arrangements between retail stores
and their customers we have little information, but collections
doubtless become slower in hard times, and perhaps the un-
paid balances mount despite the decline in sales.

Much more is known about sales of goods on instalment and
the granting of short-term loans to consumers. The first type
of transaction is largely confined to purchases of durable
goods that can be 'repossessed' by the lender in case of default.
A large proportion of short-term loans serves the same purpose
as instalment sales, but a part is negotiated to meet emergencies
of divers sorts. What chiefly concerns us about transactions
of both types is that they enable consumers to increase their
purchases of durables as soon as their prospects improve after a
cyclical contraction and many months before they have saved
enough money to pay in cash. Such transactions continue to
increase as long as the prospects of more and more people keep.
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improving, or until reluctance to assume further debts over-
balances desires for further goods. Meeting the payments on
purchases made during expansion contributes toward the dras-
tic reduction in the buying of durables during contraction.

While it seems plain that instalment credit tends to heighten
the amplitude of cyclical fluctuations, the relative importance
of this factor has been much debated. Holthausen, Merriam,
and Nugent have estimated that the total instalment credit
granted by retailers of goods (including automobiles) and
cash lending institutions exceeded 5 billion dollars in 1929,
fell to 2 billion in 1932, and rose again to more than 5 billion in
1937. These are imposing sums, but in no year did they reach
11 percent of the annual incomes of consumers receiving
$5,000 or less. More important is the fact that every year con-
sumers were paying instalments on earlier contracts. That is,
the change in purchasing power effected by instalment credit
consisted, not of the volume of credit granted, but of that sum
minus repayments. This 'net credit change' varied between an
excess of repayments of 711 million dollars in 1932 and an ex-
cess of new credits of 773 million in 1936. In only one year
did these balances reach 2 percent of consumer incomes up to
$5,000. Similar results have been reached by Blanche Bernstein,
who used a quite different source.9 The Study of Consumer
Purchases in 1935—36, a Works Progress Administration proj-
ect that covered some 60,000 nonrelief families in all parts of
the country, made it possible to determine the net change in
purchasing power arising from all forms of consumer credit.
Dr. Bernstein summed up her findings as follows:
For the nonrelief population as a whole, the gross addition to purchas-
ing power [in 1935—36] . . . from the use of consumer credit . . . came
to less than 3 percent of the total income received, and after subtrac-
tion for repayments the net addition to income was less than 2 per-
cent, or approximately $805,000,000. The entire class of families with

See Hoithausen, Merriani, and Nugent, The Volume of Consumer Instal-
ment Credit, 1929—38 (National Bureau, 1940), especially pp. 99, 101; Bern-
stein, The ?attern of Consumer Debt, 1935—36 (National Bureau, 1940),
especially p. 10; Gottfried 1-laberler, Consumer Instalment Credit and Eco-
nomic Fluctuations (National Bureau, 1942).
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incomes under $500, however, added a net 10 percent to their im-
mediate purchasing power through the use of consumer credit, and
families with incomes of $500—2,000 added from 2 to 5 percent. On
the other hand, for families receiving more than $2,000 consumer
credit was relatively insignificant as a source of funds for additional
spending.

A third factor that bears on the satisfaction of consumer
wants, and which is probably more important than the highly
fluctuating item of consumer credit, is the relatively stable
provision for certain consumer needs supplied through govern-
ment. Public schools, highways, public health offices, police
and fire protection, not to mention the multiform services
performed by departments of the federal government, make a
substantial contribution to the American standard of living.
Though the production of these goods is authorized indirectly
by consumers as voters, and the costs are met from taxes they
consent to have levied, the whole process of deciding what
services to render and how to pay for them differs so radically
from the business model that these operations are commonly
disregarded in cyclical studies. While we have not yet in-
vestigated governmental activities systematically, we know
that they conform less closely to the cyclical tides on the whole
than do private activities organized in business enterprises, ex-
cept when a great war expands governmental operations to a
scale that dominates the economy. Yet even in peacetime, the
governmental sector has become so considerable that lack of
detailed data concerning its fluctuations is a serious deficiency
in our sample.

D CYCLICAL FLUCTUATIONS IN PRODUCERS' PURCHASES

The common statement that the demands of business enterprises
for goods depend directly or indirectly upon what consumers
buy is substantially valid, though it requires the qualification
that producers and distributors spend much energy in trying
to influence consumer choices, and the reminder that how
much consumers can buy depends primarily upon how much
business enterprises pay out in wages, salaries, interest, rent,
and dividends, plus what Simon Kuznets calls 'entrepreneurial
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withdrawals' from the incomes of small concerns operated by
their owners.

Since retailers pass on consumers' demands to preceding
links in chains of supply, the differences we have noted in the
cyclical amplitudes of demand for various types of goods tend
to be maintained in the dealings of business enterprises with
one another. But the conditions under which enterprises of
different sorts operate modify the timing and amplitudes of
fluctuations in considerable degree.

One of the leading factors responsible for these alterations
is the size of the inventories carried by business enterprises in
relation to their sales. We have noted that the possession of
stocks of goods gives consumers fuller control over the timing
of purchases, and so tends to increase the amplitude of cyclical
fluctuations in the quantities bought. The like is true of busi-
ness houses. Dealers in fresh vegetables, fish, meats, milk,
bakery goods, newspapers, and other ultraperishables try to
buy every day what they think they can sell. That is, they
pass along to wholesale houses, bakers, publishers, or other
suppliers whatever changes occur in their daily sales. Dealers
in perishables that deteriorate less rapidly, in semidurables, and
in durables carry stocks varying from a few days' sales to the
sales of several months—in some trades, a year or more. Carry-
ing stocks becomes a competitive necessity where it is physi-
cally and financially feasible; for customers can satisfy their
tastes best in a shop that offers a considerable assortment of
qualities, sizes, styles, and prices. The successful retailer learns
from experience approximately how large a stock in propor-
tion to sales it is profitable to carry. The prevailing stock-sales
ratios, or 'turnover rates', differ not only from one branch of
trade to another, but also within a given branch from one shop
to another according to the class of customers catered to.

Now the larger a retailer's stock in proportion to daily sales,
the less is he forced to buy his merchandise on a hand-to-mouth
basis, and so to pass on unmodified the variations in consumer
demand. Much work can be saved, and better terms can be had
by ordering the bulk of his requirements in rather large lots
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and at considerable intervals, with the expectation of placing
'fill-in' orders if sales exceed estimates. This clustering of
orders tends to produce wider fluctuations, both seasonal and
cyclical, in the purchases of goods by retailers than in their
sales to consumers. Furthermore, good times tempt the retail
merchant to 'speculate in inventories'. Even the man who con-
sciously resists this dangerous practice, and not all merchants
do resist all the time, may think it safe to base his expectation
of future sales on changes occurring in current sales.

Say, for example, that experience has taught some merchant
to maintain a monthly stock-sales ratio of 3: 1, and that he
places his bulk orders at monthly intervals. Say also that
monthly sales have gone up 5 percent, and that the larger
volume seems likely to be maintained. To obey his rule of
thumb, the retailer must increase his purchases more than his
sales have risen; for his inventory has been depleted by the 5
percent increase in sales, and he must not only make up this
deficiency but also raise his inventory from 3 X 100 to 3 X 105;
that is, his increase in purchases must be 20 percent. If the
merchant takes a chance that sales will continue to increase
5 percent a month, similar reasoning will lead him to increase
monthly purchases about 35 percent. If, on the contrary,
sales decline, purchases will be reduced more than sales have
fallen off, and the more pessimistic are expectations regard-
ing the volume of future sales, the more will the reduction
in purchases exceed the reduction in sales.

Not only is the amplitude of purchases likely to be larger
than that of sales, but the cyclical timing may be different. An
unexpected decline in the rate at which sales rise in late ex-
pansion may leave our merchant with awkwardly large stocks,
and lead him to reduce his purchases before sales turn down-
ward. Seemingly more common is an upturn of purchasing by
merchants in late contraction, while their sales are still shrink-
ing, though more slowly than before, to replenish inventories
that have fallen below standard.

Needless to say, my numerical example is fanciful. But it
suggests how the carrying of stocks tends to amplify the
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modest fluctuations characteristic of much consumer purchas-
ing as orders are passed back by retailers who carry appreciable
stocks instead of buying hand to mouth. The higher the stock-
sales ratio, the greater the amplification. In Table 11 the mean
reference-cycle amplitude of our 10 series on retail sales is
28 points, of our 15 series on wholesale sales 48 points. Un-
fortunately, the available series of sales at wholesale do not
match at all well the series of retail sales. Neither the compari-
son of the group averages nor any comparison of individual
series in our sample affords a convincing test of the reasoning.

A further increase in amplitudes is probable when the
wholesaler who carries stocks buys consumer goods from the
manufacturer. Our 17 series on new orders have average refer-
ence-cycle amplitudes of 148. But all of these orders call for
durable goods, whereas our wholesale series relate mainly to
sales of perishables and semidurables, and again no satisfactory
comparisons can be arranged between individual series in the
two groups.

In turn, manufacturers who carry stocks of the materials
they use may group their purchases in large lots, and pass on
demands that fluctuate even more violently than the orders
they receive. But the opposite may often be true. For when
merchants place large orders, they seldom wish the goods de-
livered all in one shipment. Our series on the physical volume
of merchandise received by department stores has reference-
cycle amplitudes only a trifle larger than those of the series on
the physical volume of department store sales (+16, —13,
+29 as compared with +16, —10, +26). The task of supply-
ing consumers can be carried on most efficiently by maintain-
ing as steady a flow of goods as technological and economic
conditions allow from the producers of raw materials to fac-
tories, thence to distributors, and finally to individual pur-
chasers. For the steadier this flow, the better can production
be organized, the more fully can industrial equipment be
utilized, and the smaller will be the capital investment per
unit of output.

Our best bit of evidence about what actually happens comes
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from Ruth P. Mack, who has managed to assemble fairly com-
parable data upon successive links in the shoe-leather-hide
chain of supply. Table 12 presents certain of her findings
concerning the physical and the dollar volume of sales and
output. The reference-cycle amplitudes increase modestly
from retail to wholesale sales of shoes, increase again from
wholesaling to manufacturing, and increase a third time (now
more sharply) from making up shoes to tanning leather. At
the raw material stage, however, the succession of increases is
reversed in the physical volume records, and—in spite of the
high cyclical variability of hide prices—in two of the three
dollar comparisons. 'Movement of hides into sight' is domi-
nated by the inspected slaughter of cattle, although the power
of increased demand to attract hides from country areas and
abroad imparts some additional flexibility to their supply. The
reference-cycle amplitudes of federally inspected slaughter in
1908—38 averaged +13, —10, +23, well inside the range of
Dr. Mack's briefer averages for the movement of hides. In
this country, of course, cattle are slaughtered primarily for
beef, and the cyclical behavior of the series is characteristic of
the food group. Hides are a not very consequential byproduct,
of which the price fluctuates much more than the output. If
all leather were produced domestically and made from some
synthetic substance turned out for that one use in readily con-
trollable volume, the production of the raw material would
probably have cyclical amplitudes equaling or exceeding those
of leather, while its price would fluctuate less than the price of
hides and probably less than its output.

One feature of the table may arouse misgivings: the fluctua-
tions of employment in shoe factories are much smaller than
the fluctuations in pairs produced, and a minor fraction of the
fluctuations in payrolls. 'Employment' means here the number
of names on payrolls, not manhours of work performed. A
shrinkage in the buying of shoes is met only in part by reducing
the number of employees.; for the rest, it is met by sharing what
work is to be had in smaller lots among those who remain on
the factory rolls. In the shoe industry, wages are paid mainly
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on a piecework basis, and changes in total payrolls are a better
indicator of fluctuations in the amount of work done than is
the number of people to whom some wages are paid. The table
indicates that the cyclical amplitudes of payrolls differ little
from those of value produced.

We should note also that the increase of cyclical amplitudes
as we pass from retailing shoes to tanning leather is accom-
panied by a shift toward earlier timing. On the average of the
few cycles covered, the shoe industry has somehow managed
toward the end of contraction to begin increasing the whole-
sale distribution of shoes, their manufacture, and the produc-
tion of the basic material one stage earlier than consumers have
begun increasing their purchases. That such differences are
economically feasible is suggested by what was said above
about changes in the sales and in the purchases of merchants in
branches of trade where the monthly stock-sales ratio is moder-
ately high. Nor is the failure of the employment series to rise
as soon as the output of shoes suspicious in the light of what was
said in the preceding paragraph. Finally, the failure of all ex-
cept one of the dollar series to rise in stage Vill—IX may mean
merely that commodity prices and wage rates lag behind pro-
duction at revival.'0

Of course we cannot assume that the shoe-leather-hide chain
represents accurately what happens in other industries pro-
ducing semidurable consumer goods, not to speak of perish-
ables on the one side or durables on the other. Not until what
Dr. Mack has done with much difficulty and various reserva-
tions for one industry during a brief period can be supple-
mented by numerous similar researches shall we have a clear
view of the relations between consumer purchasing and cy-
clical fluctuations in antecedent links of the chains that run
back to the production of raw materials, and that disburse
much of the income wherewith consumers buy. Meanwhile
we seem warranted in proceeding on the assumption that cy-

'OFor a much more thorough analysis and a demonstration of 'subcycles'
in this group of series, see the forthcoming monograph, "Consumption and
Business Cycles, A Case Study: Shoes", by Ruth P. Mack.
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clical amplitudes tend to grow larger, and that cyclical turns
tend to occur earlier (at least at troughs) as we pass from re-
tailing to wholesaling, to manufacturing, and sometimes as we
go on to the production of raw materials. On the one hand,
these tendencies are deducible from what we know about the
influences exerted by the carrying of inventories upon the re-
lations between the sales and the purchases of business enter-
prises. On the other hand, such rough comparisons as we can
make among the series of our sample indicate that the tenden-
cies in question commonly manifest themselves in practice.
Indeed, I think that our statistical evidence for the groups of
Table 11 exaggerates the increase in amplitudes, because the
data available for the earlier industrial stages more often than
not represent processes that are highly sensitive to business
cycles for reasons besides their remoteness from retail distri-
bution to consumers.

The preceding analysis applies most definitely to industrial
chains in which a finished product can be traced link by link
from specialty shops or 'departments' through factories that
turn out one type of goods, to a chief raw material for which
the product in question provides the main market. The trans-
mission of cyclical impulses becomes much more complicated
when several materials are combined on a somewhat similar
scale in a single product, and when a single material or other
good is put to many uses. The latter condition and its con-
sequences for cyclical behavior are illustrated by fuel, electric
current, transportation, communications, paper, and lubricat-
ing oil, which are bought by virtually all business enterprises
and, except for lubricating oil, by all or by most families. Pur-
chases and output of these goods, after due allowance is made
for differences in intracycle trends, fluctuate cyclically much
as do indexes of business activity. Yet even among them we can
trace the amplification of amplitudes characteristic of the
passage from retailing to manufacturing, whenever it is pos-
sible to distinguish roughly between consumer and producer
goods. Compare, for example, the reference-cycle amplitudes
of the following pairs of goods related in origin and mode of
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production but used primarily by families in one case, by busi-
ness enterprises in the other—a brief list eked out by two index
numbers.

PRIMARILY CONSUMER AV. REFERENCE-CYCLE PRIMARILY PRODUCER
GOODS AMPLITUDE GOODS

Anthracite coal production +17.5 +56.0 Bituminous coal production
Gasoline production +27.7 +41.5 Lubricants production
R.R. passenger miles +29.6 +52.9 R.R. freight ton miles
Newsprint paper consumption +31.1 +5 5.2 Wrapping paper production
Passenger automobiles, pro- Automobile trucks, produc-

duction +104.8 +158.5 tion
Index of production, consumer Index of production, produc-

goods (Fed. Res. Bank of er goods (Fed. Res. Bank
N.Y.) +33.9 +68.6 ofN.Y.)

E CYCLICAL FLUCTUATIONS IN EMPLOYMENT OF RESOURCES

The next problem is whether amplification of amplitudes con-
tinues as we pass on to demands for the 'factors of production',
which we may group under their time-honored captions, land,
labor, and capital.

1 Land
In one sense, farm land approaches the ideal of full employ-
ment more closely than any other resource. When times are
hard, most producers can cut their losses by letting their
facilities for production stand idle part of the time. A. farmer
may do the like if he depends upon hired labor to put in his
crops, or is subject to other heavy costs that vary directly with
the scale on which he operates. But even the large-scale farmer
usually thinks it better to grow a crop, if he can, than to let his
land lie fallow, while the typical American farmer can get a
return for his own labor and that of his children only by work-
ing his land. Indeed, if the financial outlook is unpromising
when crops are put in, the farmer is tempted to increase the
acreage he plants in an effort to offset the drop in prices. For
the little an individual can add to the year's supply will not
have any appreciable influence upon the selling price per unit;
but each unit an individual can add to his sales at any price
above out-of-pocket expenditures will make an appreciable,
perhaps a crucial, addition to family income. In practice, the
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total area used as crop land, meadow, and pasture varies little,
year by year.

About cyclical variations in land purchases we have little
direct evidence and not much to say. The demand for farm
lands, and their prices, fluctuates with current expectations
concerning the profits of agriculture, and concerning the f
ture of land prices themselves. It is affected by the cyclical
tides, and reacts upon them. Indeed, few factors have played
so spectacular a role as land speculation in the history of
American business. But land booms and depressions have suf-
fered a secular decline in relative importance as other industries
have come to surpass farming in number of workers and contri-
bution to gross national product. Within most of the period
covered by our investigation, the demand for farm lands, like
farm output, seems to have had only a loose connection with
business cycles. In studies of differences among individual
cycles, this topic retains importance down to the present mo-
ment; but in a preliminary effort to ascertain what typically
happens in the course of these cycles we seem justified in classi-
fying it as an irregular element of secondary consequence con-
cerning which we have no satisfactory statistical record.

About the market for mineral and timber lands our infor-
mation is even more vague. Here we may assume a somewhat
closer and more regular relation to business cycles, apart from
the discoveries of new ore deposits and oil fields—an important
exception in some cases. Concerning the amplitude of fluctua-
tions we have no systematic evidence.

We are somewhat better off in dealing with land wanted
primarily for its location. Every construction project requires
a site, and the parcels used, whether previously owned or
newly acquired, must fluctuate with the volume of construc-
tion. Hence to this type of demand for land we may attribute
the large cyclical amplitudes characteristic of our series on
construction, of which the most comprehensive is the F. W.
Dodge Corporation's record of value of total contracts, first in
27, later in 36 and 37 states. Our analysis covers the 7 reference
cycles of 1912—38, is based on expansion stages VIII—IV, and
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yields conformity indexes of +71, +50, +86. The mean am-
plitude is +43, —30, +74. More direct, though more re-
stricted, evidence is afforded by annual records running back to
the 1830's of the 'number of acres subdivided' in Chicago, and
the net increase of building lots in the Detroit and Pittsburgh
'areas'. The reference-cycle timing, conformity, and ampli-
tudes of these three series are as follows:

INDEX OF AV. REFERENCE-CYCLE
NO. OF EX- CONFORMITY TO AMPLITUDE
REF. PAN- Ex- Con- Busi- Ex- Con-

PERIOD CY- SION pan- trac- ness pan- trac- Full
COVERED CLES STAGES SIOfi tlOfl cycles sion tion cycle

Chicago 1834—1932 25 I—V +56 +36 +47 +48 —42 +90
Detroit area 1834—1924 23 I—V +65 +30 +38 +75 —44 +119
Pittsburghareal834—1932 25 I—V +16 +4 +12 +14 —9 +23

Why the conformity and reference-cycle amplitude should be
so much lower in the big steel center than in the other two
cities I do not know. The Chicago and Detroit amplitudes are
large for annual data, and confirm the inference from the
Dodge record of contracts. Despite the mysterious warning
from Pittsburgh, I think the demand for land as building sites
must conform tolerably well on the average to business cycles,
and must undergo the large reference-cycle fluctuations char-
acteristic of durable goods.

2 Labor
Mankind's hope of some day attaining a genuine 'economy of
abundance' rests on the possibility of making the goods it wants
with ever less labor. But under the conditions imposed by
pecuniary organization, the chief agents to whom society en-
trusts the utilization of its labor, its science, and other resources
must give precedence to making money over making goods.
Only as far as it enhances profit, is technological efficiency
valued in the world of business. Production itself must stop if
making goods threatens heavier losses than remaining idle will
impose. There is little of. the personal or the arbitrary about
decisions to reduce output, and with it employment. For busi-
ness managers are not free agents. They are under obligation
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to protect as best they can the property entrusted to them, and
in times of poor markets must choose the course that promises
to keep losses light and to maintain solvency. The basic dif-
ficulty lies in our economic organization, or rather in our in-
ability to keep this organization in good working order all the
time. Industrial 'know how' will not bring a satisfactory life
to a nation until that nation gains also the economic 'know
how' to use its resources at tolerably full capacity year in and
year out. If anyone thinks the United States has the practical
economic knowledge it needs, the cyclical patterns of Chart 1
should disabuse him.

Of course the worst sufferers in seasons when it does not pay
to make goods are those who live by selling labor. While labor
is an ultraperishable, laborers are durables—durables in need of
constant upkeep. The nation has—for present purposes, we
may say the nation is—a huge inventory of producer durables
in various stages of maturing and decaying. As with other
durables, the changes in the total stock are slight within brief
periods. Indeed, the rate of increase in the potential supply of
labor is not reduced by a cyclical contraction; and the current
market supply may be augmented, for when the chief bread-
winner of a family is looking for work in vain, he may be
joined in the search by young people and women who in
better times would go to school or keep house.1'

Since labor is an ultraperishable, no inventory can be piled
up by an employer for future use. At most, the employer can
arrange for a flow of services varying with his requirements by
entering into contracts with individuals or trade unions and by
trying in less formal ways to hold his working force together
even when he cannot offer regular work. Consequently, within

11 The logic of pecuniary organization implies that wage earners should
consume less than they receive in good times so that they may save enough
to tide over periods of slack employment. As far as that rule is practiced, it
tends to keep down the reference-cycle amplitudes of demand for staple
consumer goods. Though many families cannot and others will not save in
good times, these amplitudes remain modest because families that have ex-
hausted their savings and their credit can turn to relatives, private charity,
or public relief for at least the bare essentials of livelihood.
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the relatively short periods of cyclical phases, employment is
dominated by the volume of production. For example, we find
that in the 5 business cycles of 1919—38 records of factory em-
ployment compiled by the Bureau of Labor Statistics have
mean amplitudes of + 12 in flour mills, + 31 in cotton mills,
and +63 in steel mills—differences that correspond roughly to
those in the output of the perishable, semidurable, and durable
commodities in question.

However, the bond between production and employment is
not rigid. Even within business cycles, we can often observe a
rising trend in manhour output and its effects upon the number
of employees. Immediately, this increasing efficiency must be
credited mainly to employers, though fundamentally it is a
cultural product of which alert businessmen make use as they
do of other resources. The most active agent in developing the
industrial 'know how' responsible for the great achievements
and the dazzling or horrible promises of our day has been
scientific research. But to utilize this fastest growing of re-
sources requires command over capital, business organization,
and commercial skills such as few scientists possess. So the
task of applying discoveries to daily work falls to business-
men. They perform it by employing scientifically trained ex-
perts to plan the technical features of production processes,
and also with. increasing frequency by investing in scientific
research itself, usually of an applied type. When manhour
efficiency increases, employment rises less than output in cy-
clical expansions, and falls more rapidly than output in con-
tractions. Such differences are shown by our measures, as will
presently appear.

Around the generally rising trend of manhour efficiency are
twined two sets of cyclical fluctuations, one positively, the
other inversely, related to production. The positive cyclical
movements arise from the fact that modern plants attain their
highest technological efficiency when operated steadily at the
capacity for which they are designed. An irregular flow of
work, substandard in volume, causes expensive stoppages, and
makes it harder to integrate smoothly the numerous processes
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that contribute to the final product. Hence unit costs tend to
rise in contraction, and to fall at least during the earlier stages of
expansion—a result to which other factors to be noted later
also contribute, often in larger degree. In the later stages of
expansion, however, the volume of work sometimes exceeds
the optimum, and unit costs turn upward. It may be necessary
to use substandard equipment; similarly, a shortage of well
trained workers may lead to the hiring of less desirable recruits.
Under such conditions, the maintenance of shop discipline be-
comes difficult—the penalty of discharge is less dreaded when
new jobs are easy to get. These conditions are reversed in con-
traction, and the efficiency of personnel tends to increase again,
while the reduced flow of work is tending to raise unit costs.12

The preceding considerations help to clarify the reference-
cycle movements of our comprehensive series on employment,
payrolls, and closely associated factors, which are assembled
in Table 13. To secure such uniformity as is possible, longer
series are cut to the time coverage of the shortest—the 4 refer-
ence cycles of 192 1—3 8. Several features of the table merit com-
ment.

Fluctuations in employment as reported by the Bureau of
Labor Statistics are usually slighter than the corresponding
fluctuations in production.13 As noted in the discussion of Dr.
Mack's shoe-leather-hide sequence, 'employment' means the
number of names on payrolls, and takes no account of hours
worked per week. Unfortunately, data on the length of the
working week, compiled by the National Industrial Confer-
ence Board, are not classified in the same fashion as the BLS
data on employment, so that we cannot readily estimate total
hours of work per month in individual industries. But we may

12For one industry, railroads, these relations have been studied with care.
See Thor Hultgren, op. cit., especially Ch. 7 and 9.
13 exceptions seem to be confined to food processing industries. They
may be due to differences of coverage in the employment and pro—
duction data, or to differences between the relative labor requirements of
the industrial processes combined in an employment index and the formal
weights assigned to the corresponding products in an index of production,
or to technological factors of which I am unaware.
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Table 13
REFERENCE-CYCLE TIMING, CONFORMITY, AND AMPLITUDE OF

'COMPREHENSIVE' SERIES ON EMPLOYMENT AND RELATED
FACTORS IN FOUR BUSINESS CYCLES, 1921—1938

Con-
formity Av. Reference-Cycle

Expan- to Busi- Amplitude
sion ness Expan- Contrac- Full

Series Stages Cycles sum tiün cycle
1 Employment, all mfg. (BLS

index) I—V + 100 +24 —23 +48
2 Av. hours worked per week,

mfg. wage earners (NICB) I—V +100 +8 —16 +25
3 Manhours per week, estimated

from 2 preceding series I—V +100 +33 —40 +73
4 manufac-

tures (FRB index) I—V +100 +41 —35 +76
5 Composite wages (FRB N.Y.

index) 1—VI +71 +10 —5 +15
6 Av. hourly earnings, 25 mfg.

industries (NICB) 1—VI +71 +14 —5 +19
7 Av. weekly earnings, repre-

sentative factories, N.Y. 1—VI +100 +12 —10 +22
State

8 Factory, payrolls, total
(BLS index) I—V +100 +39 —39 +78

9 Production of consumer
goods (FRB N.Y. index) VIII—IV +100 +14 —17 +31

10 Cost of living (BLS index) 1—VI +71 +3 —8 -i-lI
ELS: Bureau of Labor Statistics
FRB: Federal Reserve Board
FRB N.Y. Federal Reserve Bank of New York
NICB: National industrial Conference Board
For fuller identification of sources, see Appendix B.

hazard a rough estimate for all manufactures by multiplying
together the mean reference-cycle relatives of the BLS index of
total factory employment and the NICB index of hours
worked. In the interwar period the secular decline in the
length of the working week proceeded apace, while the trend
in the number of factory employees was nearly horizontal.
Hence their product rises in expansion decidedly less than it
falls in contraction. The opposite is true of the FRB index of
manufacturing production. Though the average of the 4 cycles
covered is heavily influenced by the 'Great Depression', the
production index rises 41 points in expansion and falls 35 points
in contraction. The difference between the expansion rise of
41 points in output and 33 points in manhours, together with
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the difference between the contraction decline of 35 points in
output and 40 points in manhours, is a rough measure of the
increasing technical efficiency with which factory labor was
used. That the total cyclical amplitudes of manhours and out-
put round off to nearly the same figure is a statistical accident—
not a proof that our manhour estimate is precise or that the cy-
clical amplitude of output per manhour is slight.'4 The above-
mentioned fluctuations in efficiency will be treated later, when
we enter upon the stage-by-stage analysis of a typical cycle.

Wage rates are of crucial importance to the employer be-
cause, in conjunction with manhour efficiency, they bear di-
rectly upon unit costs of production. Their interest to the
worker is obvious; indeed, it sometimes seems that trade-union
officials and members, likewise government officials, over-
stress the importance of rates and give insufficient attention to
the reaction of high prices for labor upon employment and
upon the prices of consumer staples. As is well known, Ameri-
can wages have had a rising secular trend, at least since the re-
sumption of specie payments in 1879—a trend that has become
steeper with the progress of organized labor. To measure this
broad secular movement is exceedingly difficult, and the best
series we have found are none too trustworthy. Formally, at
least, the FRB N.Y. index of composite wages is our 'purest'
measure of changes in the monthly prices paid for supposedly

14 For fuller evidence and analysis of changes in output per manhour, see
Solomon Fabricant, Employment in Manufacturing, 1899—1939: An Analysis
of Its Relation to the Volume of Production (National Bureau, 1942). The
leading results for all industries are summarized on pp. 16—22; individual in-
dustries are treated in Ch. 4. Fabricant's data are mostly in annual form and
come chiefly from other sources than do the monthly series of our sample.

That similar, though usually less striking, increases of manhour output
have occurred in other sectors of the economy is shown by other National
Bureau studies of employment and productivity. See especially, Harold
Barger and H. H. Landsberg, American Agriculture, 1899-1939 (1942);
Barger and S. H. Schurr, The Mining industries, 1899—1939 (1944); and
J. M. Gould, Output and Productivity in the Electric and Gas Utilities,
1899—1942 (1946). Similar investigations are in progress relating to the serv-
ice industries. For some partial results, see the Bureau's Occasional Papers,
No. 24, 29, and 33. A summary of these related studies to date is provided by
George J. Stigler, Trends in Output and Employment (National Bureau,
1947).
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comparable units of work. Average hourly earnings in 25
manufacturing industries approximate wage rates, but must
be influenced also in some degree by changes in the composi-
tion of the working forces. However, the two series behave
much alike and show what other information leads one to ex-
pect: the rising secular trend has been attained not so much by
great gains in expansion, as by stubborn resistance to rate re-
ductions in contraction. The advances in expansion have been
moderate, though more than three times as fast as the rise in
living costs during the brief period covered by Table 13, if we
may trust our indexes. Of the moderate gains in expansion,
only half on the average is lost in the succeeding contractions,
so that the gains in the next expansion typically start from a
higher level than in the preceding cycle.15

Average weekly earnings per employee should have larger
cyclical amplitudes than hourly earnings, or wage rates proper,
because they are influenced by number of hours worked. Our
table shows such a difference, but it is smaller than is to be ex-
pected. There seems no reason why changes in the composition
of working forces should affect this series more than they affect
average hourly earnings. A more plausible explanation of the
slightness of the difference in amplitude is that the industrial
distribution of 'representative factories' in New York State
gives greater weight to perishable and semidurable products
than do the series on composite wages or hourly earnings.

Payrolls equal number of employees, times hours worked,
times wages per hour; or number of employees times average
weekly earnings. Since the factor series are positively cor-
related (except in stage V—VI, when wage rates, hourly earn-
ings, and average weekly earnings rise a little), payrolls have
relatively large cyclical amplitudes. They exceed the ampli-
tudes of aggregate manhours per week, as they should because
of the modest cyclical movements in wage rates, and exceed
also the amplitudes of industrial production because a price
factor enters into payrolls but not into physical output. Pay-
rolls have more than twice the amplitude of consumer goods
output according to the FRB N.Y. index. Of course the pro-
15 See Creamer, op. cit.
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duction index records changes in physical units. But it would
have required cyclical fluctuations in the retail prices of con-
sumer goods very much larger than those recorded by the
Bureau of Labor Statistics in 1921—38 to prevent wage earners'
purchases from keeping up with the rise of output in expansion
—provided families did not alter radically their distribution of
income between current expenditure and saving as conditions
improved; provided also the cyclical amplitudes of aggregate
payrolls matched the amplitudes of payrolls in manufacturing.
Here we are getting merely our first glimpse of an intricate
problem that is one of the foci of current debate among busi-
ness-cycle theorists—a problem with which we must deal faith-
fully later on.

3 Capital
Our most realistic view of the demand for and supply of capital
as the businessman thinks of it is afforded by the accounting
analysis concerned with the uses and sources of funds. Con-
cerning the magnitude of these funds in American corpora-
tions since 1916 much can be learned from the balance sheets
and income statements compiled by the Treasury from annual
income tax returns. However, frequent changes in tax laws,
administrative rulings, and the classification of corporations
impede the use of these data. Moreover, the official summaries
are totals for groups large enough to conceal the conditions of
individual enterprises. To ascertain differences hidden by this
necessary practice, the National Bureau's Financial Research
Program has compiled from state tax records and financial
handbooks several samples of balance sheets and income state-
ments for individual corporations. I shall borrow freely from
the Bureau's Studies in Business Financing, identifying the
books referred to by the names of the authors.16
16 The authors and titles of the reports most pertinent to this section are:
Charles L. Merwin, Financing Small Corporations in Five Manufacturing
industries, 1926—36 (1942); Albert R. Koch, The Financing of Large Corpora-
tions, 1920—39 (1943); Walter A. Chudson, The Pattern of Corporate Finan-
cial Structure: A Cross-Section View of Manufacturing, Mining, Trade, and
Construction, 1937 (1945); Friedrich A. Lutz, Corporate Cash Balances, 1914—
43, Manufacturing and Trade (1945); and Neil H. Jacoby and R. J. Sauln.ier,
Business Finance and Banking (1947).
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Financial Structure of Business Enterprises
Useful basing points for the coming analysis are provided by
Table 14, which summarizes Chudson's cross section of corpo-
rate balance sheets and income accounts as reported in 1937
to the Bureau of Internal Revenue by enterprises engaged in
61 branches of mining, manufacturing, construction work,
and trade. The table stresses the varieties of financial pattern;
but one who studies Chudson's charts finds that the distribution
of the 61 'minor industrial divisions' around the central tenden-
cies of their arrays is such as to give the medians of Table 14
considerable significance.

Of chief interest for present purposes are the following
observations: (1) Three-quarters of total assets belong to the
stockholders on the average. This ratio varies within the mod-
erate limits of 43 and 85 percent. (2) The heaviest investment is
usually in fixed capital assets; but here the range of variation
is very wide. Technological requirements are the chief de-
terminants of this ratio, which runs highest in public utilities
(not included in the table), and declines progressively as we
pass to mining, manufacturing, retailing, and wholesale trade.
(3) Working capital runs in Chudson's whole sample about as
high as fixed capital assets plus long-term investments. More
detailed figures show wide industrial differences in the per-
centage of current to total assets—trade 63 percent, manu-
facturing 39, electric light and power 6, telephone 6, railroads

(4) Long-term debt is smaller than short-term on the
average. In 1937, sums due to commercial houses exceeded
sums due to banks. (5) In more than half of the groups covered,
annual sales exceeded total assets.

Fixed Capital
Outside the realm of finance, the bulk of an enterprise's 'fixed
capital' is usually invested in durable goods. The demand for
these 'producer durables' is subject to cyclical fluctuations
even more violent than those we have seen to be characteristic
17 See Koch, op. cit., p. 42.
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Table 14
RANGE OF VARIATION OF BALANCE-SHEET RATIOS AMONG

MINOR iNDUSTRIAL DivisioNs, 1937 a
Index of

Range Relative
Low High Median Variationb

PERCENTAGE OF TOTAL ASSETS
Fixed capital assets 4.9 74.4 34.6 47.4
Other investments 5.3 25.6 12.6 72.2
Cash 1.4 13.0 6.2 35.5
Government securities 0.1 4.9 1.8 61.1
Receivables 5.5 37.9 13.7 58.4
Inventory 0.5 47.5 22.7 62.6
Notes payable 1.2 16.6 5.2 69.2
Accounts payable 4.4 29.4 7.6 43.4
Long-term debt 1.2 35.9 6.9 78.3
Capital stock 27.5 66.1 47.7 16.1
Surplus 6.1 51.7 25.2 32.1
Net worth 42.7 84.9 75.4 18.7

PERCENTAGE OF SALES
Total assets 30.6 239.2 94.7 48.6
Fixed capital assets 3.8 186.3 30.6 84.6
Cash plus government securities 1.7 19.6 7.7 53.2
Receivables 4.9 28.0 12.7 59.8
Inventory 4.7 38.5 18.2 57.7
Notes payable 0.8 20.5 4.8 37.5
Accounts payable 2.5 23.4 7.7 59.7
Other liabilities 1.0 14.7 3.9 94.9

OTHER RATIOS
Current assets to current liabilities 0.6 5.1 2.5 40.0
Invested capital to capital assets 1.1 10.8 2.2 45.5
Net income as percent of net worth —7.7 14.5 5.8 70.5

Adapted from Chudson, op. Table 2. Based upon 61 'minor industrial divisions' of the Bureau
of Internal Revenue classification, which are grouped as follows: mining and quarrying (6), manu-
facturing (47), construction (2), shipbuilding (1), trade (3).
b Interquartile range expressed as a percentage of the median.

of consumer durables. Buyers have as wide a leeway in decid-
ing when to make replacements in or additions to their stock;
they have also keener incentives to purchase at certain stages
of a business cycle than at others. It is not dear that the owner
of an old passenger automobile feels a stronger desire for a new
car after revival than he felt before; but it is clear that a truck-
ing company with the poorest of its vehicles laid up during
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contraction has a stronger motive to get new trucks after all
of its fleet come into use. Whatever differences appear between
cyclical movements in the prices charged for producer and for
consumer durables may be traceable to these underlying dif-
ferences between the attitudes of the two sets of buyers. An-
ticipating correctly the cyclical swings in the requirements
for industrial equipment, being financially ready to meet their
cost, and placing orders betimes are matters of much moment
in many industries, especially when the investment in durable
goods is relatively heavy and the goods take months to pro-
duce.

As the stock of fixed capital increases, maintenance expendi-
tures usually mount. But maintenance expenditures are not
nearly so stable as are the stocks of fixed capital, nor so volatile
as are orders or construction of new plant and equipment.18
The current upkeep of physical structures, including repairs
and replacements of minor parts, is usually treated as a current
expense on a par with the cost of raw materials. In a few in-
stances virtually no other charge is made. American railroads,
for example, charge almost all of their outlays on maintaining
'way and structures' to 'operating costs'.'9 But not many physi-
cal properties can be kept efficient indefinitely by piecemeal
repairs. No matter how faithfully maintenance work is done,
the article, be it a huge building or a single machine, declines
in value. If the enterprise is to remain in business, provision
must be made for replacing old properties when they shall have
fallen below the required standard of efficiency. Meanwhile
the proprietors and creditors must know whether the enter-
prise is covering all its costs.2°

18 ibid., p. 132, note 7, and Solomon Fabricant, Capital Consumption and
Adjustment (National Bureau, 1938), Table 5.
19 Cf. Fabricant, ibid., p. 44.
20 Needless to say, I am skipping numberless problems of detail. For more
adequate discussions of the distinction between maintenance and deprecia-
tion, and of the numerous ways in which durable properties depreciate, see
George 0. May's three chapters on depreciation in his Financial Accounting,
A Distillation of Experience (Macmillan, 1943), and Fabricant, Capital
Consumption and Adjustment.
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To the latter end, the accountant accepts a (necessarily
rough) estimate of the depreciation suffered during the year
by the durable properties of an enterprise, and deducts this
sum from current receipts when computing its profit or loss on
the year's operations. Besides retaining from operations funds
to offset depreciation, a successful enterprise usually retains
part of its net earnings. These retained earnings may be used
like depreciation reserves for whatever purpose the manage-
ment thinks important—to increase any asset or diminish any
liability. While depreciation reserves supposedly prevent the
gradual decline in the value of an enterprise's fixed property
from producing a decline in its net worth, the retention of
earnings supposedly increases net worth. VVithin brief periods,
the gross savings of business enterprises include both reserves
to offset depreciation and undistributed profits; net savings
include only the latter. But these internal sources of funds are
not always sufficient to cover fixed capital requirements; in
that event the enterprise may turn to other devices—chiefly
borrowing or selling additional shares to stockholders, old or
new.

The relative costs of acquiring and maintaining fixed prop-
erty vary considerably, and so too does the importance of
various sources of funds for financing the acquisition of fixed
capital. Though the basic data leave much to be desired, a few
broad conclusions can be drawn. (1) Maintenance charges
exceed depreciation accruals several fold in American rail-
road practice, and to a less degree in some other utilities; but it
appears that in most other nonfinancial types of business annual
depreciation exceeds maintenance.2' (2) In manufacturing, ac-
cording to our sample of large corporation accounts covering
the 19 years 192 1—39, depreciation reserves (plus property re-
valuations) were much larger than the sum of undistributed
earnings plus net funds obtained from security issues. Among
trading companies, however, undistributed earnings exceed
the sum of depreciation and new funds from the security
21 See Fabricant, ibid., pp. 44—8, and Table 29.
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markets.22 (3) According to the Kuznets-Fabricant estimates,
of which more presently, nearly two-thirds of the capital
'formed' in the United States from 1921 to 1938 was required
to offset the capital 'consumed' in those years. Presumably, in
the economy as a whole, over a period of this length, deprecia-
tion charges roughly equal capital 'replacements'; whereas
the increase in capital is provided mainly by retained profits
and net increase of investments by stock and bond holders.

In cyclical behavior the several ways of financing durable
properties differ widely. Unlike maintenance expenditures,
depreciation charges are linked more closely to the book value
of fixed physical assets at the beginning of successive years
than to sales within years. Only in long contractions are the
aggregate book values of the property held by all enterprises in
an economy likely to decline. Thus the average fall in deprecia-
tion during reference-cycle contractions is relatively smaller
than the average fall in maintenance. Of course, the absence
of decline in a contraction tends to moderate the rise during
the subsequent expansion. Fabricant's final summary of ac-
counting measures of depreciation and of repairs and mainte-
nance yields the following mean reference-cycle amplitudes in
the four cycles of 192 1—38:

Expansion Contraction Full cycle
Depreciation (all business capital) +8.2 —0.5 +8.7
Repairs & maintenance (public utilities only) + 12.6 —22.0 + 34.6

These figures understate the differences in amplitude between
depreciation and maintenance, because the maintenance figures

22 The figures compiled from Koch's (op. Cit.) samples (see his Tables 4,
12, 13, and 14), which seem to be broadly though not strictly comparable,
are as follows:

ANNUAL AVERAGE, $ MILLION,
1921—39

Manu-
facturing Trade

Depreciation & property revaluations 592 21
Undistributed earnings 177 35
New funds from issues & retirements 128 9

of securities
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are restricted to types of business well above average in cy-
clical stability.23

Retained proceeds have exceedingly large reference-cycle
aiiiplitudes, in contrast to depreciation charges. Profits them-
selves fluctuate violently. Dividends are usually kept more
stable than profits. When dividends are subtracted from prof-
its, the remainder is even more variable than the minuend. Ac-
cording to Kuznets' estimates, the net dissavings of American
business corporations in 1930—38 exceeded their net savings in
1919—29, and we therefore cannot measure the enormous am-
plitude of their retained proceeds in our standard fashion.24

Concerning the issuing of securities we have monthly rec-
ords that, with all their deficiencies, are convincing on one
point: the amount of capital secured in this fashion is subject to
very large cyclical swings. Among the 29 groups of series
ranked in order of their average reference-cycle amplitudes
in Table 11, corporate security issues are third from the top.

To sum up: retained profits have exceedingly large refer-
ence-cycle amplitudes, net sales of securities have large am-
plitudes, and depreciation accruals fluctuate little. Of these
sources of funds, the one with the smallest amplitudes seems
to be the most important for the purchasing of industrial
equipment when we consider the whole economy and con-
siderable periods. Not only does it yield larger funds; it gives
business managements the fullest discretion as to when they
shall buy, and thus allows very large amplitudes in the demand
for equipment. There is no close connection between the time
when depreciation accrues, and the time when depreciation
reserves are expended for fresh the re-
serves may never be put to that use. But the possession of these
reserves enables enterprises to increase their purchases of in-
dustrial equipment when managements think best, even though

23 Fabricant kindly extended his original estimates (Capital Con-
sumption and Adjustment, Table 29) through 1938 for my benefit.
24 See Simon Kuznets, National Income and Its Composition, 1919—1938
(National Bureau, 1941), Table 39; and the comments on Table 15 below.
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profits are nearing their lowest ebb, new security issues are
inadvisable, and maintenance work is being deferred in many
quarters. However, depreciation reserves cannot be used to
obtain industrial equipment unless they have been kept in
cash or assets readily convertible into cash. The next section
will show how this condition is often met when times are
hardest by certain developments in working capital.

Meanwhile we should note that investments in industrial
equipment are not dominated by the concomitant volume of
saving; they depend far more upon decisions by management
as to the time when it is wise to use in this way certain funds
retained from past operations. Also we should be clear re-
garding the strain we are putting upon the word 'saving' if we
apply it to reserves for depreciation. Such a reserve does not
represent an increase in the net worth of an enterprise. It is
merely an estimate of the property used up in the conduct of
business—property that has not yet been replaced, but the
funds for replacing which are represented either in the in-
crease of some asset or the decrease of some liability.

Working Capital
Among the components of working capital in the 61 branches
of business represented in Table 14, much the largest as a rule is
inventories. In his 1921—39 sample of large corporations, Koch
shows that inventories constituted about 60 percent of the
working capital in trading and about 50 percent in manufactur-
ing companies. Abramovitz finds that manufacturing and trad-
ing concerns carry some three-quarters or four-fifths of all in-
ventories, and that half of the remainder is held by farmers.25

In our sample of monthly and quarterly series for the United
States we have direct evidence concerning the reference-cycle
amplitudes of inventories. But these 62 series on stocks of com-
modities tell little about the volume of capital needed to carry
25 See Koch, op. cit., Chart 4; Abramovitz, op. cit., Table 3, and context.
Manufacturers' inventories are somewhat larger than traders' in this table—a
conclusion not inconsistent with Koch's finding that inventories form a
larger proportion of traders' than of manufacturers' working capital, which
in turn is a larger proportion of traders' than of manufacturers' total assets.
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inventories. First, all of our monthly series (except department
store stocks) are expressed in physical units, and, as a factor in
business, inventories vary with prices as well as quantities.
Second, our series on stocks of commodities are badly split
among the four types of cyclical timing we recognize: 18 of
the 62 have positive timing, 2 neutral, 24 inverted, and 18 ir-
regular. If we compute the reference-cycle amplitudes of the
whole group without regard to sign, we get a mean rise and
fall, or fall and rise of 50 points—nearly the same as the similarly
computed average of all the 794 series in our sample (see
Table 10). Of course a businessman would not compute the
fluctuations in his inventory in this way. Instead, he would
cast up the value of the stocks of all commodities he carries,
and note the fluctuations in these totals. If, as often happens,
some of his stocks have positive, others inverted, and still others
irregular timing, there will be more or less offsetting among
their cyclical movements.26 So, when we work with sample
balance sheets, we expect to find rather moderate amplitudes
in inventories because of their mixed timing as well as be-
cause the data are usually reported only once a year. Koch's
samples of 80 large manufacturing and of 26 large trading
corporations give mean amplitudes for inventories in the 4
reference cycles of 1921—38 of +12, —3, +15 and +27, —1,
+28, respectively. The nationwide estimates of inventories in
current prices used in making Simon Kuznets' tables of gross
national product have intermediate amplitudes in these cycles:
namely, +11, —10, +21.

These modest amplitudes of total inventories accord with
rational expectations. For the total business inventories of any
given date are that portion of a nation's production which is

26 If we respect signs in computing the mean reference-cycle amplitude of
our 62 monthly series on stocks of commodities, the average comes out —19
points; for it happens that we have more inverted than positive series in our
sample, and that the irregular series yield negative averages. The weighting
of our samples of inventories is not representative. Perhaps the reason is
that, in this field as in many others, men have recorded factors that cause
them trouble (inverted inventories) more fully than factors that are easy
to manage.
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then passing through the hands of producers, fabricators, and
distributors on its way to final consumers. The goods that
make up the inventories of any reference-cycle stage will, in
altered assortments, become the buik of the gross product of
that or some later stage, so that the reference-cycle amplitudes
of total inventories do not differ drastically from the moderate
amplitudes of gross product itself. This relation between total
inventories and gross product explains also why positive pre-
vails over inverted timing in all comprehensive series on in-
ventories.

Perhaps the reader has noticed that I am implicitly measuring
the amplitudes of inventories on a basis different from that
which I stressed in considering the amplitudes of fixed capital.
If I treated stocks of industrial equipment on the same basis as
stocks of raw materials held by a factory or merchandise held
by a retailer, I would get extremely low reference-cycle am-
plitudes, instead of the high amplitudes suggested by the pre-
ceding section. For the changes that occur during a reference
cycle in the total fixed capital, or the aggregate industrial
equipment, of an industry make small percentages of the whole
capital or equipment that has accumulated over decades. But,
on the average, these same changes make large percentages of
the fixed capital or industrial equipment that is added to exist-
ing stocks during a business cycle. Both methods of treating
amplitudes are valid; both are important, and in the sequel I
shall employ both.27

Receivables have a median in Table 14 two-thirds that of in-
ventory. Their amplitudes seem to be controlled by the am-
plitudes of sales; but their ratio to sales differs widely from one
branch of business to another. It is not easy to rationalize all
the long established differences in prevailing terms of sales, or
27 In dealing with the cyclical aspects of employment, for example, it is
not very pertinent to say that additions to the supply of industrial equipment
rise and fall in the course of a business cycle less than 10 percent of the
existing stock. Yet this method of measuring is appropriate when we deal
with quantities that are turned over several times a year. Koch (op. cit., p. 52)
finds that in 1921—39 large manufacturing companies had average annual
stock-sales ratios of about 1:3.9, and large trading companies of about 1:7.6.
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in the proportions of receivables rediscounted with banks or
sold to finance companies. According to our sample of large
corporations, the collection period averages 41 days in manu-
facturing and 12 days in trade; but the range runs from 19
days in the motor car industry to 105 in machine building, and
from 1 day in chain variety stores to 58 days in department
stores.28

Cash holdings, the third item of working capital in average
magnitude, behave in a fashion that is puzzling at first sight.
In our sample of large corporations, cash increases in 3 out of
4 expansions; then increases further in all 4 contractions. The
cyclical timing is irregular, and the mean amplitude is low
(+9, +16, 7). But Friedrich A. Lutz has wrung an interest-
ing story from these data by breaking the total holdings into
two components—'transaction cash' and 'free cash'. Finding
that the ratio of cash to payments was remarkably stable in
192 2—29, when large corporations could lend any temporary
surplus of funds on the active stock market, Lutz assumes that
the average ratio shown by each corporation in his sample dur-
ing this period measures its 'normal' requirements of 'transac-
tion cash'. By applying this ratio to payments in each year from
1915-43, he determines when each company was embarrassed
by a shortage of cash for transacting business, and when it had
more cash than it needed. If we accept the two series into which
Lutz thus decomposes the original record of year-end cash
balances, and analyze them in our standard fashion, we find that
transaction cash and free cash have precisely opposite cyclical
timing (expansion in I—V and in V—IX), almost perfect posi-
tive and perfect inverted conformity, and substantial ampli-
tudes.

What happens during expansion is that the need for trans-
action cash swells with the dollar volume of payments to be
made. This increase presently brings into use any surplus
balances enterprises had been holding, and then calls for addi-
tional cash, which may come from current sales or from bor-
rowings. If the expansion is long and intense, a shortage of cash
28 Ibid., pp. 54, 55.



148 VARIETIES OF CYCLICAL BEHAVIOR

is likely to feature its closing stage. But during contraction,
the shrinking physical volume of business and falling prices
reduce the need for transaction cash; cash balances go on in-
creasing, often faster than they had grown in expansion. This
increase comes mainly from the 'liquidation' of receivables and
inventories. The surplus balances piling up from the decreasing
need for and increasing supply of cash are presumably used as
far as feasible to pay off debts to banks and commercial houses,
perhaps to maintain dividends, perhaps to buy marketable
securities from which some income may be expected. But, after
all such opportunities have been grasped, the corporations of
our sample held their largest cash balances at cyclical troughs,
and these balances enhanced the ability of business manage-
ments to increase their purchases of industrial equipment at
this lowest stage of business cycles.29
29 Our analyses of Lutz' estimates for large manufacturing companies (much
the best of his samples) are summarized below. Our standard method
of measuring reference-cycle amplitudes cannot be applied to series in which
both plus and minus items are numerous, as they are in the estimates of
'free' cash. (Cf. Measuring Business Cycles, pp. 166, 167.) In such cases, we
measure amplitudes as deviations from the cycle bases, expressed in what-
ever units are used—here millions of dollars. Our standard method can be
applied to 3 of the series presented here, and the measurement in millions of
dollars to all 5. The measures are averages of 4 reference cycles, 1921—38. For
the annual data used, see Lutz, op. cit., Appendix D—2, sample B. As far as
they go, Lutz' other samples seem to yield similar results. What holds true of
year-end cash balances and free cash is broadly true also of marketable
securities and 'free liquid funds'—that is, the cash plus marketable securities
not required for transactions.

Ay. REFERENCE-CYCLE AMPLITUDE
REFER- INDEX OF CON- In Millions of In Reference-Cycle
ENCE- FORMITY TO Dollars Relatives
CYCLE Ex- Con- Busi- Ex- Con- Ex- Con-

SERIES & EXPANSION BASE pan- trac- ness pan- trw;- Full pan- trac- Full
STAGES ($ mu.) sion tion cycles sion Lion cycle sson Lion cycle

Cash balances at year end
(irreg.) 638 +30 —100 —43 +52 +111 —59 +9 +16 —,

Transaction cash (I—V) 530 +100 +50 +100 +197 —132 +349 +38 —27 +65
Free cash (V—IX) 103 —100 —100 —100 —157 +231 —388
Marketable securities,

year end (I—V) 481 0 +100 +71 +84 —116 +200 +13 —20 +33
Free liquid funds (V—IX) 93 —100 —100 —100 —338 +336 —674 ... . .

Failure of reference-cycle bases for 'transaction cash' and 'free cash' to
add up to that for total cash is due to the fact that total cash was analyzed
in its year-end version, whereas the components are estimated from a two-
year moving average of total cash. Concerning the arithmetical relations of
'free cash' and 'free liquid funds', see Lutz, Ch. 4. It may also be noted that,
according to Lutz' Preface, A. Kisselgoff developed the measures of 'free
cash'.



REFERENCE-CYCLE AMPLITUDES 149

In going concerns, most of the working capital is derived
immediately from operations. The funds paid out for materials,
merchandise, labor, and the like are supposedly recovered with
a profit from sales. Most enterprises, however, supplement
these internal sources by drawing upon outside funds. Almost
all of them buy at least part of the goods they need on credit.
Table 14 indicates that in 1937 accounts payable (supposedly
to commercial houses) typically exceeded notes (supposedly
owed to banks). However, the margin between the two forms
of short-term debt is not wide, and the excess of payables may
be a recent development. Our samples of corporation accounts
indicate that, at least between the two world wars, short-term
debt both to banks and to commercial houses declined in rela-
tion to total liabilities, but bank debt fell faster.3° Mercantile
enterprises use relatively more short-term credit than manu-
facturing enterprises. In both groups the volume rises and falls
with the cyclical tides.8'

Ultimate Sources of Funds
Enlightening as the preceding analysis may be, it is superficial
in the sense of staying strictly within the limits of business
enterprise. Proper as this limitation may be for the accountant's
purposes, an economist must ask: Whence come the funds that
business obtains from 'external sources'? For that matter, funds
obtained from 'internal sources'—that is, from the operations
of business enterprises—have not really been accounted for
until we know whence come the funds wherewith outsiders
buy what business has to sell. Thus accounting, like economic
theory, raises the fundamental problem of interrelationships
among the processes with which it deals. Each fresh encounter
with this problem has its special lesson to teach, or may repeat
an old lesson to our advantage.

To say that business enterprises get most of their funds,
whether fixed or working capital, from internal sources is to
recognize that their operations depend primarily upon dollar
sales, which in turn depend primarily upon antecedent income
30 Jacoby and Saulnier, op. cit., pp. 91, 92.
31 Koch, op. cit., pp. 65—73.
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disbursements by business enterprises to consumers, which in
turn depend primarily upon antecedent purchases by con-
sumers from business enterprises. To say that business enter-
prises get part of their funds from external sources is to recog-
nize that this circular flow of funds from the realm of business
to the realm of consumers and back to business is accompanied
and complicated by eddies within the realm of business, and
by whatever changes occur in the proportions of their current
incomes consumers spend for consumer goods. The business
eddies of moment here are connected with commercial credit,
banking, and dealings in securities.

For the economy as a whole, including households as well
as firms, the total credits received through 'accounts payable'
are offset by the total credits extended through 'accounts re-
ceivable'. This equality does not appear in any of our samples,
for they are compiled from the accounts of corporations, in
which receivables usually exceed payables by substantial mar-
gins. As Koch explains, business enterprises are net trade cred-
itors of consumers, corporations are net trade creditors of unin-
corporated enterprises, and large corporations are net trade
creditors of small ones.32 But though payables in the aggregate
are offset by receivables, the institution of commercial credit
has consequences of great moment for business cycles; it alters
the cyclical timing of activities into which it enters on a large
scale, and it creates a vast interlocking system of short-term
debts, the paying of which has often presented a major prob-
lem at cyclical recessions.

Banks, however, make a net addition to the funds of an econ-
omy. The funds they provide consist in Anglo-Saxon countries
chiefly of deposit credits, checks against which the lending
banks must be ready to pay, for the most part on demand.
The total volume of loans or investments a bank is able to make
exceeds its capital, surplus, and undivided profits, and in this
excess lies the net addition that banks make to the nation's funds.
More than a century ago, American state governments began
imposing limits upon the volume of credit banks might extend,
82 ibid., p. 56.
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usually by requiring them to hold reserves of lawful money
equal to at least certain specified percentages of their demand
liabilities. We shall have occasion to observe how alterations
in these legal requirements concerning bank reserves have
influenced business cycles in this country.

Meanwhile we may note that the above-mentioned 'decline
in the commercial loan' between the two world wars has not
meant a corresponding decline in the volume of credit supplied
by banks to other business enterprises. For decades American
banks have been investing an increasing part of their funds in
the securities of corporations. When a bank buys a bond, the
seller usually accepts a deposit credit, just as a borrower accepts
a deposit credit when a bank discounts his note. The rules about
minimum reserves apply to deposits originating in one way as
in the other. By the end of the interwar years, member banks
of the Federal Reserve System reported substantial investments
in corporate securities and still larger investments in govern-
ment securities.88

The contribution that banks make to business funds paves
the way for a contribution by government. The minimum re-
serve pr.ovisions that are supposed to limit the volume of bank
credit were designed to accompany monetary systems in
which the volume of money was controlled by economic
38 following figures show how different have been the rates of growth
in bank loans and investments since the 1880's.

REFERENCE-CYCLE BASE
($ MIL.)

Investments, INVESTMENTS
exci. U.S. AS %

REFERENCE CYCLE Loans securities LOANS
All national banks

Mar. 1879—May 1885 1,145 59 5.2
Jan. 1912—Dec. 1914 6,174 1,030 16.7

Reporting member banks
Apr. 1919—Sept. 1921 12,450 1,909 15.3
Mar. 1933—May 1938 8,700 3,085 35.5

The greatest growth has been in the holdings of U. S. government securi-
ties. Total investments, including 'governments', of reporting member banks
were 29.4 percent of loans in the 1919—21 cycle and 132.6 percent in the
193 3—38 cycle.
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forces other than the exigencies of public finance. Let the
metallic standard be replaced by a standard of irredeemable
paper money, and the economic safeguards against an indefi-
nite increase of bank credit are radically altered and often
swept aside. Our economic organization can adapt itself to the
conditions created by huge issues of irredeemable paper
money, but the business cycles that run their course under
these conditions constitute a special variety of their species.

There remains as an outside source of funds the investing
public made up of individuals, other business enterprises, and
at times governments. Our definite information about this
source concerns chiefly the organized markets for securities,
to which noncorporate enterprises and small corporations have
virtually no access. How large manufacturing corporations use
the securities markets is illustrated by Koch's tables.34 Every
year from 1921 to 1939 they sold their GWfl securities in
amounts that varied between $1,256 million in 1929 and $46
million in 1933. Also in every year they retired securities in
amounts varying between $680 million in 1929 and $76 million
in 1938. Sales exceeded retirements by $576 million in 1929;
retirements exceeded sales by $164 million in 1935. On the
average, sales were $341 million, retirements $213 million, new
funds obtained $128 million. Only in 1921 did new funds from
security sales exceed total funds retained from operations; on
the average, retentions exceeded net funds drawn from outside
investors by more than 7 to 1. But even in the depressed decade
1930—39, when assertions that the United States had reached
'economic maturity' became common, our 'large' manufactur-
ing corporations were obtaining an average of $43 million a
year net from the investing public toward their fixed capital
expenditures of $736 million.

Where the investing public gets its funds is the next question.
For an answer we had best turn to the overall view of economic
operations in the United States provided by Sinion Kuznets'
estimates of gross national product and national income.

34 Koch, op. cit., Tables 12—13.
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Estimates of Capital Formation and of Saving
Table 15 presents these estimates in the form best adapted to
present needs—that is, on a reference-cycle basis. Current
rather than constant prices are used, for it is in current prices
that businessmen confront their problems. As usual when
treating price and value series, we exclude the first cycle after
World War I, though that decision leaves only four cycles to
average—a thin sample at best, and doubtfully representative
of earlier experience. The thoughtful reader will be tempted
to dwell upon various features of this table that do not concern
us at the moment, for it would be hard to find elsewhere so
instructive or, to the instructed, so fascinating an exhibit of
how our economy works. Often in coming chapters we shall
turn back to this table for basing points, but for the moment let
us stick to capital formation and saving.

On the average of reference-cycle bases, 'capital goods' form
less than 18 percent of gross national product, while more than
82 percent is devoted to meeting our wants as consumers (col.
3 of the table). Consequently, the cyclical fluctuations in out-
put taken at current prices are larger in consumer than in capital
goods. Rounded off to the nearest billion dollars, the mean
amplitudes for consumer goods are +9, 7, + 16; for capital
goods, +6, —6, +12 (col. 8—10). But in relation to their own
average volume, the cyclical fluctuations in the production of
capital goods are four times as violent as those in consumer
goods: + 55, —49, +105 compared with +15, —10, +25 (col.
14—16). This sharp contrast suggests still a third way of meas-
uring the amplitudes—reducing the cyclical rise and fall in the
output of both consumer and capital goods to percentages of
the cyclical riSe and fall in the output of all goods (col. 11—13).
On this basis, the amplitudes are +60, —52, +56 in consumer
goods and +40, —48, +44 in capital goods. Though capital
goods form less than 18 percent of gross national product, their
output subject to such violent alternations of good and ill
fortune that this minor segment of the economy contributes
44 percent of the total cyclical fluctuations in output, and
nearly half of the cyclical declines.
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156 VARIETIES OF CYCLICAL BEHAVIOR

While gross capital formation averaged nearly $14 billion
per annum, nearly $9 billion of that output were required to
offset capital consumption, leaving less than $5 billion a year
as 'net capital formation', or saving (col. 2). In other words,
almost two-thirds of the capital goods produced was needed
to offset capital used up, and little more than one-third re-
mained as an addition to the country's stock. Capital con-
sumption, which corresponds roughly to depreciation and its
congeners, has relatively narrow amplitudes (+12, —7, + 19)
when measured in our standard fashion (col. 14—16). When
this relatively stable series is subtracted from the much more
variable series on gross capital formation (average amplitudes
+55, 49, +105), the remainder, net capital formation, alter-
nates between plus and minus values so often that we cannot
measure its amplitude in the usual fashion. In other words,
saving in the economy as a whole is a process especially sensi-
tive to the cyclical tides.

Gross national product minus capital consumption equals
national income (col. 2). Net capital formation, which makes
up 6 percent of gross product, becomes 'total savings' in the
second part of the table, where it forms 7 percent of national
income. Kuznets ascertained from published accounts approxi-
mately how much American governments and corporations
have saved annually since 1919, and he made rougher approxi-
mations for unincorporated businesses from the Department of
Agriculture's studies of farm income and similar sources.
When these types of savings are subtracted from 'net capital
formation', whatever remains is taken to be the savings of
individuals. Kuznets is emphatic that his estimates are "subject
to fairly wide margins of error", and that what constitutes 'net
capital formation' in his studies of gross product differs rad-
ically from what enterprises and individuals commonly reckon
as savings. For example, his estimates exclude all gains and
losses on sales of capital assets. On the other hand, they include
accruals to individuals as depositors in savings institutions and
as holders of life insurance policies. As Kuznets sums up:

while the estimates . . . differ significantly from what enter-
prises and individuals conceive their savings to be; while they cannot
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be used to gauge the propensity of enterprises and individuals to save,
they do reflect approximately the shares of net capital formation,
i.e., of real investment financed from the current income of different
groups of enterprises and individuals. In that sense they measure the
contribution of various types of savings from current income to addi-
tions to the stock of the nation's capital goods.35

Kuznets' year-by-year figures indicate that outgo exceeded
income among corporations in 1930—38, among unincorpo-
rated enterprises in 1922 and 193 0—34, and among governments
(federal, state, and local) in 1919, 1932—36, and 1938. Indi-
viduals were the only group to put by money every year.
They were also the largest savers in every year covered by the
estimates except 1919 and 1921. On the average (Table 15,
col. 2) individual thrift contributed nearly four-fifths of total
savings. This I take to be a larger fraction than would appear if
the estimates could be carried backward several decades or
brought down to date; for it is very doubtful that on the aver-
age of any other stretch of 18 years corporate savings were a
minus quantity. But even if we confined our average to 'the
prosperous' 1920's—which would err on the opposite side—the
share of individuals in the national total of savings would be
one-half and the share of than a seventh.

1.,Ve cannot measure the reference-cycle amplitudes of cor-
porate, entrepreneurial, or governmental savings in our stand-
ard fashion because of the intermixture of minus and plus items.
Individual savings alone can be measured this way. They have
amplitudes that are rather large for annual data: +40, —39,
+79 (col. 14—16). These are nearly triple the amplitudes of
the income of individuals (+ 16, —12, +28). People spend 94
percent of their incomes on consumer goods, and these expen-
ditures rise and fall during business cycles nearly as much
(+15, —10, +25) as incomes themselves. So the small fraction
of individual income that is saved (6 percent in the average
year, if we accept Kuznets' concepts and estimates) constitutes
a flow of funds into the investment market more than three
times as variable as the aggregate flow into the markets for
consumer goods.

Much more variable still are the savings of other groups.
35 National Income and Its Composition, Vol. I, p. 278.
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Though they contribute on the average minor fractions of
national savings, they are responsible for about three-quarters
of the cyclical rise and fall in saving measured in millions of
dollars (col. 8—10 of the table, and note g for governmental
savings). Corporations contribute most to these fluctuations in
savings, which is of course a sound reason for attending closely
to them in studies of business cycles.

Summary and Supplement
So prominent is the role played by investing in the business-
cycle drama that I commend to the reader's thoughtful study
the following summary of the reference-cycle timing, con-
formity, and amplitudes of series representing this process
from different viewpoints and at different stages.

Section A of Table 16 on stocks of industrial equipment in
existence shows how little influence a typical business cycle
has upon the numbers or the theoretical 'capacity' of the na-
tion's mines, processing plants, transportation lines, and ma-
chines. The last few entries demonstrate that the use of
monthly data would raise the amplitudes somewhat, but the
most variable of these monthly series rises and falls only 6 per-
cent. It is noteworthy, also, that not one of these series con-
forms perfectly to expansions, contractions, and full cycles,
and not one has I—V timing. Indeed, the prevailing timing types
are neutral, inverted, or irregular. None of these findings seems
surprising when we recall how many years most of this equip-
ment will last, how many months much of it takes to build, and
at what stages of a business cycle the production of new equip-
ment reaches the largest volumes.

Section B of the table deals with formal commitments to
invest. Here the amplitudes run high, usually above 100, and
the conformity is strikingly regular. Positive timing prevails
with leads at one turn or both. The exceptions to these rules
are few and (aside from the medium amplitudes of orders for
Southern pine lumber) are confined to governmental con-
struction.

Section C moves forward to the stage of production or ship-
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ment of equipment, or of basic materials used in construction
work and machine building. Here also the amplitudes and
conformity indexes run high, but there are not so many leads at
the cyclical turns as in the series on contracts and orders; for,
in these branches of business, production follows sales. For
the sake of contrast—and the contrast in amplitude is striking
—two indexes of nondurable goods production are introduced.

Section D shows the effects of the highly variable demand
for production of capital goods upon employment and con-
sumer purchasing power. Again the contrast in cyclical vari-
ability between durable and nondurable goods industries is
brought out by index numbers. Then it is shown that the aver-
age length of the working week, and average rates of pay per
hour fluctuate with employment, though less violently. The
result is that payrolls attain amplitudes decidedly higher than
the corresponding employment series, and comparable with
the amplitudes prevailing in the production of durable

Section E, devoted to inventories, illustrates the diversity of
cyclical behavior characteristic of this highly important factor
in business, but only in that sense does it offer a summary. The
timing varieties of inventories have been stressed in Chapter 5;
they are explored far more fully in Abramovitz' monograph,
which analyzes the cyclical movements of additions to inven-
tories as well as of inventories proper. Here I note only that
the durability of goods, or their ultimate destination as ingre-
dients of capital, seems not to rule the amplitudes of inventories
so strictly as the amplitudes of production and employment.

In Section F we turn from the realms of industry and com-
merce to the realm of finance. Issues of corporate securities
have amplitudes corresponding to those of contracts and
orders; even the steadiest series of the lot (long-term bonds
and notes) rises and falls 78 percent. The conformity to
business cycles is lower on the whole than many may expect,
but that disappointment may arise from thinking of security
dealing as the quintessence of American business.

Section G gives a condensed view of activities at this focus
of financial interests. The picture is not sensational. Even the
36 Cf. Table 13.
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most volatile of these series—the number of shares sold on the
New York Stock Exchange—has amplitudes decidedly lower
than those in Section C for the production of durable goods.37
And stock prices, according to what we have chosen as the
most representative long-range index number, have much
lower amplitudes than shares sold. The most important be-
havior traits of bond sales and prices are their quasi-inverted
timing and modest or low amplitudes.

Section H suggests that the Federal Reserve System did not
alter radically the relations between banks and their customers.
The reference-cycle amplitudes of both loans and investments
remain low. Here, of course, we are measuring the volume of
loans outstanding; that is, the measures correspond logically
to those of Section A on stocks of industrial equipment, and
differ from the measures of contracts, orders, production, etc.
in later sections. In bank loans there is a marked shift in the
trend component from a rapid rise before World War I to
decline since then; but the cyclical component, which is best
represented by the full reference-cycle amplitude, remains
much as it was. Investments, we noted above, grew even faster
than loans under the National Banking System, and their sec-
ular rise has been if anything expedited since loans began to
shrink. Bank investments are especially interesting because of
their cyclical leads. But this and various other features of the
exhibit will mean more to us at a later stage of the investigation.

The last section of the table, interest rates, reveals an un-
usually wide diversity of cyclical behavior, and demonstrates
how inadequate was the happily obsolescent practice of treat-
ing 'the' interest rate as a factor in cyclical movements. The
durability of a loan clearly does not affect the cyclical ampli-
tudes of interest rates as the durability of commodities affects
the cyclical amplitudes of orders, employment, and produc-
tion. On the contrary, the shortest of loans have the most vari-
able interest rates. But that is not so much because the loans

37 Taking the amplitudes for the period common to both series, 1919—38,
would not reduce the difference much. On that basis we have +42, —40, +82
for shares sold, and +44, —57, +101 for the production of durable producer
goods.
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are payable on call, as because they are made with marginal
banking funds, and to clients whose credit needs have been
subject to sharp fluctuations. All open-market rates have been
much steadied by the changes in banking organization effected
by the Federal Reserve System, but the contrast between open-
market and customers' rates remains striking in 1919—3 8. Cus-
tomers' rates are what we should have in mind when thinking
about the rates paid by the mass of business enterprises and
individuals for bank loans. As it happens, the secular decline
in bank loans has been accompanied by a secular decline in
rates. This decline seems more striking in bank rates than in the
yields of bonds, but that is because of differences in the periods
covered by the two sets of series.38 The last entry in the table
reminds us of a feature too often slighted in cyclical studies—
the risk factor in the interest rates of practical business. Where
risk is believed to be considerable, bond yields attain relatively
large amplitudes; and their cyclical timing shifts from the
standard neutral pattern of expansion in stages hI—Vu to the
definitely inverted pattern of expansion in stages IV—VIII. Of
course, rising bond yields mean falling bond prices; inversion
is to be expected in the mathematically indicated yields of
risky investments.

F CYCLICAL AMPLITUDES OF PRICES AND PRODUCTION

In preceding sections we have given only passing attention to
the relation between the cyclical patterns of prices and produc-
tion. This relation poses an interesting problem. We know that
increases in supply tend to depress prices and that increases in
demand tend to raise them; but how will prices behave in a
cyclical expansion when both supply and demand rise, or in
a contraction when both supply and demand shrink? It is in
this theoretically indeterminate form that price problems con-
front students of business cycles. What to expect we learn
from experience: most prices rise and fall with the cyclical

88 For example, the average reference-cycle amplitudes of the series high
grade corporate and municipal bond yields during 1919—33 are +1.3, —9.4,
+ 0.7.
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tides of business activity most of the time—not always. For
example, the best American index of wholesale prices fell in
the expansions of 1891—93 and 1927—29; it rose in the contrac-
tion of 1899—1900; in the other 23 cyclical phases from 1890
to 1938 prices moved in the same direction as production. A
keen British theorist, noting similar movements in England,
has remarked:
This fact, that prices rise when goods are turned out in greater
abundance and fall in the opposite situation, is a striking paradox and
requires to be seen to be believed. It is one of the very few generaliza-
tions vouchsafed by empirical observation in economics; and it is prob-
ably the best established of any.3°

Our evidence on the cyclical behavior of prices and produc-
tion consists not merely of comprehensive index numbers, but
also of numerous series representing single commodities, which
we can classify by various criteria. For some 60 commodities
we have both price and production records covering identical
periods, which enables us to make more than usually exact
comparisons.40 The considerable size and varied composition
of our sample put us in a position, not only to confirm the basic
generalization of which Harrod writes, but also to improve it
by a qualification, and to supplement it by certain related
generalizations of scarcely less moment.

To begin with the direction of price movements during
business-cycle phases: 87 percent of the 147 price series in our
standard sample have positive timing; that is, they character-
istically rise when activity expands and fall when activity con-
tracts. This is a higher ratio than we find among our 188 series
on production, of which less than 82 percent have positive
timing—a difference that is significant because 35 percent of the
price series and only 25 percent of the production series repre-
sent agricultural products. Irregular cyclical timing is less com-
mon among price than among production series, despite the
39 R. F. Harrod, The Trade Cycle (Oxford, Clarendon Press, 1936), p. 41.
4° These paired series are being intensively studied by Frederick C. Mills
whose monograph Price-Quantity interactions in Business Cycles (National
Bureau, 1946), will be followed by further instalments.
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larger proportion of foods and other farm products in the
sample of prices.4'

Mills provides fuller detail regarding his 64 pairs of series on
prices and quantities. In expansion he finds that both prices and
quantities rise on the average in 47 pairs, that one rises and the
other falls in 13 pairs, and that one shows no net change while
the other does change in 4 pairs. In contraction prices and
quantities both fall in 42 pairs, while in 22 they move in oppo-
site directions. Of the 13 pairs showing opposite movements in
expansion, 10 pairs represent foods or other farm products; so
also do 20 of the 22 pairs showing opposite movements in con-
traction.42 Thus the empirical generalization that prices rise
when goods are turned out in greater abundance, and vice
versa, should be confined to industries in which producers
have effective short-period control over output. The rule fails
about as often as it holds with respect to farm products. An-
other qualification suggested by our evidence, though less
emphatically, is that the rule applies better to competitive
than to administered prices. The prices of plate glass, asphalt,
passenger automobiles, and iron ore do not rise on the average
in the expansions covered by Mills' analyses.

When producers lack effective short-run control over out-
put, prices conform better than production to business cycles,
and have higher reference-cycle amplitudes. When producers
possess such control, production conforms better than prices
and has higher reference-cycle amplitudes. Table 1748 sums
41 timing types of our price and production series are as follows:

NUMBER OF SERIES PERCENTAGES
TYPE OF TIMING Prices Production Prices Production

Positive 128 154 87.1 81.9
Neutral 1 0.7
Inverted 5 7 3.4 3.7
Irregular 13 27 8.8 144
Total 147 188 100.0 100.0

42 Mills, ibid., Table 8, Part 2, pp. 32—3.
43The sample of paired series used here was arranged by Geoffrey H.
Moore, and is almost identical with the sample used above in Chapter 6, note
5. For my purposes it is better suited than Mills' similar sample, because the
amplitudes are directly comparable with those shown in other tables, war
cycles have been omitted from the averages, and the ratio of foodstuffs and
other farm products to all pairs of commodities is 30 instead of 58 percent
(see Mills, ibid., p. 118).
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Table 17

REFERENCE-CYCLE CONFORMITY AND AMPLITUDE
OF SERIES ON PRICES AND PRODUCTION

Mean of Mean Refer-.
Conformity to ence—Cycle

Number of Series Business Cycles Amplitude"
Full Paired Full Paired Full Paired

sampleb series sample sertes sample series'
ALL SERIES
Prices 147 60 60 66 26 35
Production 188 60 74 66 58 47

COMPREHENSIVE

Broadest index
Prices 1 1 100 100 18 27
Production 1 1 100 100 53 55

Farm products

Prices 1 1 43 14 21 40
Marketings 1 1 33 14 2 2

Nonagricultural products
Prices 1 1 100 100 25 25
Production 1 1 100 100 68 72

FARM PRODUCTS AND FOODS
Prices 51 17 52 55 25 33
Production 47 17 42 38 15 13

OTHER PERISHABLES
Prices 22 11 63 69 30 40
Production 29 11 83 82 51 43

SEMIDURABLES

Prices 18 10 52 52 24 33
Production 29 10 79 70 48 45

DURABLES
Prices 45 19 65 81 26 35
Production 57 19 82 80 101 82
o All averages are taken without regard to sign.
b The full number of series on prices (147) includes 8 indexes, besides the three listed, that cannot be
classified according to durability. Likewise,'the full number of series on production (188) includes
23 indexes, besides the three listed, that cannot be thus classified.
Based on movements between stages I—V and V—IX. Means in the three preceding columns are

based on characteristic stages of expansion and contraction.
d The comprehensive series used are as follows:

Bureau of Labor Statistics index of wholesale prices, 'all' commodities: 11 ç'cles, 1891—1914 and
1921—38, in columns for EU]! sample; 4 cycles, 1921—38 in columns for paired series.

Federal Reserve Bank of New York index of production: S cycles, 1919—38, in columns for full
sampLe; 4 cycles, 1921—38, in columns for paired series.

Bureau of Labor Statist.ics index of wholesale prices of farm products: 11 cycles, 1891—19 14 and
1921—38, in columns for full sample; 4 cycles, 1921—38, in columns for paired series.

Department of Commerce index of agricultural marketings: 5 cycles, 1919—38, in columns for full
sample; 4 cycles, 1921—38, in columns for paired series.

Bureau of Labor Statistics index of wholesale prices of nonagricultural commodities: 4 cycles,
1921—38, in both comparisons.

Federal Reserve Board index of industrial production: S cycles, 1919—38, in columns for full sample;
4 cycles, 192 1—38, in columns for paired series.
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up the evidence for this double-barreled generalization, and
also demonstrates that the durability of goods has far less
influence upon the cyclical amplitudes of prices than of pro-
duction.44

Judged by the amplitudes of their reference-cycle move-
ments, prices are tied together more closely than are physical
outputs. This difference can be seen in the group averages of
Table 17. It stands out more boldly among individual series.
The highest reference-cyde amplitude of any price in our
sample (steel scrap) is 87; that figure is exceeded by more than
a fifth of our production series. On the basis of a still wider
survey Mills reports:
The median advance of 241 production series between reference-
cycle stages I and V was 20.3 (in reference-cycle relatives); the
median advance of 132 price series was 8.0 (war cycles were ex-
cluded . . .). The price movements were much more compact and
uniform than the production movements, a condition evidenced by
an interquartile range of 5.8 for the price series, at stage V, and a
corresponding interquartile range of 17.0 for the production series.45

In these few paragraphs we have flushed a rather terrifying
list of theoretical problems. Why should most commodity
prices rise when supply is being enlarged and fall when supply
is being reduced? should the reference-cycle amplitudes
of prices be greater than the corresponding amplitudes of pro-
duction when producers cannot adjust output to current de-
mand, and why should prices fluctuate less than production
when producers can control output? Why should the cyclical
movements of prices be more uniform than the cyclical move-
ments of production, and yet have on the whole lower indexes
of conformity to business cycles?

Price theory may be the most highly developed section of
I may note that if coke were transferred from 'other perishables' to

'durables', as it might be in view of its chief use, the amplitudes of the pro-
duction groups in the table would fit our earlier analysis somewhat better.
That transfer would reduce the amplitude of other perishables from 51 to 50
in the full sample, and from 43 to 39 in the sample of paired series. In prices,
the corresponding shifts would be from 30 to 27 in the full sample and from
40 to 36 in the sample of paired series.

Ibid., p. 32, footnote. See also pp. 76, 77, 108.
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economics, but it has not been designed to raise or to settle
problems of this character. Quite obviously these problems
involve the relations of present prices to past prices of the same
goods; the relations of present prices of different goods to
prospective profits and family comfort, and the relations of all
prices to the supply of 'money'—the most ambiguous of eco-
nomic terms, and therefore perfectly adapted to use in a list
of unknowns. Not until we enter upon our full analysis of
what happens from stage to stage of a business cycle will it be
prudent to attack these complications.

V THE PROBLEM OF COMPARING AND COMBINING
REFERENCE-CYCLE AMPLITUDES

In comparing reference-cycle amplitudes of different processes
in this chapter, we have glossed over some conceptual problems
that should be faced explicitly. The three ways of comparing
reference-cycle amplitudes used in Table 17 will serve our
purpose. The first involves averaging the amplitudes of all price
series belonging to a given group or combination of groups,
then making corresponding averages for production. In the
second only commodities and periods are included for which
both price and production records have been analyzed. The
third relies upon comprehensive indexes. The three methods
yield broadly similar results, but there are also numerous differ-
ences, of which some are considerable. How should these
differences be interpreted? Should we take them as warnings
that all measures in this field are exceedingly rough? Or should
we conclude that one method of comparing amplitudes is right
and the others are wrong? Or do the differences have economic
meanings that, when grasped, illuminate the subject and in-
crease our confidence in the measures?

A AMPLITUDES OF COMPREHENSIVE SERIES
AND THEIR COMPONENTS

Consider first the comprehensive series. In the last section of
Chapter 6 we observed that wide coverage tends to raise the
numerical value of conformity indexes, because the larger
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the number and greater the variety of activities fepresented by
a series the more chances have irregular movements to offset
one another. Table 17 illustrates this effect afresh—perfect con-
formity to business cycles appears only in the most comprehen-
sive indexes of prices and prodnction, and in the indexes cover-
ing all nonagricultural products. But the table suggests that in-
clusiveness has the opposite effect upon reference-cycle ampli-
tudes: the broader an index number or aggregate, the lower
tends to be its reference-cycle amplitude in relation to the
mean amplitude of its component series.

This generalization can be deduced from our method of
computing reference-cycle amplitudes and what we know
about varieties of cyclical timing. When analyzing a series,
we measure its net rise from the first to the last of the stages
that we have judged to be characteristic of its expansions, and
we measure its fall in similar fashion—unless the cyclical timing
is irregular, in which case we measure the rise from stage I to
stage V and the fall from V to IX. The average group ampli-
tudes for full samples in Table 17 are simple averages of meas-
ures made in this way, taken without regard to sign.

The amplitude of an index or aggregate would equal the
similarly weighted mean of the amplitudes of its component
series, provided all components had the same variety of cyclical
timing. But if the components reach their peaks in different
stages, the highest point in the pattern of the comprehensive
series will not be so high as the similarly weighted average of
the peaks of the individual components. Nor will the trough
of the comprehensive series be so low as the similarly weighted
mean of the troughs of the component series, when these
troughs are scattered among different stages. Of course lower-
ing peaks and raising troughs diminishes amplitudes. The wider
the variety of timing in a group of series, the lower tends to be
the amplitude of an aggregate or index that covers the whole
group in relation to the mean amplitude of the individual
series. The difference in Table 17 between the amplitude of
the Bureau of Labor Statistics index of wholesale prices (18)
and the mean amplitude of all our 147 series on prices (26)
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illustrates this effect, and so also does the difference between
the amplitude of the New York Federal Reserve Bank index
of production (53) and the mean of all our series on produc-
tion (58); though in neither case are all the individual series
components of the index, and though both indexes have com-
ponents not separately included in our sample.

Such differences in results are not discrepancies. The means
compared are measures of two distinct aspects of business
cycles: (1) the mean cyclical fluctuations in national output
and in what is called the price 'level', (2) the mean cyclical
fluctuations to which individual prices and industries are ex-
posed. We should not ask which of the two measures is better,
for they serve different purposes, both important. For example,
when we ask how violent are the cyclical fluctuations in aggre-
gate demand for labor, we want the answer given by the most
comprehensive index available. When we ask what is the aver-
age unemployment hazard in American industries, we want
the higher answer yielded by a properly weighted mean of the
amplitudes of many series. If a similar question were asked
about the average enterprise, or average union, or average indi-
vidual, we should want the still higher figures that could be
had only from far more detailed information than is currently
published.

B AMPLITUDES OF PAIRED SERIES AND FULL SAMPLES

In Table 17 the shift from full samples to paired series raises the
reference-cycle amplitudes of prices and reduces the ampli-
tudes of production.46 Is this curious difference an inscrutable
matter of chance, or has it a lesson to teach?

The comparisons confined to paired series in Table 17 in-
volve three sacrifices of information. (1) All price series not
matched by records of production, and all production series
not matched by price records, must be dropped. Manifestly,
the 60 price series in our sample of pairs do not represent the

46 This observation applies to all the group averages in the table, but not
to all series in the groups. Nor does it apply to the comprehensive series in
the table.
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cyclical behavior of prices so adequately as do the 147 price
series in our full sample, and the like is true of the production
data. (2) From the price series kept in the sample of pairs all
months are dropped that are not matched in the corresponding
production record, and vice versa. When there is a difference
in the number of cycles covered, the full-sample average of a
series is more representative than the paired-sample average.
(3) In making the paired-sample averages of Table 17, we base
all amplitudes on movements between stages I—V and V—IX.
For most purposes, we prefer the amplitudes that take account
of leads and lags, as do those of the full samples.

While it may be re.adily granted that the full samples repre-
sent the cyclical behavior of prices and production more ade-
quately than do the paired samples, that does not mean that
the full samples provide more trustworthy comparisons of the
cyclical amplitudes characteristic of prices and production.
(1) Price amplitudes differ widely from one commodity to
another; production amplitudes differ still more. Hence, full-
sample comparisons will be swayed by dissimilarities in the
lists of commodities for which there are price and production
records. (2) Successive business-cycle expansions and contrac-
tions differ widely in intensity, which means among other
things, differences in the amplitude of the price and production
movements they excite. Full-sample amplitudes aim to mini-
mize the effect of these intercycle differences by basing the
averages upon all the acceptable cycles in the price series, and
also all the acceptable cycles covered by the output data. The
paired samples aim to equalize the effect of intercycle differ-
ences upon prices and production by making the lists of cycles
identical. Is not this aim more attainable than the other? (3)
Differences in cyclical timing can be talcen into account when
dealing with paired series as readily as when dealing with full
samples, provided stress is not laid upon strict identity of the
period covered.

Table 18 shows how the first two factors bear upon the
results presented by Table 17. The chief reason why the mean
amplitudes of prices are higher in the paired than in the full
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sample is a cultural lag—the long delay in collecting statistics
of production—coupled with the world developments respon-
sible for the unusual violence of economic fluctuations in 19 19—
38. Prices are easier to ascertain than output in most branches
of business; and they have been systematically recorded from
earlier dates. A large part of our price collection is taken from
the Bureau of Labor Statistics and runs back to 1890; there was
no comparable effort to collect production statistics until
World War I had given a costly demonstration of the nation's
need of fuller industrial records. Table 3 shows that in our
basic sample, 59 percent of the 147 series on commodity prices
cover more than 5 reference cycles; only 28 percent of the 188
series on production have such a span. Hence when we pair
series on prices and production, we have to discard part of the
price record far more often than part of the production record.
Table 18 shows that the 57 price series that are paired with
series on production cover 9.5 reference cycles on the average
in the full sample, but are cut to only 4.6 cycles on the average
in the paired sample, while the corresponding cut in produc-
tion series is only from 6.4 to 4.6 cycles. Of course, it is usually
the earlier cycles that are cut off. Evidence that reference-
cycle amplitudes have been higher on the average since
World War I than before was presented in the second section
of this chapter. Hence, discarding part of the record to lit
the shorter member of a pair tends to raise mean reference-
cycle amplitudes, and, as matters stand, this effect is felt
much more keenly by prices than by production.

The use of I—V timing in measuring amplitudes of all series
in the paired sample (as opposed to whatever timing is judged
to be characteristic of the series) exercises an influence opposed
to that of amputating cycles, tending to make the mean ampli-
tudes smaller in the paired than in the full samples. This effect
is felt much more by the series on production than by those
on prices; for of the 57 paired series only 10V2 price series47

Sometimes we cannot decide which of two timing schemes fits a series
better; then we use both and take an average of the two sets of conformity
or amplitude measures. Hence the fraction.
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and just twice as many production series have other than I—V
timing.48

The main issue remains: How do the series in the paired
sample compare with those in the fu1l saiiiple? There is a differ-
ence of only 4 points between the mean amplitude of the 57
price series used in the paired sample, when computed for the
full ranges of cycles covered, and of the mean amplitude of
the 96 other series on commodity prices we have ana.yzed.
The corresponding difference between the amplitudes of the
57 production series in the paired sample and of the 132 other
series is 14 points. The latter difference occurs mainly in dur-
able goods, where the paired series have a mean amplitude of
81, while 39 other series have a mean amplitude of 110. The
discrepancy of 29 points arises chiefly because of another cul-
tural lag. We have not yet learned how to make satisfactory
price records of the complicated durable goods we fabricate
from lumber, cement, glass, and metals, though we can make
clumsy production records by casting up the square feet of
floor space represented by construction contracts, or by count-
ing the number of motor vehicles, industrial pumps, railroad
locomotives, etc. that we turn out. In our full sample there are
16 series on the output of vehicles, of industrial equipment,
and the volume of construction work in process. These pro-
duction series are matched by a single curious series on the
price of passenger automobiles. While the 41 series on produc-
tion of durable materials and fittings have a mean reference-
cycle amplitude of 79, the 16 series on the elaborate products
typically made from these materials have a mean amplitude
of 157. It is primarily the virtual omission of these most char-
acteristic products of our industrial age from our paired sample
for lack of price data that makes the amplitudes of production
in our paired sample 10 points lower than its amplitude in the
full sample.

This analysis shows, I think, that to achieve the best com-
parisons of the cyclical behavior of prices and production we
48 Strictly speaking, other than 1—V or irregular timing; but irregular and
1—V timing come to the same thing in measuring amplitudes,
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should use both our paired samples and our full samples. Each
method has something to tell us that the other tells less well
or not at all. And this remark applies to many other compari-
sons we shall have to make among economic variables. Yet
evidence upon differences between measures made in different
ways, and the confidence-inspiring fashion in which these
differences often turn out to be significant when traced to their
sources, should not blind us to the residual differences we can-
not yet explain. Nor should an anxious concern with minor
differences, whether accounted for or not, dull us to broad
similarities among measures that do not, and should not, agree
closely.

Finally, this experiment with prices and production illus-
trates the advantages of having at our disposal numerous series
to use in treating problems that could not have been foreseen
in detail when we began compiling our sample of time series.
No collection of general indexes or aggregates, however skil-
fully manipulated, could tell us what we have learned by very
simple operations upon good sized samples of series on prices
and production.

C THE AMPLITUDES OF BUSINESS CYCLES

At the outset of this chapter I put the reference-cycle ampli-
tudes of all 794 series included by our full sample into a single
chart and table. The latter presents medians and arithmetic
means of the whole array-. Then I ranked 29 groups of series in
Table 11 according to their mean amplitudes, and later swept
these groups together into a few much broader classes.

While useful for exhibiting the range and distribution of
reference-cycle amplitudes, these statistical compilations do
not yield averages into which we can read much economic
meaning. The laèk of systematic weighting, while a grievous
fault, is less fundamental than the fact that the series do not all
stand in an additive relation to one another. Even the fairly
homogeneous groups of Table 11 sometimes jumble together
broad series and their components. What sense is there in an
average amplitude that includes a general index and a dozen
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series from which the index itself has been computed? The
broader classes of Table 11 and the full arrays of Tabie 10
suggest worse absurdities. We do not add the prices and the
output of pig iron; we multiply one by the other. Then why
should we include the amplitudes of price and output series
in a single average? When Frederick Mills multiplies quantities
supplied by unit prices to get 'buyers' outlays' or 'sellers'
revenues', he contributes a fresh set of series to our records—a
set that has meaning, and that, among other advantages, enables
him to determine the relative influence exercised by changes
in prices and in quantities upon the amplitude of their joint
product.4° Once again, it produces little except confusion to
avera're bank loans outstanding with monthly issues of securi-
ties, or tonnage of vessels under construction with building
contracts let. The fluctuations in a stock of goods in existence
and the fluctuations in the stream of goods flowing into or out
of that stock can be made to illuminate one another, but not
by simple averaging.

So it goes throughout our sample. Yet the hypothesis that
all economic activities are interrelated, at every moment of
time and over time, implies that the reference-cycle ampli-
tudes of all the series in our sample, and of the vastly larger
number that would be needed to complete it, are functionally
related to one another. It is not absurd to think of all these
amplitudes as constituting a system of mutually determining
members. Indeed, the chief job before us may be defined as
that of learning what we can about the ways in which the
cyclical fluctuations characteristic of many segments of the
economy arouse, reenforce, deaden, and reverse one another.
Somehow the whole congeries of squirming entities manages
to swell in volume for a while; then to shrink for another while,
only to repeat once more what it has already done time and
again. Obviously, our very concept of general tides implies
overall amplitudes. Thus we are left confronting an important
probkm: How can we sum up movements in the whole econ-
omy, and how can we measure their amplitudes? But that is

See his Price-Quantity Interactions in Business Cycles.
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obviously a problem for Part III, The Consensus of Cyclical
Behavior. What Part II on Varieties of Cyclical Behavior
contributes is a warning not to mistake the average reference-
cycle amplitudes of our sample for measures of the cyclical
tides that sweep over the American economy.


