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CHAPTER I
INTRODUCTION AND SUMMARY

Changes in inventory investment are widely regarded as a major
indicator of cyclical instability in the American economy, and have
been closely followed in recent years by economists, businessmen,
and the press. This study deals principally with the behavior of
manufacturers’ stocks—the principal component of nonfarm inven-
tories—since the end of World War II. Available aggregates for all
manufacturers, durable-goods manufacturers, and nondurable-goods
manufacturers, as well as certain commodity series, are used. At-
tention is concentrated on the period 1947-56, although certain
parts of the analysis have been extended to the end of 1958 in order
to include the 1957-58 business cycle contraction. Comparisons are
also made with prewar behavior when information is available.

A major objective has been to test the relevance for the postwar
years of the principal findings and hypotheses of Moses Abramovitz
as set forth for the interwar years in his ‘“Inventories and Business
Cycles, With Special Reference to Manufacturers’ Inventories.”?!
Since his earlier investigation has influenced the approach and organi-
zation of this study, i1t is well to comment here on Abramovitz’
work. His most important contributions were the determination of
typical patterns of timing and the relative importance of movements
in manufacturers’ inventories during the interwar business cycles,
the development of an explanation for the patterns he found, and the
conclusion that the overall movement in manufacturers’ stocks should,
for purposes of analysis, be regarded as a complex of somewhat dis-
similar movements of a number of different types of stocks.

In spite of severe limitations necessitated by principal reliance on
annual data, Abramovitz was able to estimate the timing of stocks and
inventory investment at business cycle turns, and to establish the
general magnitude of movements in expansions and contractions.

In studying the behavior of the various components, he analyzed
stocks successively at each stage of fabrication (i.e., purchased ma-
terials, goods in process, finished goods), breaking down these classes
still further in an attempt to establish the nature and significance of
the patterns of movement. Essentially he tried to determine the size
of each type of stock and the factors which influenced its fluctuations,
examining such commodity series as were available in order to check
his hypotheses and shed additional light on cyclical characteristics.

The organization of the present study is similar to Abramovitz’.
Chapter 2 examines the importance of nonfarm and manufacturers’
inventory investment in the postwar and prewar periods. Chapter 3
analyzes the behavior of total stocks held by all manufacturers, dur-
able-goods and nondurable-goods manufacturers, and by individual
industries. In chapters 4, 5, and 6 the behavior of stocks by stage of
fabrication is treated in the sequence of purchased materials, finished

1 New York, National Bureau of Economic Research, 1950.



2 INVENTORY FLUCTUATIONS AND ECONOMIC STABILIZATION

goods, and goods in process. Chapter 7 summarizes the timing char-
acteristics and describes the behavior of manufacturers’ inventories as
a composite of these three major types of stocks. Chapter 8 examines
the manner in which inventory investment movements contribute to
cyclical instability. Finally, an appendix is provided containing notes
on sources and methods of processing the data, as well as the principal
time series used.

For the convenience of the reader the conclusions in chapters 2
through 8 are summarized below:

Changes in nonfarm inventory investment, as indicated in chapter
2, have contributed significantly to business cycle contractions. Mea-
sured on the basis of annual data, they have accounted for at least 42
percent of the decline in national product in every business cycle
contraction of the interwar and postwar periods except that of 1929—
32. With this exception, there is no evidence that the role of move-
ments in nonfarm inventory investment during business cycle con-
tractions has changed significantly since the prewar period.

Movements in nonfarm inventory investment have contributed to
changes in national product to a lesser degree during expansions than
during contractions—a tendency which has increased since World
War II. This is due to the greater length of postwar expansion
phases, as well as to the earlier occurrence of the peaks in inventory
investment.

Movements in manufacturers’ inventory investment have played a
somewhat larger role since the war, accounting for 83 percent of those
in nonfarm inventory investment, compared with 56 percent in the
prewar period. Although turns in manufacturers’ inventory invest-
ment have led busivess cycle turns since the war, investment move-
ments have conformed closely to general business contractions, the
sharpest declines occurring between cyclical peaks and troughs.

Chapter 3 shows that total manufacturers’ stocks have lagged
behind business cycle turns from 1 to 8 months, in contrast to Abramo-
vitz’ estimate of a 6-to-12-month prewar lag. Manufacturers’ in-
ventory investment has moved in well-defined cyclical patterns and
has demonstrated a high degree of conformity to business cycles.
Timing ot the total inventory investment series relative to business
cycles varied from roughly coincident to a lead ot 14 months.

The durable-goods inventory and investment series have been
cyclically more sensitive than those of nondurable goods, conforming
more closely to business cycle movements and moving with greater
amplitude. The explanation appears to be that the production and
sale of these goods are subject to greater amplitude of movement and
that fluctuations in these industries tend to occur at about the same
time. In addition, of stocks held at each stage of fabrication, durables
appear to be more responsive to cyclical influences.

Manufacturers’ inventories are significantly smaller relative to sales
than before World War II. Moreover, composition has changed—
from approximately 40 percent purchased materials, 20 percent goods
in process, and 40 percent finished goods before the war—to an esti-
mated 38, 29, and 33 percent in 1952-53. The principal reason for
this change is the increased importance of the durable-goods industries
which carry larger goods-in-process stocks.

The purchased-materials stocks discussed in chapter 4 conform
well to cyclical movements, turning earlier at sales and business cycle
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peaks than at troughs. Turns tend to coincide with business cycle
peaks and to lag at troughs. On the other hand, investment leads
all turns. In these movements the durables series show a higher
conformity and greater amplitude.

Abramovitz’ theory, although it goes far to explain the general
behavior of purchased-materials inventories and investment, does not
provide for the occurrence of certain observed timing in the inventory
and investment series. Moreover, it fails to consider the possible
role of unfilled order backlogs, availability of materials, and price
behavior of purchased goods in influencing inventory behavior. In
an effort to provide a fuller explanation, these influences are examined.
It is noted that the amplitude of purchased-materials investment
movement appears to be related to the size and direction of movement
of unfilled order backlogs and that the timing of investment tends to
agree with certain measures of availability of materials. Price changes
though significant do not appear to play a vital causal role.

Finally, inventory objectives and purchasing policy of firms vary
cyclically, moving in general agreement with changes in availability
of materials and realized investment.

Postwar finished-goods behavior (ch. 5) was studied by analyzing
two sets of inventory data. The first was composed of data for 25
commodities, representing the largest component of finished goods:
staple made-to-stock commodities. The second was composed of
Department of Commerce industry data. Among the commodity
series, finished stocks are found to move in a strongly inverted fashion
relative to sales or output, but with a well-developed tendency to
turn and come into phase as the duration of the activity phase in-
creases. The Department of Commerce industry data reveal a con-
sistent tendency for stocks to lag behind sales and reference turns, but
movements are rarely of the completely inverted sort observed in the
commodity series. It is concluded that the staple made-to-stock
inventories contribute a strong tendency toward inverted behavior,
but that other categories offset inverted tendencies to a significant
degree.

tudy of inventory investment data for the 25 commodities reveals
that investment moves in an inverted fashion relative to rates of
change in sales, but that peaks (troughs) in inventory investment lead
or turn coincidentally with troughs (peaks) in rates of change in
activity. Since peaks and troughs in the latter tend to occur well
before the end of each business cycle phase, inverted movements in
finished-goods inventory investment may be expected to terminate
relatively early in the business cycle phase. Analysis of finished -goods
inventory investment in the Depsrtment of Commerce series shows
this to be the case. Total manufacturers’ finished-goods investment
turns roughly coincidently with business cycle turns or moves in an
inverted fashion (i.e., lags) for only a few months in the early part of
a business cycle phase.

Problems of deflation render conclusions regarding goods-in-process
behavior less dependable than those for purchased materials and
finished goods, but certain characteristics may be noted (ch. 6). The
deflated inventory series conform to business cycles with virtually
coincident timing at four of the six reference cycle turns, and inven-
tory investment leads all business cycle turns. Analysis of timing
sequence among the industry series indicates that, for both inventory
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and investment, goods in process lead or turn coincidently with
purchased materials and lead the finished-goods series.

Although these findings are generally consistent with Abramovitz’
theory, irregularities in timing appear, particularly among the indi-
vidual industry investment series, which cannot be explained by his
analysis. Moreover, durable-goods investment appears to be influ-
enced by levels of unfilled orders in a manner similar to purchased
materials. Three factors seem to contribute to this behavior. (1) The
composition of postwar goods in process is different from that
observed by Abramovitz. Owing to the increased role of durables,
there is a much larger proportion of these stocks held by industries
engaging in discontinuous processes—roughly 50 percent compared
with his estimate of 36 percent. (2) Goods-in-process stocks in
discontinuous-process industries are likely to be held in substantial
quantities between stages. These stocks may be expected to rise
and fall in a manner similar to that of purchased materials. (3)
Goods held within stages need not fluctuate in as close conformity
to changes in output as Abramovitz maintained.

In chapter 7, analysis of amplitude of investment movements reveals
that inventory change has contributed significantly to cyclical insta-
bility at each stage of fabrication, the three components combining
to form a total manufacturing inventory complex which is highly
sensitive to cyclical forces. A summary of timing measures indicates
that purchased-materials and goods-in-process inventories and invest-
ment tend to have similar timing characteristics, leading turns in the
comparable finished-goods series. But the last lags behind the other
investment series by no more than 6 months at four of the six business
cycle turns, and shows almost no countercyclical tendencies.

A brief comparison of Abramovitz’ estimates of prewar timing with
postwar findings is presented. Where timing differences are noted,
possible reasons for the differences are discussed.

Chapter 8 attempts to answer two fundamental questions: How do
changes in inventory investment contribute to the cumulative forces
of business cycle expansion and contraction? Is it possible that move-
ments in inventory investment may spark the upswing or bring about
the downturn, thereby constituting an underlying cause as well as an
aggravating force?

In an examination of Lloyd Metzler’s theory of the inventory cycle,
it is noted that, in addition to the forces he discusses, inventory move-
ments may be influenced by cyclical changes in the availability of
goods and in the purchasing policies of firms. Inventory objectives
may vary to a considerable degree as the expansion progresses and
may be sharply revised when goods become readily available. More-
over, in making purchasing decisions, firms consider not only inven-
tories on hand but also unfilled purchase orders. In the theory
presented here it is held that changes in inventory objectives may
contribute to cyclical instability and, under certain conditions, cause
inventory investment to reverse, thereby contributing to a turn n
the cyclical tide.



CHAPTER 2

THE ROLE OF INVENTORY INVESTMENT IN BUSINESS
CYCLES: A PRELIMINARY VIEW

In the present chapter it will be shown that during both the prewar
and postwar periods, changes in nonfarm inventory investment have
made a major contribution to changes in national product during
contractions, and a significant but less important contribution during
expansions. Typically, the impact during expansions is greatest in
its early stages. Increases in inventory investment since World
War II have comprised 2 significantly smaller part of rises in national
product than they did before the war. Of great importance for the
present study is the observation that movements in manufacturers’
inventory investment during both expansion and contraction phases
of the business cycle account for a major part of the changes in total
nonfarm inventory investment.

InveNTORY INVESTMENT DURING CONTRACTIONS

Table 1 and charts 1 and 2 present evidence of the importance of
nonfarm inventory investment movements in both prewar and postwar
business cycles. Measured on the basis of annual data, the changes
are found to have accounted for at least 42 percent of the decline in
national product in every business cycle contraction except that of
1929-32."  Quarterly data, available for the postwar period only,
indicate that changes in investment comprised 195, 62, and 35 percent
of the declines in national product from the peak to the  trough
quarters of the recessions of 1948-49, 1953-54, and 1957-58.

! Inventory investment (i.e., the changes in stocks), like manufacturers’ investment in durable equip-
ment, is a component of gross national product. Accordingly, it is the change in inventory investment that
must be compared with changes in GNP. N

b3
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TaBLE 1.—Changes in gross national product and nonfarm inventory investment,

1919-60
EXPANSIONS
Change in nonfarm
Change in GNP inventory invest-
ment Col. 3+ | Col. 4=
Business cycle phase col. 1 col, 2
(percent) | (percent)
Annual |Quarterly| Annual |Quarterly|
data data data data
[¢V] 2 ) Y] (5) )
+81.4 (1; +$0.4 (lg 29 (O]
+14.6 ¢ +2.4 I 16 [Q]
+8.2 o] +1.5 (1; 18 Q)
+7.6 (lg +2.3 ( 30 ®)
+28.7 (¢ +5.7 0} 20 0}
60. 5 m 12.3 ®» 20 O]
+10.4 Q) —6.1 0] —58 0}
+76.3 | +880.2 3.7 +$9.5 5 12
45. 5 +48.9 +2.8 +4.0 ] 8
+39.5 +48.2 +6.2 4+9.0 16 19
Total, 19049-603_ - ccemmaieammcnas 161.3 177.3 2.7 22.5 8 13
Average (prewar and postwar) 3_.___ 14 (O]
CONTRACTIONS
Prewar (billions of 1929 dollars):
1920-21___. —$3.6 o —$2.9 El; 81 m
+1.5 10} —3.2 1 -213 1)
+1.0 (1 -1.3 (O] -130 (O]
-32.0 (1 ~5.3 ) 17 )
-3.1 ¢ —3.6 ® 116 0}
~36.2 m 16.3 o 45 O]
-.4 —$4.3 -5.6 —$8.4 1,400 185
—5.8 -11.1 -3.2 —6.8 54 62
—-7.3 —-15.8 -3.1 —5.6 42 35
Total, 1948-58 13.6 —31.2 -11.9 20.8 88 67
Average (prewar and postwar) . 86 [0}
FULL CYCLES
Prewar (billions of 1629 dollars):
1919-21_...:... $5.0 m $3.3 0] 66 [Q]
13.1 (? 5.6 (0] 43 O
7.2 (t 2.8 (‘; 39 [¢)
- 39.8 (‘; 7.8 (1 19 {1
31.8 @ 9.3 O] 29 [O]
Total, 1919-38. e ccacccceas 96.7 o 28.6 O] 30 (O]
Postwar (billions of 1954 dollars):
1949-54 82.2 $91.3 6.9 $16.3 8 9
1954-58___. 52.8 64.7 5.9 9.6 11 | 15
Total, 1049-58. ..« e e oo meceeaacmcaae 135.0 156.0 12.8 .9 9 17
Average (prewar and postwar)..-.-. 20 [0}

1 Not available,
t Expansion of 194648 is omitted.

NoTE.—Quarterly comparisons are based on business cycle reference dates,

Source: Prewar GNP data, compiled from Simon Kuznets, ‘National Product Since 1869” (NBER,
1046), table I-15; inventory data from Moses Abramovitz, ‘‘Inventories and Business Cycles” (NBER
1950), p. 568.

Postwar GNP and nonfarm inventory investment changes based on data in Survey of Current Business
1954 National Income SBupplement and July 1961 {ssue.
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CHART 1

Gross NationaL Propucr, FiNaL PurcHasEs, aND INVENTORY INVESTMENT,
ANNvUAL TotaLs, 1919-60

[Billions of dollars)

A. 1919-38 (1929 dollars) B. 1945-60 (1954 dollars)
100

90H N 450

Gross nationa

80F; = 400F

1» 350}

L 300

Gross national .

70E product

| 2501;
229

¥ 400§ Fina! purcha

350

300F

250
10F

N

inventory investment |

V

Nonfarm inventory investment  J;

Total manufacturers
inventory investment

Total manufacturers
inventory investment

]

A ] [ | [ X O T A 1 1] lI:E
1919 ‘22 ‘24 '26 ‘28 '30 '32 34 '36 '38 1945 '48 °'50 '52 '54 '56 'S8 '60

wi» Final purchases equal GNP less total inventory investment.
Shaded areas represent business‘ontractxons; unshaded areas, expansions.

Source: Prewar data for gross national product and final purchases, from tables I-15 and I-11, Simon
Kuznets, ‘“National Product Since 1869, NBER 1946; for inventory investment, from Moses
Abramovitz, ‘‘Inventories and Business Cycles,” NBER 1950. Postwar data from Department of
Commerce.
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CHART 2

Gross NatioNaL Propucr, FinaL PurcHASES, AND INVENTORY INVESTMENT,
QUARTERLY AT ANNUAL RaTes, 1947-61

Billions of 1954 dollars Billions of 1954 dollars
450 ; %

400} . —1450
Gross national product

350+ - —1400

300+ —1350

250~ —300

Nonfarm in 250

™
. L]
/ Vv
L]

| | -.

1947 '48 '49 'S0 'S5t '52 '53 54 '55 '56 '57

» Final purchases equal GNP less total inventory investment.
Shaded areas represent business contractions; unshaded areas, expansions.

Source: Department of Commerce.

ventory investment

Inventory investment
. total manufacturing

1 |
58 '59 '60 6t

It is difficult with certainty to rank the various contractions ac-
cording to the relative importance of inventory investment move-
ments, but comparison is facilitated by making use of final purchases
(gross national product less nonfarm and farm inventory investment)
rather than national product data. In table 2 changes in nonfarm
inventory investment are compared with changes in final purchases;
phases are ranked according to what appears to be the relative contri-
bution of the former. It will be noted that in terms of annual data,
final purchases rose during the contraction of 194849 and during all
the prewar contractions except those of 1929432 and 1937-38. De-
clines in inventory investment may, therefore, be regarded asYthe
principal cause of contraction. The contractions of 1923-24 and
1948-49 belong at the top or the list in this respect, but it is debatable
which should be accorded first place.
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TaBLE 2.—Ranking of eight contractions according to magnitude of change in non-
Sfarm inventory investment relative to change in final purchases, 1920-568 1

Change in nonfarm Change in final pur-
inventory investment chases Col, 1+ Col. 2+
col. 3 col. 4
Rank Contraction (percent) | (percent)
Annual | Quarterly | Annual Quarterly
data data 2 data data 8
[6)) @) 3) “) (5) (6)

1 —-3.2 O] +5.2 O] —61 3)
2 —~5.6 —8.4 +7.6 +5.8 -74 -145
3 —2.9 (l; +.6 @3) —483 (9;
4 -1.3 @ +1.8 3) —72 @
] -3.6 O] —-.2 ) 180 O]
6 -3.2 -6.8 —-3.8 —5.9 84 115
7 -=3.1 —5.0 —-4.2 —10.1 74 55
8 -=5.3 ® —26.4 ® 20 ®

1 Prewar data in 1920 prices. Postwar data in 1954 prices.
!guarterly comparisons are based on quarterly reference cycle dates,
3 Not available.

Source: For nonfarm inventory investment data setable 1. Prewar data for final purchases from Simon
Kuznets, ““ National Product Since 1869, NBER 1946, tables I-15 and I-11. Postwar final purchases com-
puted from GNP and nonfarm inventory investment data, see table 1.

In general, inventory investment has contributed in large measure
to recessions both before and since the war, with no well-defined differ-
ence apparent in its importance in the two periods. Only in the con-
traction of 1929-32 was its role a relatively minor one.

INVENTORY INVESTMENT DURING EXPANSIONS

Table 1 reveals that changes in nonfarm inventory investment,
though important, are significantly less so for expansions than for
contractions. In all expansions, prewar and postwar, changes in
nonfarm inventory investment average 14 percent of changes in na-
tional product, whereas the comparable figure for contractions is 66
percent.

Moses Abramovitz noted this difference in the relative importance
of inventory investment in the prewar data, and gave as a possible
explanation the fact that expansions are longer than contractions.?
He observed that, ceteris paribus, the total change in the level of out-
put may be expected to be greater the longer the phase, even though
the rate of change may remain the same or decline. On the other
hand, inventory investment is simply the rate of change in inventories
In a given time period, and it is influenced by the rate of growth (or
decline) of output in that period. Consequently it is not to be ex-
pected that the change in the levels of inventory investment in the
terminal periods will be greater the longer the phase. It follows,
therefore, that the share of change in inventory investment relative
to the change in national product during a phase may not be expected
to be as large for expansions as for the shorter contractions.

This is a cogent argument, and no doubt partially explains the
phenomenon.? It is not the entire explanation however, for the
generalization also holds for year-to-year changes within business
cycle phases. In the interwar and postwar periods in only 2 years of

 Moses Abramovitz, “Inventories and Business Cycles, with Special Reference to Manufacturers In-
ventories,” New York, National Bureau of Economic Research, 1950, p. 484,

3 It may also help to explain why the share of inventory investment in the long and severe contraction of
1929-32 was so small,
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significant expansion (1927-28 and 1928-29) the change in nonfarm
inventory investment constitutes as large a proportion of that in gross
national product as in the year of sharpest disinvestment during the
subsequent recession (table 3). Possible reasons for this important
characteristic will be examined in chapter 8.

Another finding (table 3) is that increases in inventory investment
relative to the increase in GNP tend to be larger in the early than in
the later stages of expansions. This was true in three of the four
prewar expansions which were of sufficient duration (i.e., 2 years or
more) to permit observation and in three of the four postwar
expansions.*

TaBLE 3.—Annual changes in gross national product and nonfarm inventory
invesiment compared, 1919-38, 1945—60

Change in GNP Change in nonfarm
Years of— during— inventory investment Col, 3+ Col. 4=
during— col. 1 col, 2

(percent) | (percent)

L
Expansion |Contraction| Expansion |Contraction

@ @ @ @ ®) ®)

Expansion Contraction

Prewar (billions of 1929 dollars)

104647 __ |l
1047-48__ ___|eooo

1955-56
1956-57_.

1958-59_ .
1959-60. - oo

Source: See table 1 for sources.

Finally, it will be noted (table 1) that changes in nonfarm inventory
investment played a much larger part in prewar expansions (20 percent
of total changes in gross national product) than in the postwar expan-
sions (8 percent). Two possible explanations may be advanced.
First, as already noted, postwar expansions have been longer than

4 It will be noted in table 6 that for manufacturers’ inventory investment the generalization held in each
of the four prewar expansions for which comparison was possible and in three of the four postwar expansions,
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prewar expansions. This added phase length would tend to reduce
the role of changes in inventory investment. Second, peaks in inven-
tory investment have displayed longer leads in postwar than in pre-
war expansions. Under such conditions, measurement of change in
inventory investment from business cycle trough to peak understates
the role of inventory investment during the postwar expansions.

In order to take account of differences in length of phase and of
the earlier occurrence of peaks in inventory investment during the
postwar period, changes in final purchases and inventory investment
have been computed for both complete expansions and the first 2
years of expansions (table 4). Computing annual changes separately
for the first 2 years of expansion compensates for differences in the
length of phase. It also measures the change from the trough to the
approximate investment peak in the two postwar expansions which
were more than 2 years in duration.

TaBLE 4.—Changes in final purchases and nonfarm inventory investment, eight
expansions, 1919-60

Change in—
Length of
Business cycle expansion expansion Col. 3+col. 2
.. (years) Final Nonfarm (percent)
purchases inventory
investment
) 2 (3 @
Billions of 1929 dollars
1019-20. - - o o ceceaan 1 0 +0.4 el
1921-23______ 2 +11.8 +2.4 20
1924-26._ 2 +6.1 +15 25
1927-29. e 2 -+5.6 +2.3 41
1032-37 e 5 (2} +22.9 (46.8) +57 (43.0) 24 (48)
Biilions of 1954 dollars
1946-48_...____ - 2 +15.2 —6.1 —40
1949-53 - 4 &2) +72.2 (+35.8)] +3.7 (+11.6) 5 §32)
1954-57 [, 3 (2| +42.3 (+31.7)} +2.8 (+7.0) 7 (22)
1958-60.._____.__ - 2 +34.0 +6.2 18

Parenthetic entries are for 1st 2 years of expansion.
Source: See table 1 for sources.

During the initial 2-year interval the ratio of inventory investment
change to change in final purchases was substantially larger than
during the full expansions; it appears that the smaller role of changes
in inventory investment during the postwar period is associated with
the greater phase length and early occurrence of the investment peak.
Among the three expansions which were longer than 2 years, the
greatest change in inventory investment in the earlier years occurred
n the prewar expansion of 1932-35. The next greatest occurred in
the 1949-51 period which included the abnormal inventory accumu-
lations of the early months of the Korean war. During the first 2
years of the 195457 expansion the relative magnitude of changes in
mventory investment appears to have been roughly comparable to
that of the 1921-23 and 1924-26 expansions. During the most recent
expansion it was somewhat less.
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MaNuFAcTURERS’ INVENTORY INVESTMENT

Changes in manufacturers’ inventory investment have been par-
ticularly significant during business cycles, especially in contractions.
During the recessions of 1948-49, 1953-54, and 1957-58, they ac-
counted for 79, 56, and 25 percent of the change in gross national

roduct from the peak to the trough business cycle quarters (table 5).

hen the postwar and prewar annual date are compared, it is found

that changes in this investment have contributed significantly to
business cycles in both periods.

Manufacturers’ inventory investment exhibits the same charac-
teristics as were observed for nonfarm investment:

1. The contribution to instability has been greatest during con-
tractions (table 5).

2. During expansions change in investment tends to reach a maxi-
mum during the first half of the expansion (table 6).

3. Investment has played a larger role in prewar than in postwar
expansions (table 5).

This is not surprising, for movements in the two series have been
similar, though not always identical, in both the prewar and postwar
periods (charts 1 and 2). During the first two postwar expansions,
both nonfarm and manufacturers’ inventory investment established
two peaks, a major one early in the phase and a lesser one toward
the end. In both instances the earlier movement was essentially
influenced by war. The sharp rise in investment from 1945 to mid-
1946 represented necessary restocking of inventories which had
been seriously depleted by the war, and the sharp upward movement
from mid-1950 to mid-1951 was strongly influenced by the speculative
psychology which prevailed during the early stages of the Korean war.
In the 1954-57 expansion there was only a single upward movement
in the two series, with peaks occurring during the first half of 1956.
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TaBLE 5.—Changes in gross national product and manufacturers’ inventory invest~
ment, 1919-60

EXPANSIONS
' Change in manu-
Change in GNP | facturers inventory | Col. 3 Col. 4
investment divided | divided
by col. 1| bycol. 2
Business cycle phase (percent)| (percent)
Annual |Quarterly] Annual |{Quarterly
data data data data
) 2) @) @ ) ©6)
Prewar (billions of 1929 dollars):
1919-20. +$1.4 [O) +$0.4 l; 29 lg
1921-23. +14.6 él) +1.4 1 10 1
1924-26. +8.2 l; +.6 1) 7 1)
1927-29 +7.6 ? +1.4 ?) 18 m
1932-37. +28.7 n +3.3 1) 11 )
Total, 1019-37___ .o ....... 60.5 O] 7.1 (O] 12 (0]
Postwar (billions of 1954 dollars):
104648 +10.6 gg 0] () ® o
1949-53. +76.3 | 4$80.2 +3.0 +$5.6 4 7
1954-57 4-45.5 +48.9 +2.2 +2.7 ] 6
1958-60. -+39.5 -+48.2 +3.7 +6.2 9 13
Total, 1049-609_ ______ ... _.... 161.3 177.3 8.9 14.5 6 8
Average (prewar and postwar)?. 9 (O]
CONTRACTIONS
Prewar (billions of 1929 dolars):
1920-21 —$3.6 (0] —$1.6 1) 44 (O]
1023-24 +L5 (0] —-1.6 ] -107 m
1926-27 +1.0 ?) -7 1 -70 (O]
192932 -32.0 1) —2.4 { 1; 8 (O]
1937-38. -3.1 D] —-2.7 ¢ 87 (O]
Total, 1920-38_ . oo e oo oo —36.2 (O] —9.0 (0] 25 (O]
Postwar (billions of 1954 dollars):

94849 -4 —~4.3 -3.0 —3.4 750 79
1953-54 -=5.9 -=11.1 -3.8 -—6.2 64 56
1957-58 -7.3 —15.8 -1.6 —4.0 22 25

Total, 1948-58. o cccccea .. 13.6 =312 -8.4 —13.6 62 44
Averags (prewar angd postwar)..... 44 (0]
FULL CYCLES
Prewar (billions of 1929 dollars):
1919-21 $5.0 él) $2.0 ?) 40 (0]
1921-24 13.1 1) 3.0 1) 30 [0}
1924-27. 7.2 [O) 1.3 (O] 18 [O]
1927-32 39.6 Y; 3.8 8 10 (I;
1932-38 31.8 1 6.0 1 19 @
Total. 96,7 [ccommamean 16.1 ® 17 Q]
Postwar (billions of 1954 dollars):
1949-54 82.2 $91.3 6.8 $11.8 8 13
1954-58 52.8 64.7 3.8 6. 7 10
Total 135.0 156.0 10.6 ] 8 12
Average (prewar and postwar) 12 O]

1 Not available,
3 Expansfon of 194648 omitted.

Bource: See table 1 for sources of prewar data and postwar GNP data. Deflated manufacturers’ inven®

tory investment changes based on material from Department of Commerce.
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TaBLE 6.—Annual changes in gross national product and manufacturers’ inventory
investiment compared, 1919-38, 19456-60

Change in GNP Change in manu-
Years of during facturers inventory | Col. 3 Col. 4
investment during | divided | divided
by col. 1 | by col. 2
(percent) | (percent)
Expan- } Contrac-| Expan- | Contrac-
Expansion Contraction sion tion sjon tion
1) 2 ) @ 5 (©)
Prewar (billions of 1929 dollars)
1919-20_ +0.4 29
1920-21 ~1.6 |eccommaaae 44
1921-22_ +.9 19
1922-23 . e +.5 5
1923-24 a— —L6 {oeeaos —-107
1924-25_ —— +.9 35
1925-26_ —.4 -7
1926-27 e N PO —-70
1927-28 e e rcmeee e ————e +.6 54
1928~29. +.9 14
1929-30 -3
1930-31 17
1931-32 5
1932-33_ —.02 —4
1933-34. +1.2 18
1934-35. +.4 9
1935-36 - +1.0 10
1936-37 +.7 1
1937-38 —=2.7 [eccmcacann 87
1945-46.
1946-47_
1947-48
1948-49_ oo
1949-50_
1950-51.
1951-52___
1952-53. ———
1953-54.____
1954-55.
1955-56.
1956-57_
1957-58
1958-59._
1959-60. -

Source: See table 5 for sources.

The similarity in patterns of movement in the two inventory in-
vestment series 1s largely due to the fact that manufacturers’ inventory
investment is the major component of nonfarm inventory investment.
Table 7 shows that manufacturers’ stocks have comprised between
46 and 56 percent of nonfarm inventories in the prewar and postwar
periods. Moreover, in six of the eight cycles, movements in manu-
facturers’ inventory investment have been larger than would be ex-
pected on the basis of the proportion of total stocks held (in one case,
they were equal). During the single cycle in which they were smaller,
the 192427 episode, atypical countermovements in durable-goods
inventory investment occurred, serving to dilute the intensity of
movements in total manufacturers’ inventory investment (see table
10, ch. 3).
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TABLE 7.—Analysis of relative size of cyclical changes in manufacturers’ invenlory
investment, 1919-60

Change in manufacturers’ inventory Change

Manufacturers’ investment in gross
inventories as national
percent of nonfarm product
inventories 1 As percent of change in non- | As per- |as percent
Cycle farm inventory investment * | cent of [of average
manufac-| gross
turing | national
Abramo- | Depart- inven- { product
vitz- ment of | Expan- | Contrac-| Total tories ! | contrac-
Kuznets | Com- sion tion cycle contrac- tion
merce tion
Prewar:
1919-21. 55 61 16 5.4
1921-24 50 54 14 2.0
1924-2' 54 46 6 1.2
1927-32. 45 50 17 37.0
1932-38_ 75 65 19 3.9
Weighted average_..____. 80 |eeeccncnan 58 55 56 12 12.0
Postwar:
194649, R 551301 ()| 54 (40)[(3738 (9 8 .01
1049-54___ — — 561 81 (59)| 119 éQl) 99 (72) 8 1.7
1954-58 R 56| 79 (68)} 52 (71)| 64 (70) 3 1.8
195860, - oo et oo - 60 (69 -
Weighted average ¢...____|.eeoo___. 55| 70 (64)} 71 (65)] 83 (71) 6 1.4

1 Cycle averages of inventories were used in these comparisons.

1 Figures in parentheses are based on quarterly data.

3 Measured from 1945 to 1948 in order to compare trough and peak inventory investment.
¢ Not available.

® Averages exclude 1946-48 expansion; include 3 expansions, 3 contractions, 2 full cycles.

Source: Prewar figures computed from data in Abramovitz, Inventories and Business Cycles, Dp. 476,
568. Postwar figures from material provided by Department of Commerce. All data are deflated.

The continuing importance of postwar movements in nonfarm and
manufacturers’ inventory investment is especially interesting in view
of the fact that stocks are smaller relative to the volume of sales and
output than they were before the war. For the years 1919 to 1939
Abramovitz constructed indexes of year-end ratios of deflated manu-
facturing stocks to output.’ Similar ratios have been computed
here for the years 1947 through 1954. The 1947-54 average compares
as follows with decade averages for the twenties and the thirties:

192029 . e 103
1930-89 e 119
104754 . e 77T

Comparable data are not available for distributive and other firms
but the fact that such stocks have also been reduced sharply relative
to sales is attested to by their decreased share of total nonfarm
inventories (table 7). It is concluded therefore, that although manu-
facturing and other nonfarm stocks are relatively smaller today than
before the war, their movements have played an equivalent role in
postwar business cycle contractions.

It should be kept in mind, however, that postwar recessions have
been comparatively mild. Changes in inventory investment have
been large relative to changes in gross national product (tables 1 and
5); but movements in national product during contractions have not
been large relative to average levels of national product, and postwar
changes in manufacturers’ mventory investment have not been large
in relation to the average size of stocks (table 7).

$ Abramovitz, “Inventories and Business Cycles,” p. 570,
76626—61—pt,. I——3



CHAPTER 3

MANUFACTURERS’ INVENTORIES AND INVENTORY
INVESTMENT

Analysis of the Department of Commerce total stock series in the
present chapter yields several important findings. Both total manu-
facturers’ stocks and inventory investment are shown to have turned
somewhat earlier in relation to business cycle turns since 1946 than
Abramovitz indicated was characteristic of the prewar period. Never-
theless, movements in quarter-to-quarter change in inventories (iLe.,
inventory investment) have well-defined cyclical patterns in most of
the series and show a high degree of conformity to both industry sales
cycles and business cycles. Durable-goods series were cyclically more
sensitive than those of nondurable goods, showing a higher conformity
to business cycles and moving with greater amplitude. Stocks in
durable-goods industries have been relatively larger since the war,
and their increased importance has altered the composition of total
stocks.

Tmmine CoMPARISONS

During the 1946-58 period, total stocks lagged behind reference
turns by 1 to 8 months (table 8 and chart 3), in contrast to Abramo-
vitz’ estimate of a 6-to-12-month prewar lag.! Total investment
timing varied from roughly coincident to a lead of 14 months (table 9
and chart 4), compared to Abramovitz’ coincident timing estimate.

1Tt will be noted that timing of the two most recent turns in table 8 is based upon book value data.
17
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TaBLE 8.—Timing and conformity of manufacturers’ total inventory at reference and
activity turns; comprehensive series

A. TIMING MEASURES!

Lead (—) or lag (+) in months—Business cycles
Industry Peak Trough Peak Trough Peak Trough
Novem- | October July August July April
ber 1948 1949 1953 1954 1957 1958
Timing at reference turns
Total, manufacturing____. ..o +-4 +6 +2 +1 +2 +8
Durable goods industries. total..... —~14 +4 +2 +9 +3 +8
Nondurable goods industries, total ® ® +2 +1 +1 +5
Timing at activity (sales) turns
Total, manufacturing. o ceoaeeeomaaoo 416 +4 +2 -1 +8 +9
Durable goods industries, total.__________ —15 +4 +2 +7 +9 +8
Nondurable goods Industries, total__...... @ @ ® ®) +7 +6
B. SUMMARY OF TIMING (16 INDUSTRY SERIES) ¢
At business cycle { At business cycle
peaks troughs
Number | Percent | Number | Percent
Leads, more than 3 months... 6 22 2 7
Rough colncidences.. ... 12 45 10 37
Leads, 3 months or less - 8 (30) (3) 11
Coincldences _ ©) ©0) Eo) ©)
Lags, 3 months or less. (€] (15) t)] (28)
Lags, more than 3 months. 9 32 15 56
C. SUMMARY OF CONFORMITY ¢
16 industry series 7 durable goods 9 nondurable goods
dustries industries
All All turns All All turns All All turns
turns except turns except turns except
Korean Korean Korean
Comparisons with reference turns:
Number of comparisons. 96 684 42 28 54 36
Matching inventory turns. 65 54 30 28 35 26
Percentage of matching turns. 68 84 71 100 65 72
Comparisons with output turns:
Number of comparisons.. 75 53 38 28 37 25
Matching inventory turns. 54 48 30 28 24 20
Percentage of matching turns 72 91 79 100 65 80

1 Inventory series have been deflated to 1956; 1957-58 turns based on undeflated data. Korean cycle
reference turns are not shown, since there were no corresponding inventory turns.

3 No corresponding inventory turn.

$ Inventory turn occurs, but no sales turn,

4 Analysis includes only deflated 1948-56 data.

Source: Based on material from Department of Commerce.
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CHART 3

INVENTORIES AND SALES: ToTraL MANUFACTURING, DURABLE- AND NONDURABLE-
Goops INDUSTRIES, 1945-61

Total munufocturing -

Book vulue/\_,_

/
/ 1947 s

Sales

Yo
change
+100;

+80
+60
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+20

el
Book value .~ %
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- 10+
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~-30}
- 40

—-50-

CEEE L, 14
50 62 '53 '54 55 56 59 60

Shaded areas represent business contractions; unshaded aress, expansions.
Dots did;nti(fiy peaks and troughs of deflated inventory cycles; circles, of undeflated cycles. All sales data
are undeflated.

Source: Department of Commerce. Data deflated by the author.

It should be noted, however, that the prewar estimates were based
on year-end data and hence are necessarily less precise. Abramovitz
estimated from the annual data the range within which inventory
and inventory investment turns would lead or lag behind reference
turns on a monthly basis. Using his method, I have estimated the
range of timing for total manufacturers’ deflated inventories from
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postwar annual data. These estimates may be compared with actual
timing as follows:

Timing
Reference turn -

Estimated range | Actual

Peak November 1948 +4
Trough October 1949 46
Peak July 1953_ +2
Trough August 1954_ +1

The consensus of Abramovitz’ findings for the prewar period was
for longer lags than these. Two of his turns showed a minimum
lag of 12 months. I agree with Abramovitz that lags were typically
somewhat longer before the war, but it seems likely that the range
was greater than he indicated. Evidence of this is to be found m
Department of Commerce estimates of the book value of manufac-
turers total stocks (quarterly, 1926-38, monthly thereafter) and in
National Industrial Conference Board estimates (monthly, 1929-44).
Prewar timing measures for these series are as follows:

Timing at peak Timing at trough
Date of reference turn

Department NICB Department NICB

of Commeree of Commerce
October 1926.__..__ 3%
November 1927 o 7%
August 1929 +7% E is S, (O I,
March 1933 +3% +2%
May 1937... +43% +634
June 1938___ +1244 +1234

During the postwar period a tendency for the inventory series to
turn earlier at peaks than troughs, as compared with both reference and
activity series may be observed (table 8). This finding is less well
established in the comprehensive series than in the individual industry
series and is offered only as a tentative observation.?

Table 8 shows the timing of movements in the comprehensive series.
In two sets of comparisons (the turns which were related to the re-
cessions of 1948-49 and 1957-58) stocks show shorter lags at peaks
than at troughs; in the remaining comparison they do not (see also
chart 3). The departure trom the observed tendency is not so dam-
aging as might at first appear, for the trough in stocks has been
marked at the technically lowest point of an almost flat-bottomed re-
cession phase which extends 10 months after the date of the trough
selected. In the industry data, the evidence is more impressive.
mer and the chapters which follow, inventory and inventory investment turns are compared
both with turns in the comparable sales or output series and with business cycle reference turns, Thisisa
necessary, if somewhat repetitious, procedure; inventory behavior in a given industry or group of industries
must be presumed to be functionally related to economic activity as represented by sales or output (typi-
cally, the two move together closely). It is essential, therefore to relate movements in stocks or investment
toactivity. At thesame time, in order to generalize regarding behavior of inventories during business eycles
and to compare the timing of one inventory series with another, it is essential to make direct timing compari-
son with reference turns. In addition to the NBER business cycle reference turns, use has been made of
the two subcycle reference turns established for the Korean war cgﬁriod by Ruth Mack. For a discussion of

subeycles and the criteria involved in establishing subeycle onology, see Ruth P. Mack, ‘“Notes on
Subeycles in Theory and Practice,” American Economic Review, May 1957, pp. 161-174.
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The summary of timing comparisons for the 16 series (table 8) shows
that 47 percent of the peaks in the inventory series lagged behind
reference peaks, whereas 82 percent of the inventory troughs lagged
behind reference troughs.

The tendency for shorter lags at peaks holds for both of the two
cycles for which industry data were studied (194849 and 1953-54).
During the first postwar business cycle, 54 percent of inventory peaks
lagged behind the reference peak, and 73 percent of inventory troughs
lagged behind the reference trough. For the second cycle the figures
were 42 and 92 percent, respectively.

We shall see, however, that the generalization does not extend to
inventory investment which turns relatively early at activity and
reference peaks and troughs. Some instances of earlier timing at
peaks than at troughs may be noted, but there is no consistent pattern.

The tendency of quarterly inventory investment series (quarter-to-
quarter change in inventories) to move in well-conforming cyclical
patterns was found in most of the individual industry series for total
stocks and, as we shall see in the following chapters, by stage of fabrica-
tion as well.

The relatively high degree of conformity of the total inventory
investment series to business and output cycles is clearly evident from
the summary of conformity measures given in table 9. Industry in-
vestment turns could be consistently related with corresponding refer-
ence turns in 86 percent of possible comparisons, and with output
turns in 87 percent.? This conformity is of roughly the same magni-
tude as that noted for total stocks series in table 8 (68 and 72 percent,
respectively).

3 A principal method of measurement used in this study was to record the number of turns in inventory
or investment series that could be “matched” with reference or activity turns, using NBER rules for match-

ing, Peaks in a series are said to match reference (activity) ﬂpeaks when there i3 no intervening trough
in either the reference (activity) cycle or in the series in question.
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TaBLE 9.—Timing and conformity of manufacturers’ total inveniory investment at
reference and activity turns; comprehensive series

A. TIMING MEASURES!

Lead (—) or lag (4) in months
Business cycle Korean cycle Business cycles
Industry
Peak Trough { Peak Trough
(refer- (refer- [(Febru-|Trough| Peak (Au- | Peak [Trough
ence, ence, ary (June | (July | gust (July | (April
Novem- | October | 1951) 1952) 1953) 1954) 1957) 1958)
ber 1948) | 1949)
Timingat reference turns
Total manufacturing._ . _._._.__._.. -6 -2 +3 -1 -2 0 -14 +1
Durable-goods industries, total. . —6 -2 +6 -1 -2 -3 —20 +1
Nondura le-goods industries,
total o ailo. -6 +7 +3 ® (O] -9 —~14 +4
Timing at activity (sales) turns
Total manufacturing.__._____._.. —4 —4 ®) ®) -2 -2 -8 +2
Durable-goods industries, total.. -7 -2 ® ®) -2 -5 —14 +1
Nondurable-goods  industries,
total. el ~1 +4 +4 @ ® ® -8 +6

B. SUMMARY OF TIMING (16 INDUSTRY SERIES) ¢

At business cycle At business cycle

peaks troughs
Number | Percent | Number | Percent
Leads, more than 3months. - . 12 |oeeaeees 8 30
Rough coincidences._._.__ 11 |- 15 56
Leads, 3 monthsor less...._.___ (8)]- (11) (41)
Coincidences (2)]- 0) )]
Lags, 3 months or less.... ... (D]- “) (15)
Lags, more than 3months____ .. ______ ... [ 5 DR 4 15
C. SUMMARY OF CONFORMITY ¢
16 industry series 7 durable-goods 9 nondurable-goods
industries industries
All turns All turns All turns
All turns except All turns except All turns except
Korean Korean Korean
Comparisons with reference
turns:
Number of comparisons... 96 64 42 28 54 36
Matching investment
27 o ¢ SR 83 55 40 28 43 27
Percentage of matching
................... 86 86 95 100 80 75
Comparisons with output
N umber of comparisons. ._ 75 53 38 28 37 25
Matchmg investment
................... 85 49 38 28 27 21
Peroentage of matching
[ 751 ¢ X T 87 92 100 100 3 84

1 Inventory series have been deflated to 1956; 1957-58 turns based on undeflated data.
2 Sales turn occurs but no well defined corresponding inventory investment turn.

$ No sales turn occurs,

4 No sales or inventory turn occurs.

5 Inventory turn ocecurs, but no sales turn.

5 Analysis includes only deflated 1948-56 data.

Source: Based on material from Department of Commeree.
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CHART 4

INVENTORY INVESTMENT: ToTAL MANUFACTURING, DURABLE- AND NONDURABLE-
Goops INDUSTRIES, 1945-61

Billions of doltars

2 a industries

o
™
1 \WA
,’, \/\B

ds industries

G | ] | ] 1 ] [ i i i 3
1945 46 '47 48 50 51 B2 5 54 55 56 5T '58 59 '60 61
Shaded areas represent business contractions; unshaded areas, expansions.

Dots identify peaks and troughs of deflated cycles; circles, of undeflated cycles.

Source: Department of Commerce. Data deflated by the author.
CycricaL Sensimivity oF DurasLe Goobs

Conformity measures point clearly to the greater cyclical sensitivity
of durables. Turns in the durable-goods inventory series (table 8)
could be matched with reference turns (except Korean) in 100 percent
of comparisons; among the nondurables, only 72 percent. Similar
figures for inventory investment (table 9) were 100 percent for durables
and 75 percent for nondurables.

Amplitudes of fluctuations in inventory investment may be com-
pared for durables and nondurables by means of a simple tabulation
of the change from peak to trough and from trough to peak in invest-
ment cycles. Since total stocks of durable-goods industries on the
average are not greatly in excess of nondurable (about 1.2 times as
large) the results may be compared directlv. The following tabula-
tion (in billions of 1954 dollars at annual rates) shows that the change
in level of inventory investment was far greater for durables than for
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nondurables in all but one of the postwar phases for which deflated
data were available.

Durables Nondurables

P-T T149toIll 49.._______ —2.8 II 48to X1 49 . _._.. —-2.9
T-P III 49 to III B61______._._ +10.3 II 49to II 51. . ... +4.3
P-T III 61to II 52___._.___ —9.5 II 51toIXX 54 .- —4. 4
T-P 11 52to II 853______... +3.9 III 64to III 56________._.___. +2.6
P-T II 53to II 54 ________ —6.7 III 56to Il 58 ... —2.9
T-P II154to I56___.__... +7.9 II 58to IV 59 ___ oo .. +2.6
P-T 1I566to II 58 _______. —7.3

T-P II 58to I 60..___.___._ —10. 4

This was not the result of one or two dominating series, but a
highly representative performance. During the 1949 recession six of
the seven durables inventory series showed declines of 10 percent or
more from their peaks, whereas only five of the nine nondurables
declined by this amount. During the 1953-54 recession five of the
seven durables series declined 10 percent or more, but only one of
the nondurables did so.*

Another characteristic of durables inventory movements is that the
series move together; this makes for little muting of the impact
through dissimilar and counteracting changes. This characteristic
is clearly in evidence when diffusion indexes of percentage of series
increasing were constructed for the durables and nondurables series.
Among the durables the tendency for stocks to move together was
indicated by very high scores (indicating that most series were rising)
or very low scores (indicating that few series were rising), whereas
among the nondurables the tendency for stocks to move in different
directions was indicated by scores close to 50 percent. During the
period extending from second quarter 1948 to second quarter 1955,
scores were above 80 percent or below 20 percent more than half of
the time for the durables and less than a sixth of the time for the
nondurables.

There appear to be two types of causation for these well-established
cyclical tendencies among the durables. 1n the first, the cyclical
behavior appears to derive from greater fluctuations and more closely
coordinated changes in activity among the several durables industries.
In the second, the explanation lies in the composition of stocks; i.e.,
the inventories held at different stages of fabrication are of the types
which are more responsive to cyclical forces.

The first point is readily established by applying the same test to
output series that was used to show amplitude of movements in inven-
tories. During the 1949 contraction, all seven durables output series
declined by more than 10 percent of their cycle bases, whereas only
three of the nine nondurables series declined by such amounts. Dur-
ing the 1953-54 recession, six of the seven durable output series de-
clined by more than 10 percent, but only four of the nine nondurables
declined by as much as this amount. In addition, diffusion indexes for
output of durables showed a greater swing than nondurables during
these two periods, indicating a closer intercorrelation in the move-
ments of durables.

The second type of causation will become apparent as the behavior
of stocks at each stage of fabrication is analyzed, but the general argu-
ment may be stated here. Durables inventories are composed in a

B¢ The declines were measured as percentages of the average level of stocks during each cycle.
# G. H. Moore, Business Cycle Indicators, Princeton for NBER, 1961, vol. I, pp. 283-284.
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larger degree than nondurables of the types of stocks which move
sensitively when manufacturing activity increases or decreases. Pro-
curement of durable purchased stocks is largely demand oriented; it is
not limited by supply conditions, as may be the case with certain non-
durable agricultural raw materials. Durable goods-in-process stocks
are held between stages (rather than within stages) to & much greater
extent. It is these between-stage stocks which may be varied to the
greatest extent with changes in demand conditions (chapter 6).
Finally, durable goods are typically manufactured to order rather
than to stock; this tends to cause finished stocks to respond more
sensitively to cyclical forces.

By making use of Abramovitz’ data, it is possible to determine the
relative size of durable-goods manufacturers’ stocks before the war
and to learn whether they displayed as high a degree of responsiveness
in that period. Table 10 shows the average proportion of total stocks
made up by durables for each cycle from 1919 to 1958. In addition,
it shows the proportion of the change in manufacturers’ inventory in-
vestment in each phase which was caused by changes in durables in-
vestment. It can be concluded that durables stocks have constituted
a larger share of total stocks in recent years, and have contributed in
a greater measure to economic instability. The characteristic of hich
cyclical responsiveness, however, was well established in the earlier
period.

ComPoSITION OF MANUFACTURERS’ STOCKS

We have seen that total manufacturers’ stocks are smaller relative
to output than they were before the war. Census data and Depart-
ment of Commerce statistics indicate, in addition, that their compo-
sition has been significantly altered. Abramovitz estimated the pre-
war composition of stocks as 40 percent purchased materials, 20 per-
cent goods in process, and 40 percent finished goods. The Annual
Survey of Manufactures shows the 1952-53 proportion to be approxi-
mately 38 percent purchased materials, 29 percent goods in process,
and 33 percent finished goods.

The proportions differ considerably for the durables and the non-
durables groups. In the period 1952-54 the composition of durable
and nondurable manufacturers’ stocks was approximately: ¢

Purchased Goods in Finished

materials process goods
Durables_ 30 40 30
Nondurables 4 14 42
Total 36 28 36

The major difference in composition of durables and nondurables is,
of course, the large stock of goods in process held by the durables
group. These in-process inventories account for the large stocks-to-
sales ratios of the durables group (approximately 2.1 to 1 compared
t0 1.6 to 1 for nondurables). The stocks-to-sales ratios for purchased
mﬁon of total stocks given here was obtained from Department of Commerce data and is
slightly different from that in the Annual Survey of Manufactures. 'The difference is due principally to

the fact that the former are reported on a firm basis and include some Anished stocks held by company
distributing organizations, whereas census data are reported by individual manufacturing plants,
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materials and for finished goods do not differ significantly between
the durables and nondurables groups.’

The change in composition of manufacturers’ stocks from prewar to
postwar appears to be explained largely by the shift toward durables.
Using the prewar ratios of nondurables to durables inventories (table
10) which is about 2 to 1, the prewar composition (if composition
within durables and nondurables had been the same as postwar) would
be 39 percent purchased materials, 23 percent goods in process, and
37 percent finished goods. These percentages are quite close to the
actual prewar figures (40-20-20) as estimated by Abramovitz.

The significance of the behavior of stocks at each stage of fabrication
is determined by the size of each category and by the amplitude and
cyclical pattern of its movement. Judged on the basis of size it is
clear that each category may be considered to be of substantial im-
portance. Analysis of cyclical conformity, timing, and amplitude
will be presented in the chapters which follow.

TaBLE 10.—Analysis of percenlage of change in total manufacturers’ inventory
investment accounted for by inventory investment of durables manufacturers, 1919-61

Percentage of change in manu-

Durables facturers’ inventory invest-
inventory as ment accounted for by dura-
Cycle percentage of bles inventory investment 1
totalinventory
(cycleaverage)
Expansion Contraction
Prewar:
1918-20-21 38 76 46
1021-23-24 37 83 40
1924-26-27 43 ® @
1027-29-32 36 28 52
1932-37-38 35 39 40
Postwar:
1946-48-49 52 3) 50 568)
1049-53-54 54 97 (84) 92 (82)
1954-57~58. 54 95 (93) 112 (88)
1958-60-61 @ % (74) @

$Figures in parentheses are based on quarterly data.

’Duralbles inventory investment out of phase with total manufacturers’ inventory investment and refer-
ence cycle,

# Not available.

Source: Prewar figures computed from deflated data in Abramovitz, “Inventories and Business Oycles,”
pD. 564-565. Postwar figures are in 1954 dollars; data from Department of Commerce,

1 The changed composition of goods in process is treated in detail in chapter 6.



CHAPTER 4

PURCHASED-MATERIALS INVENTORIES AND INVENTORY
INVESTMENT

Abramovitz began his investigation of purchased-materials be-
havior by adopting a preliminary hypothesis that “stocks of raw
materials generally grow and decline with manufacturing activity.” !

Although he recognized that movements in prices may play a role,
this hypothesis provided the principal basis for his inquiry. Pur-
chased materials were seen to move n response to changing levels of
output, but with delays occasioned principally by lack of inmediate
availability of the materials in question. The analysis based upon
this hypothesis consisted principally of estimating the length of the
average period of delay in securing materials. This estimate was
based on a special study made during the preparation of the 1929
Census of Manufacturers, which classified materials used by manu-
facturers according to their origins.? On the basis of this study
Abramovitz concluded that “most raw materials stocks held by
manufacturers are likely to vary positively with a short lag” and
that total manufacturers’ stocks of purchased materials might be
expected to conform closely to business cycles, ‘“lagging 3 months or
somewhat more at turning points.” > Moreover, movements in
purchased-materials inventory investment were expected to be a
lagged reflection of movements in the rate of change in output.
Evidence at hand did not permit him to estimate how long the lag
might be. He simply noted that “a lag of investment in raw ma-
terials behind the rate of change in output of even 6 months would
still leave this class of investment leading business cycle turns by
several months. This, of course, is presumably subject to consider-
able irregularity, especially near business peaks, corresponding to the
irregularity in the timing of turns in the rate of change in output.” *
In an analysis of the behavior of 10 raw-materials inventory series,
however, he found support for the tentative conclusions reached in
his estimate of typical timing based on availability of inaterials.’

No study such as that used by Abramovitz is available for the
postwar period, and there is no basis for an accurate comparison of

! Abramovitz, “Inventories and Business Cycles With Special Reference to Manufacturers Inventories,"
New York, NBER 1950, p. 178. His definition of raw materials as ‘‘goods purchased by manufacturers
but not yet manipulated by their owners,” is used in this study as a description of “‘purchased materials.”
It should be noted that purchased materials defined in this way include not only raw or semiprocessed
materials, but also fully fabricated component parts, such as carburetors purchased by automobile mann-
facturers or small motors purchased by the producers of electric fans.

? Abramovitz divided these stocks into three groups according to source. The first group included
commodities purchased from manufacturers or mines in this country. The stocks which were presumed
to be available from suppliers on relatively short notice accounted for approximately two-thirds of all
purchased materials used by manufacturers in 1929. A second group, comprising about 10 percent of the
raw materials purchased by manufacturers, was composed of imports. These stocks are not easily ad-
justed to changes in requirements. The third group, accounting for approximately a quarter of manufac-
turers’ raw materials, included produets (principally agricultural) whose availability is subject to short-
term movements that are independent of current demand. Abramovitz noted that materials in either
of these last two classes might actually be quickly available if they were storable and typically held in
lax;gIeb q&xantigieas by middlemen (e.g., cotton stored by cotton merchants). Ibid., pp. 184-187, 314,

id., p. 317,

4 Ibid., p. 467.
5 Ibid., pp. 192-239.

27
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postwar and interwar composition of stocks. Fortunately, however,
there is recent direct evidence relating to the availability of purchased
materials. The National Association of Purchasing Agents has pub-
lished monthly, since April 1955, statistics on purchasing leadtimes as
reported by their members. Each respondent reports monthly the
basis of its purchasing policy for principal purchased materials within
one of the following categories: Hand-to-mouth buying, 30-day
requirements, 60-day requirements, 90-day requirements, 120-day
requirements, or more.

These NAPA statistics indicate that, in the main, purchased
materials are readily available, but to a greater or lesser degree
depending on the stage of the business cycle. This is apparent in
the following data which show the percentage of purchasing agents
reporting leadtimes of 60 days-or less for production (purchased)
materials in business cycle peak and trough months (see also chart
16):

Percent
Peak, July 1057 1 s 75
Trough, April 1958 e ccccccceceees 91
Peak, May 1960. e ecacecan- 79

1 June data were used because no July data were published.

Clearly, Abramovitz’ assumption that most purchased materials
are available within a relatively short span of time is valid for the
postwar period. But has this condition led to the type of inventory
and investment behavior which he concluded would be the logical
outcome of such ready availability? In the sections that follow we
shall examine the behavior of purchased-materials inventory and
inventory investment, note certamn characteristics not envisioned by
Abramovitz and inquire into the reasons for the observed behavior.

BrHAVIOR OF INVENTORIES

TIMING AND CONFORMITY OF INVENTORIES: COMPARISONS WITH
SALES TURNS

The timing of purchased materials to sales turns, as shown in table
11, varies widely from turn to turn in the individual industry series
and among the series at each peak and trough. Nevertheless, the
conformity to sales turns is generally high and approximately the
same for durables and nondurables industries (about 80 percent of
sales turns can be matched by inventory turns in each category).
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TaBLE 11.—Timing and conformity of manufacturers’ purchased-materials inven~
tories at sales turns

A, TIMING MEASURES!

Lead (-) or lag (4) in months, in zones associated with
. reference turns
Industry
1948 1949 19563 1954 1957 1958
peak trough peak trough peak trough
Total manufacturing, -1 +4 +1 +6 +10 +6
Durable-goods industries, total.._____.._. -17 +4 +1 +8 +2 +4
Nondurable-goods industries, total. ._.... +4 +5 ® ® +7 +11
Primary metals —-6 -+7 -1 s o Lt I D IR
Machinery (including electrical) ... -17 +3 +1 b ot ) P I
Transportation equipment (including
motor vehieles) . ... ... ...l —-24 +1 +1 [ 0 2 [ S
Stone, clay, and glass. - _.cc.oo ... -2 42 ® +13
Food and beverages. —14 +6 (O] [ o (R IO
Paper. +2 +13 [} (O]
Chemical. +6 +9 [Q] +15
Petroleum and coal -13 +13 @) F12 [l
Rubber. +7 +7 [} b 7 R I

B. SUMMARY OF TIMING (9 INDUSTRY SERIES)!

At sales At sales
peaks troughs
Leads, more than 3 months. 5 0
Rough coincidences. . 6 3
Leads, 3 months or less (2) 0)
Coincidences. . - 51) 0)
Lags, 3 months or less. - 3) (3)
Lags, more than 3 months..... - 2 13
C. SUMMARY OF CONFORMITY
9 industry series 4 durable-goods | Snondurable-goods
industries industries
All turns I All turns I All turns
All turns} except |All turns| except |All turns| except
Korean Korean Korean
Number of comparisons.__......_._____... 44 34 20 16 22 18
Matching inventory turns... - 33 20 16 15 17 15
Percentage of matching turns 75 88 80 94 77 83

1 Inventory series have been deflated to 1956. 1957-58 turns based on undeflated data. Timing of
inventory turns for “Korean” cycle is not shown since there were only 3 inventory turns that could be
matched with sales turns related to this episode. See table 12 for timing comparisons of inventory turns
with “Korean’ reference turns.

? No sales or inventory turns occurred. Most recent inventory turn to occur was peak in M ay 1952
associated with Korean war cycle.

3 Inventory turn occurs, but no sales turn.

4 Sales turn occurs but no inventory turn; preceding inventory peak was related to Korean war cycle.
Inventory peaks occurred in series as follows: Nondurable-goods industries, November 1951; stone, clay,
glass, March 1952; food and beverages, May 1951; chemical, June 1952; petroleum and coal, June 1952.

Source: Based on material from Department of Commerce.

In spite of diversity, there is a well-established characteristic in the
timing of both the comprehensive and industry purchased-materials
series during the 1948-54 period: turns in these series occur earlier
relative to sales at peaks than they do at succeeding troughs. This is
true for 24 of the 26 turns in the industry series that could be matched
with a specific sales cycle, and for all turns in the deflated compre-
hensive series.
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In addition, turns frequently lead at peaks, on some occasions by
very substantial intervals. Lags at troughs are sometimes quite long,
well over a year for certain of the industry series. Abramovitz made
no provision for the occurrence [of substantial leads in stocks relative
to sales or output or for substantial lags at troughs. Purchased-
materials stocks were presumed to be so clearly associated with output
that only lags due to delays in procurement could occur.

Nevertheless, these timing characteristics find support in certain
of his prewar data. The timing for three purchased materials which
he believed behaved typically is as follows:®

At peaks in activity At troughs In activity
Number of— Aver- Number of— Aver-
age age
lead lead
Coin- (—)or Coin- (=) or
Leads ci- Lags |lag(+)| Leads ci- Lags |lag (+)
dences in dences in
months months
Raw cotton at mills_ _.........._... 3 0 5| +1.5 0 1 6 +5.1
Rawsilk at mills_______________.____ 1 0 3| +0.5 1 0 2 +1.0
Raw cattle hides at tanners....__..... 2 1 2| +1.2 1 0 3 -+6.2
3 commodities. . ooooeemeo 6 1 10 foceeooos 2 1 11 |oeeoaes

When timing comparisons are made at the 1957 peak and the 1958
trough the results are more ambiguous. The durables and nondurables
series show shorter lags at peaks than at troughs, but the total manu-
facturing series shows a 10-month lag at the peak in the sales series
and a 6-month lag at its subsequent trough. This paradoxical
difference in the timing patterns of the aggregate and its two com-
ponents is due, not to differences in the timing of durables and non-
durables sales turns (which are virtually coincident), but to the fact
that the two component inventory series do not decline significantly
for a number of months following their peaks; in November 1957 they
actually show simultaneous increases sufficient to cause the aggregate
to register a peak in that month.

It 1s difficult to draw conclusions regarding this recent episode.
The fact that the data have not been deflated and that prices did
rise slightly at this time makes it not unlikely that appropriate
deflation would have caused the series to show earlier turns at peaks.
A second source of difficulty is the unusual behavior of manufacturing
activity during this cycle. Output and sales reached peaks approxi-
mately half a year prior to the peak in general business activity, but
showed no sharp decline until the business cycle turn. Under such
conditions there was not, perhaps, the usual incentive to reduce stocks.

Nevertheless, on the basis of all the evidence, it seems justifiable to
regard as significant the tendency for purchased materials to turn
earlier at sales peaks than at troughs. Moreover, it is apparent that
purchased materials may turn coincidentally with sales turns or even
earlier and that lags at troughs may be of considerable duration.

¢ As indicated above, Abramovitz worked with a limited sample of 10 commodity serfes in investigating
the behavior of purchased-materials stocks. Of these 10 series, only 8 were available in monthly or quarterly
form; only the 3 shown appeared “to be supplied to manufacturers under conditions that afford the degree of
responsiveness of supply to changes in demand that characterizes most raw materials purchased by manu-
facturers * * *,” ibid., pp. 190. 393.
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The 1957-58 experience does not invalidate these findings; it merely
indicates that purchased materials inventory turns may lag at sales
peaks as well as at troughs.

TIMING AND CONFORMITY OF INVENTORIES: COMPARISONS WITH
REFERENCE TURNS

Timing and conformity of pucchased-materials turns to business
cycle turns (table 12 and chart 5) reveal tendencies similar to those
pointed out above. Purchased-materials series typically turn earlier
at business cycle peaks than at troughs. Among the industry series
this eaclier timing is manifested in leads or roughly coincident timing
at peaks, and in lags at troughs. Thirteen peaks could be matched
with business cycle reference peaks. Five of these turns led by more
than 3 months, seven were roughly coincident, and only one lagged
more than 3 months. (Rubber products lagged behind the reference
peak of 1948 by 8 months.) Some of the leads were quite long, as
much as 18 months. Eighteen troughs could be matched with business
cycle troughs, of which 16 lagged more than 3 months and 2 were
roughly coincident. Lags ranged from 3 to 16 months.

Using business cycle turns as a basis for comparison, the conformity
rating of the durables is higher than that of nondurables. Purchased-
materials stocks of durables show & somewhat higher conformity to
sales turns associated with business cycle tucns than the nondurable.
In addition, the durable sales turns, themselves, conform better to
business cycles; i.e., there are fewer ‘‘skipped”’ phases. The net
result is that the durables purchased materials show a slightly higher
conformity to business cycles, the four durables series matching busi-
ness cycle turns in 15 of 16 possible comparisons, whereas nondurables
matched in only 16 of 20.

76626—61—pt. I—4
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TABLE 12.—Timing and conformity of manufacturers’ purchased-materials inven-
tories at reference turns

A. TIMING MEASURES1!

Lead (—) or lag (+) in months

Business cycle | Korean cycle Business cycles
Industry
Peak |Trough| Peak |Trough| Peak |Trough| Peak |Trough
Novem-| Octo- | Febru-{ June { July |August| July | April
ber1948 |ber1949 |ary1951 | 1952 1953 1954 1957 1958
-3 +6 Ex +4 +1 +8 +4 +5
—-16 +4 —+13 +2 +1 +10 -4 +4
-1 +8 +9 3 ® +-7 +1 +10
-5 +7 ) ® -1 b 0 [V TR I,
—16 +5 +14 +3 0 L o (SRR PURR
ing motor vehicles)......_._.. —-18 +3 49 -+1 +1
Stone, clay, and glass. -3 +4 ~+11 ) O]
Foodand beverages__.........._____. -~16 +9 +3 ® ®
Paper...._.. 0 +10 +15 ® 5’)
Chemical +1 -+6 +16 ® 2)
Petroleumandeoal...._.._..________ -17 +16 +16 ) ®
Rubber. +8 -+10 ® 0]

B. SUMMARY OF TIMING (9 INDUSTRY SERIES)

At business | At business
cycle peaks |cycle troughs

Leads, more than 3 months 5 0
Rough coincidences........_ 7 2
Leads, 3months or less.____. (2) (0)
Colncidences...__.. (3) (0)
Lags, 3months or less. . ) (2)
Lags, more than 3 months 1 18
C. SUMMARY OF CONFORMITY
9 industry series 4 durable-goods 5 nondurable-
industries goods industries
All turns All turns All turns
Al turns| except |Allturns| except [Allturns| except
Korean Korean Korean
Number of comparisons. . ..o oocooou.... 54 36 24 16 30 20
Matching inventory investment turns._.... 40 31 20 15 20 16
Percentage of matching turns__.____.._.___ 74 86 83 94 67 80

! Inventory series have been deflated to 1956. 1957-58 turns based on undeflated data.

2 No matching inventory turn.

8ource: Based on materialfrom Department of Commerce,
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CHART 5

PurRCHASED-MATERIALS INVENTORIES AND SaLEs: ToralL MANUFACTURING,
DUuRABLE- AND NONDURABLE-GooODs INDUSTRIES, 1946-58
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Shaded areas represent business contractions; unshaded areas, expansions.

-
Dots identify peaks and troughs of deflated inventory cycles; circles, of undeflated cycles. All sales
data are undeflated.

Source: Department of Commerce. Data deflated by the author.

When measured against XKorean reference dates, turns in the come
prehensive as well as the industry series show very long lags at peaks,
quite in contrast to the leading tendency demonstrated at business
cycle peaks. It should be noted that the Korean cycle was unique in
that manufacturers reported exceptionally high levels of order back-
logs at the beginning of 1951 and that there was a marked difference
in the behavior of durables and nondurables. These matters will be
discussed in a subsequent section.
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Beuavior oF INVENTORY INVESTMENT

The total manufacturers’ purchased-materials investment series
shows four cyclical movements from 1945 to 1954, two occurring in
the course of each business cycle. (See Chart 6.) In each pair of
investment cycles the first is the major movement. The second in-
volves a relatively small increase prior to the sharp declines in both
inventory investment and inventories proper which conform closely
to the two business cycle recessions.

Differences between the behavior of durables and nondurables oc-
curred during these two secondary movements. For the durables
series, there was no significant resurgence of inventory investment
immediately following the major movement which reached its peak
in the third quarter of 1946, but there was a well-developed upswing
(reaching its peak in the second quarter of 1953) following the major
investment movement of 1949-50. On the other hand, the non-
durables showed a much stronger investment cycle following the
initial major postwar cycle, but no cyclical movement following the
period of intensive inventory accumulation which reached its maxi-
mum level in the final quarter of 1950.

TIMING AND CONFORMITY OF INVESTMENT: COMPARISONS WITH SALES
TURNS

The timing and conformity analysis presented in table 13 for the
comprehensive and industry series not only substantiates the preced-
ing observations but also provides detall on the essential timing
characteristics and relative cyclical sensitivity of the durables and
nondurables series.

Among the durables, two of the four industry series (machinery
and transportation equipment) showed inventory investment ex-
pansion movements in 1948, which were merely declines in the rates
of disinvestment, but all showed investment expansions conforming
to the final stage of sales expansions that culminated in 1953. Among
the nondurables the tendency was clearly different: all industry series
showed inventory investment cycles in 1948, but none (except the
rubber-goods series) conformed to sales movements in the latter half
of the succeeding expansion.

TABLE 13.—Timing and conformity of manufacturers’ purchased-materials inventory
investment to sales turns

A. TIMING MEASURES!

Lead (~) or lag (-+) in months, in zones associated with reference
turns~Korean war

Industry
1948 1949 1951 1952 1953 1954 1957 1958
peak |trough | peak |trough| peak |trough| peak |trough
Total manufacturing. __......_.__._. —4 -7 (O] Q) —2 —11 —17 +2
Durable-goods industries, total______ -7 -5 ) *) —2 ~2 -17 41
Nondurable-goods industries, total. . -1 —14 @ ® ® ® -4 +5
Primary metals.._....._....________. —6 -5 +8 -+4-2 -2 {12 1R E,
Machinery (including electrical)... .. -7 -7 ® @ -7
Transportation equipment (includ-
ing motor vehicles) ..__....________ -9 -7 O] ® -2
Stone, clay, and glass. -6 —4 0 -+11 4
Food and beverages. _ —4 +4| @ ® ®
Paper... - +4 +3 +5 [O]
Chemical......____... +2 +7 +35 ) Q]
Petroleum and coal.....__.._._...__. -1 —2 [Q] () Q]
Rubber. +1 +10 (O] @ -2

See footnotes at end of table, p. 35.
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TaBLE 13.—Timing and conformity of manufacturers’ purchased-materials tnventory

investment to sales turns—Continued
B. SUMMARY OF TIMING AND CONFORMITY

¢ industry series 4 durable-goods | 5 nondurable-goods
industries industries
Timing and conformity comparisons

All turns All turns All turns

Allturns| except |[Allturns| except | Allturns| except

Korean Korean Korean

Number of comparisons_.._.__________.____ 42 34 20 16 18
Matching inventory investment turns. ... 37 30 20 16 14
Percentage of matching turns._.__________ 88 88 100 100 78
Leads, more than 3 months._ 13 11 2

Rough coincidences 10 3 7
Leads, 3monthsorless.. ... ... _{ _________ (6) (2) 1)
Coincidences. .. 52) (1) [¢)]
Lags, 3 months or less. 2) (0) 2

Lags, more than3 months. .....__.._..._. 7 2 5

1 Inventory investment series have been deflated to 1956; 1957-58 turns based on undeflated data.
2 Inventory investment turn ozcurs, but there is no sales turn.

3 No turn occurs in elther sales or inventory investment.

4 Peak was submerged—a decline in disinvestment.

¥ Sales turn occurs but no matching inventory investment turn.

Source: Based on material from Department of Commerce.

CHART 6

PurcHASED-MATERIALS INVENTORY INVESTMENT, NEW ORDERS AND CHANGE

IN INDEX oF INDUSTRIAL PRODUCTION, 1946-58
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CrART 6—Continued

B. ODurable-goods Industries
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CrART 6—Continued

C. Nondurable-goods Industries

‘BiIEI,ions of dollars Billions of dollars

° Investment
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Change in average monthly index of
industrial production (1947-49=100)
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Shaded areas represent business contractions; unshaded areas, expansions.
Dots identify peaks and troughs of deflated investment cycles; circles, of undefiated cycles. All new
orders data are undeflated.

Source: Investment and new orders data from Department of Commerce. Data deflated by the author.
Industrial production series from Federal Reserve Board.

In general, conformity was higher among the durables: All 20 sales
turns were matched by stock turns, whereas among the nondurables
only 17 of the 22 sales turns could be matched. Moreover, the
tendency to lead was much better established for durables than for
nondurables. Only 2 of the 16 turns in the durables series which
occurred at major sales turns (turns associated with business cycle
turns) show a lag, whereas among the nondurables a lag appears in
7 of the 14 turns.

TIMING AND CONFORMITY OF INVESTMENT: COMPARISONS WITH
REFERENCE TURNS

Comparison of inventory investment movements to business cycle
turns provides additional evidence that this investment is sensitive
to business cycle influences and, further, that the durables group is
significantly more sensitive to these forces than the nondurables.
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Turns in purchased-materials inventory proper could be matched
with reference turns (including the Korean subcycle reference turns)
in 40 of 54 possible comparisons (table 12). Table 14 shows that
inventory investment turns could be matched in 44 of the 54
comparisons.

The durables show a perfect conformity score (inventory invest-
ment turns could be matched in each of the 24 comparisons). The
nondurables could be matched in only 20 of 30 possible comparisons.
Further, as was true in the comparisons with sales turns, the durables
inventory investment showed a stronger tendency to lead: 15 of the
16 durables investment turns matched with business cycle reference

. turns led or turned roughly, coincidently, 10 of the 14 nondurables
investment turns matched in the same way showed similar timing,

TaBLE 14— Timing and conformity of manufacturers’ purchased-materials inventory
wnvestment at reference turns

A. TIMING MEASURES!?

Lead (—) or lag (+) in months

Business cycle Korean cycle Business cycles
Industry
Peak | Trough| Peak | Trough!| Peak | Trough| Peak | Trough
Novem- | October| Febru- | June July | August| July April
ber 1948 1949 [ary 1951 1952 1953 1954 1957 1958

Total manufacturing. _.__.__ —6 -5 -3 +2 -2 -9 —23 41
Durable-goods industries,

total oo —6 -5 -3 ~1 -2 0 —-23 +1
Nondurable-goods indus-

tries, total ... —6 —11 -3 @) @ —6 -2 +4
Primary metals. ......._.._. ® -5 —6 +2 —2 (1 P
Machinery (including elec-

trical) .o 1—6 -5 -3 -1 —8
Transportation equipment

(including motor vehicles) 0 -5 +3 ~1 —2
Stone, clay, and glass . —6 -2 +3 +5 4
Food and beverages - -8 +7 -3 —10 *) @®
Paper..._. - -2 +1 +6 +5 (O] @
Chemical... . -3 +4 +6 ) 2)
Petroleum and coal - 0 +1 +15 [Q] @ +12
P 23110) 7] R -3 +13 ® ® -2

B. SUMMARY OF TIMING AND CONFORMITY

9 industry series 4 durable-goods | 5 nondurable-goods
industries industries
Timing and conformity comparisons

All turns All turns All turns

All turns| except |Allturns| except | All turns| except

Korean Korean Korean

Number of comparisons...._._. RN 54 36 24 16 30 20
Matching inventory tumns..._ - 44 30 24 16 20 14
Percentage of matching turns 88 83 1060 100 67 70
Leads more than 3 months ) ) I [ B P, 2
Rough coincidences: 14 6 8
Leads, 3 months orless. . .ccoocoooooofecomcaaaas [€:3] PO (3] (U 5)
Coincidences._- - (4) (3) 1)
Lags, 3monthsorless. ... .o oo fooooaooo. (7)) (1)) P 2)
Lags, morethan3months___________ . _ . |oececeooely B oo ) U SO, 4

1 Inventory series have been deflated to 1956, 1957-58 turns based on undeflated data.

? No matching inventory investment turn.

3 This turn cannot be marked because data begin in early 1948. The data show, however, that there was
a well-defined peak at least 6 months prior to reference peak.

4 Peak was “submerged”—a decline in disinvestment.

Source: Based on material from Department of Commerce.
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CYCLICAL AMPLITUDE OF INVENTORY INVESTMENT

In addition to their higher conformity to business cycles, the
durables series also move with greater amplitude than the nondurables.
This characteristic is clearly shown for inventory investment in table
15. When measured in relative terms, amplitude of total change
(peak to trough or trough to peak) is found to be larger for durables
in every phase. Relative changes computed on a per-month basis
alter the results in only one phase: the abrupt contraction in non-
durables from the second to the fourth quarters’of 1948 is larger than
for durables.

Purchased-materials stocks in durables industries are somewhat
smaller than in nondurables, averaging around 40 percent of total '
purchased materials for the period as a whole, and this serves to reduce
somewhat the cyclical impact of the sensitive durables inventory
investment movements. When the magnitude of change in durables
and nondurables inventory investment is measured in dollars rather
than relative to inventory levels (table 15), the latter half of 1948 is
once again the only phase in which the contraction in nondurables
inventory investment is found to be larger than in durables.

TaBLE 15.—Amplitude of change in purchased-materials tnventory investment cycles,
by phase, 1948-68

Peak- | Trough-| Peak- | Trough-| Peak- | Trough-| Peak-
Industry trough peak trough peak trough peak trough
(1948-49) | (1949-50) | (1950-52) | (1952-53) | (1953-54) | (1953-55) { (1955-58)

Total change (relative) 1

Total manufacturing. - —7.15| +10.28 —7.82 +2.43 —4.57 +7.44 —-7.20
Durable goods_____ —8.60 +14.94 —12.12 +7.23 —9.69 ] +$12.72 —14.78
Nondurable goods..._ —8.27 +9.28 |oe e 32 -3.93 -+6. 38 —5.00

Change per month (relative) !

Total manufacturing __.._..... —0.60 +0. 57 —0.37 +0.81 -0.38 +0.35 —0.34
Durable goods_..._... -.72 +.83 —-.67 +.60 —.65 -+. 61 —-.70
Nondurable goods —1.38 Bt R T 44 +. 42 —.13

Total change (millions of dollars) 2

Total manufacturing.__________ -843 1 41,220} —1,017 -+336 —627 1 +1,143 —1,136
Durable goods_....... —415 700 —626 +406 —513 +921 —1,089
~—588 H680 [aeencnee|aaeaes 3 —320 507 —415

Nondurable goods

Change per month (millions of doilars) &

Total manufacturing. - —=70 +68 —48 +112 —-52 +54 —54
Durable %oods- -- —-35 +39 -35 +34 —34 +44 —52
Nondurable goods ~08 28 el 2 36 +34 —11

1 Expressed as percentage of the mean level of inventories during the phase. Mean level Is an average of
the beginning and ending inventory levels of the terminal quarters of the phase.

2 To permit comgarlslon with change in durable goods, purchased-materlals investment change in non-
durable goods has been measured from the second quarter of 1953 to the first quarter of 1954.

# All 1048-54 data have heen deflated (1947 dollars). Measures for the two most recent phases are based on
undeflated (book value) data.

Source: Based on Department of Commeree data.
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TIMING AND CONFORMITY OF INVESTMENT:. COMPARISONS WITH RATES
OF CHANGE IN OUTPUT

Abramovitz’ analysis led him to expect that rates of change in
purchased materials would lag behind rates of change in output.
Timing analysis of the postwar data tends to bear out this expecta-
tion. In table 16 all turns in rates of change in output for total
manufactures and for durables manufacturers could be matched by
turns in purchased-materials investment, typically with a lag of
investment behind output. Timing was irregular, however, especially
for the nondurables category. It ranged from coincident to a 12-
month lag for total manufacturers, from a 3-to 9-month lag for durables,
and from a 6-month lead to a 24-month lag for nondurables. The
industry series shows the relationship to be closest where expected,
among the durables (particularly the total machinery series), and
to be poor or nonexistent among the five available nondurable series.
The latter, by the nature of conditions under which materials are
procured, would not be expected to show a close timing relation
between rates of change in output and inventory investment. On
the other hand, some of the lags are much too long to be explained
in terms of delays in procurement and, for some of the series, irregu-
larities in timing would seem to be too great to find a place in the
theory. Also there are leads in the investment turns which are
contradictory to Abramovitz’ hypothesis.

Facrors INrFLUBNCING THE BEHAVIOR OF PurcHASED MATERIALS

Thus far we have seen that Abramovitz’ theory, although it goes
far to explain the general behavior of purchased-materials inventories
and investment, does not provide for the occurrence of certain ob-
served timing relative to turns in sales, the business cycle as a whole,
and rates of change in output.

TaBLE 16.—Timing of purchased-materials invenfory investment to rates of change

n  oulput
Lead (—) or lag (4, in months Percent
of months
Industry in phase,

1049 {1950 | 1951 | 1952 | 1953 | 1955 | 1958 | Average mid-1948
troughs | peaksitroughs { peaks|troughs | peaks|troughs | timing thrglslgh
1958 t

Total manufacturing...._. +3] 43 +12 | +6 o] 43 +3 +4.3 86
Durable-goods industries.. +3[ 6 49| +6 +9 | +3 +3 +5.6 82
Nondurable-goods indus-

7 o (% S, ~61 43 ® ()] +3 | +24 -6 (O] ®
Primary metals..__... - ~6] -6 +3| +6 +6| @ O] +3.0 feemmaee e
Machinery (including

eleetrical)....__._._..... 0] +3 +9 0 0] ® (O] +2.4 el

Transportation equip-
ment (including motor
vehicles).e e e =6 | 48 49| 46 +3l ]| ®

Stone, clay, and glass_____

t Undeflated investment data used for 1956-58. Months in phase computed after adjustment for average
timing.

2 No timing comparisons were possible.

3 Data lacked sufficient comparability for computation.

Source: Inventory investment computations based on material from Department of Commerce deflated
by the author; output computations based on Federal Reserve Board Index of Industrial Production
(Manufacturing). Food and beverages and petroleum and coal industries omitted because no timing
comparisons were possible.
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We may now ask if there are not other significant factors omitted
by Abramovitz. Victor Zarnowitz has established that the durable-
goods industries produce principally to order and that backlogs of
unfilled orders vary in size in the course of the business cycle.” In
addition, the National Association of Purchasing Agents data show
that “lead times” for procurement of materials vary cyclically.
Abramovitz’ contention that inventory objectives are related to
output levels makes no provision for the possible effect that changes
in the size of unfilled order backlogs have upon the willingness of
selling firms to hold purchased materials. Neither does his theory
provide for the impact of altered conditions of availability upon the
desired inventory levels of purchasing firms.

It is reasonable to suppose that both these phenomena are impor-
tant. The necessity of carrying stocks arises principally from the
need to avoid the penalties suffered when interruptions occur in pro-
duction or in the delivery of merchandise by a firm to its customers.
Production stoppages, slowdowns, or the inability to supply merchan-
dise in the required type or amount within a time period considered
convenient and reasonable by the purchaser entail additional pro-
duction costs and result in lost sales. They may also damage cus-
tomer relations thereby reducing the market share of the firm. Con-
sequently, management acts to avoid such risks by carrying stocks in
a quantity adequate to provide sufficient protection against delays in
delivery by suppliers as well as protection against increases in its own
sales requirements. Just what constitutes “‘sufficient’” protection is
a matter for individual managers to decide. There are costs and
risks incident to carrying additional stocks (e.g., costs of storage and
insurance, risk of obsolescence, and adverse price movements) which
must be set against the protection they provide. On the basis of all
these factors, it would be logical to assume that increased backlogs of
unfilled orders (or other assurances of steady or rising future output)
or deteriorating availability of materials add to the desirability of
carrying additional purchased materials stocks and that decreased
backlogs or increased availability reduce the need for stocks.

In the sections which follow these two factors, the level of unfilled
orders and availability of materials, along with a third—price move-
ments—are considered in detail.

UNFILLED ORDER BACKLOGS

Zarnowitz has noted that unfilled orders typically lead at peaks in
activity, but turn roughly coincidently with activity troughs.?

After a major trading movement the large backlog of orders which
will have accumulated can provide the basis for expanding shipments
for some months, even while the backlog is declining. On the other
hand, such a lead is not likely to occur during the latter part of a
recession, since any increase would immediately tend to increase the
level of production and, where inventories of finished stocks are held
or the period of production is short, the level of shipments.

It follows that during late expansion, declining backlogs of orders
constitute an invitation to trim any purchased-materials stocks that

7 Vietor Zarnowlitz, ‘‘The Timing of Manufacturers’ Orders During Business Cycles,” in Business Cycle

Indicators, Geoffrey H. Moore, editor, Princeton for NBER, 1961, vol. I, pp. 4286, 451.
8 Ibid., p. 451.
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may have accumulated excessively during the preceding speculative
period. Of course, declining order backlogs seldom signal the oncom-
ing recession as clearly as they may appear in retrospect to have done,
but they serve at least to put the manufacturer on his guard. Once
made, the decision to curtail stocks is implemented with relative ease.
Existing purchase orders may be canceled or, more probably, delivery
postponed. Seen in this light changing levels of unfilled orders appear
as a reasonable explanation of the observed early turns in purchased-
materials stocks at business cycle peaks.

In late recession, however, there will be no comparable influence to
exert pressure for larger stocks. Although new orders may turn up
before the end of the recession phase, there will be little incentive to
press for a higher level of purchased-material stocks until unfilled
orders have begun to accumulate. When the decision to add to
stocks is finally made, there still remains the delay occasioned by
processing the orders and making delivery.

Although these observations may account for the observed lagging
tendency of purchased-materials stock turns at troughs, they do not
explain the duration of some of these lags. This may occur for any,
or all, of the following reasons. (1) Since postwar recessions have
been a year or less in duration the reduction of stocks which were
at excessive levels during expansion may not have been completed.
(2) The manufacturer may be expected to be less aggressive in raising
purchased-materials stock levels in early expansion than he is in
lowering these stocks in early contraction, since he is not under the
same pressure to do so. The beginning of recession is accompanied
by demands to conserve working capital, by a rapid increase in avail-
ability of goods (this point is discussed at length below), and by
expectations of more favorable terms of purchase. In the early
months after the trough, however, the manufacturer has no assurance
that the incipient recovery will not collapse; prices are not as yet
firming appreciably, and materials can still be procured with relatively
little delay. (3) The manufacturer may fail to foresee the extent of
the pickup as he places his purchase order and an undesired liquida-
tion of inventories occurs; for this reason he underestimhtes. There
is no evidence to indicate which of these is most important, but it is
not unreasonable to suppose that all have played a part.

It will be observed in chart 7 that upward movements in pur-
chased-materials inventory investment are substantial only when the
increases in new orders are sufficiently in excess of the increases in
shipments to bring about rapid accumulations of order backlogs, or
when large order backlogs are not significantly reduced by current
shipments at the time that a new surge in orders occurs. This general-
ization sheds light on the great bulge in total purchased-materials
investment which occurred in 1946 and the small amplitude (relative
to the very large increases in new business) of the second investment
cycle which immediately preceded the 1948-49 recession. Similarly,
it is helpful in explaining the huge movement in purchased-materials
investment in 1950 and the relatively small movement which occurred
just prior to the business cycle peak of August 1953. In each of these
cases the major movements occurred under conditions of large and
rising backlogs. The succeeding smaller movements, however, oc-
curred under conditions of declining backlogs even though the upward
movements of new orders were quite siza,b%e.
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CHART 7

MaNUFACTURERS’ UNFILLED ORDERS, RATIOS OF UNFILLED ORDERS TO SALES,

New ORDERS, AND PURCHASED-MATERIALS INVESTMENT, 1946-58
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CuarT 7—Continued

B. Durable-goods Industries
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CrART 7—Continued

C. Nondurable-goods Industries
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In addition, an explanation is provided for the previously observed
differences in the behavior of durables and nondurables purchased-
materials investment preceding the business cycle peaks of 1948 and
1953. It will be recalled that in the former of these two episodes,
durables purchased-materials stocks were declining for months prior
to the peak in shipments, with an inventory cycle evident after mid-
1947 only in the rate at which disinvestment occurred; but non-
durables showed a well-developed second postwar cycle in purchased-
materials investment from third quarter 1947 to fourth quarter 1948.
In 1952-53, the opposite was the case; nondurables declined after
fourth quarter 1950, with only small irregular movements in inventory
investment noted, whereas durables displayed a well-established cycle
from second quarter 1952 to fourth quarter 1953.

The explanation is to be found in the differences in order backlogs
during these two periods (chart 7). In the months immediately
following the war, durables and nondurables experienced sharp in-
creases in orders which were sufficient to carry unfilled orders to record
peacetime heights. Under these conditions manufacturers increased
their stocks of purchased materials sharply. Following this initial
wave of demand there was a second wave (i.e., expansion of new
orders) which occurred in both durables and nondurables (chart 6),
but with quite dissimilar developments. In the nondurables the
resurgence in demand in the last half of 1947 resulted in a sustained
level of unfilled orders at close to record heights through the first
quarter of 1948 (chart 7) and was the occasion for a second invest-
ment cycle in purchased materials.® In the durables, the second
wave of demand which began in late 1947 and continued through
most of 1948, though relatively much more substantial than that in
nondurables, was easily accommodated as manufacturers reconverted
from wartime operation. The result is striking: durables unfilled
orders fell almost continuously from the beginning of 1947 until the
end of the recession, and there was only a submerged second cycle in
the deflated purchased-materials investment series.

Beginning in 1949, both categories experienced upward movements
continuing through the two great surges in buying in the third quarter
of 1950 and first quarter of 1951, prompted by the Korean war; but
after early 1951, movements in the two categories were dissimilar.
When it was discovered that there were not to be important consumer
shortages, the demand for a variety of nondurables declined and a
well-defined recession in the related nondurables industries occurred.
New orders fell sharply until 1951, when sales reached a trough.
The recovery from this recession, which reached a peak in 1953, was
comparable in amplitude of movement to that of 1947-48. The
volume of goods demanded was not sufficient, however, to increase
the level of unfilled orders, and sales which had been sustained pre-
viously by order backlogs gradually declined in spite of the increase
in the volume of new business. Under these conditions deflated
purchased-materials investment declined throughout the latter part
of the business cycle expansion.

In the durables category, defense orders sustained shipments and
output to the degree that no well-marked recession developed, although
there was a sharp downward movement in new orders from first to

¢ It will be noted that a Eeak in unfilled orders was reached in November 1947, but order backlogs fell
very little until after March 1948.
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third quarter 1951. The backlog of unfilled orders rose continuously
until September 1952 and remained at approximately this level until
April 1953. Under these conditions the upsurge in new orders which
lasted until May 1953 brought a concomitant increase in purchased-
materials investment.

The relation between the level of unfilled orders and the vigor of
inventory investment suggests that the capacity level may play a
significant role in inventory investment and in the strength of recovery
movements in the manufacturing sector. During a period charac-
terized by extensive industrial overcapacity it is not to be expected
that there will be a substantial accumulation of unfilled orders.!®
Under such conditions firms would tend to refrain from any substantial
purchased-materials investment. This attitude, if generalized, would
work significantly against the development of a full-fledged recovery.

AVAILABILITY OF MATERIALS

Fortunately, there are data on cyclical variations in availability of
materials used by industrial firms. These data are found in vendor
performance statistics collected by the Purchasing Agents Association
of Chicago, and in quarter-to-quarter changes in total manufacturers’
unfilled orders (Department of Commerce).

The vendor performance series is derived from monthly reports,
submitted by member agents, in which each respondent states whether
vendors’ deliveries are slower, about the same, or faster than in the
preceding month.”! These reports have been consolidated into a diffu-
sion index by combining for each month the percentage of agents
reporting increased delays in delivery with one-half of the percentage
reporting no change. :

The index presumably records the approximate rate of change in
availability of materials. When the value of the index is greater than
50, a rising series indicates that availability of materials is declining.
at an accelerating rate and a declining series indicates continued
deterioration, but at a decreasing rate. Conversely, when the index
value is less than 50, a declining series indicates accelerated improve-
ment in supply conditions, and a rising series, that the rate of improve-
ment is slackening,

The series for manufacturers’ unfilled orders provides essentially the
same type of information. Unfilled orders are the accumulated differ-
ence between new orders received (less cancellations) and shipments.
In a given period, the change in the level of unfilled orders will be the
difference between the volume of received orders and the. volume of
shipments. If orders exceed shipments, unfilled orders will rise, and
the larger backlog of unfilled orders will often make it necessary for the
firm to quote longer delays to its customers. If, on the other hand,
the firm is able to reduce the backlog, it may be able to reduce delays
in delivery.

Accordingly, the rates of change in unfilled orders should provide a
measure of the acceleration of deterioration, or of improvement in

* An upward movement in orders would result in some accumulation of unfilled order backlogs because
there is a necessary period which must elapse in the preduction process. This period prevents the outflow
(shipments) from equaling the inflow (orders) as long as the inflow is rising. The unfilled orders which
thus accumulate, however, are likely to be quite small in comparison to the backlogs which would arise
with similar demand conditions and significant constraints upon increases in output.

1 Thisserles should not be regarded as merely an index of regional supply conditions, for firms in the highly
diversified Chicago industrial area purchase from suppliers located throughout the United States.

76626—61—pt. I—5
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supply conditions, in the same manner as does the vendor performance
series. Such differences between the behavior of the two series as may
appear, should stem from the difference in coverage,' or from the
fact that one is a value series, and thus affected by price changes,
whereas the other is a diffusion index unaffected by price.

It is interesting that these are the same unfilled orders data which
were examined in relation to the inventory objectives of selling firms.
But the logic is apparent: high or rising unfilled order backlogs bring
assurance of a high level of operation to the seller, but to the buyer
they bring delays in delivery and problems of procurement. As a
result, both seller and buyer find justification for high levels of pur-
chased-materials stocks. The converse holds for low or rapidly
falling backlogs.

When the vendor performance and unfilled orders series are com-
pared they are found to move in a similar manner. The troughs asso-
ciated with the three business cycle recessions are coincident on two
occasions and differ by only 3 months on the other. The major peaks
in each of the 1950-51 and 1955 series are 6 months apart on one oc-
casion, and 3 months on the other (chart 8 and table 17).

In addition to these major movements, the vendor performance
series records very clearly two brief upswings, one beginning in 1947,
the other beginning in 1952. These movements are %ess well defined
in the unfilled orders series.

Another basis for comparing the series is the date at which they
fall below the zero line, indicating the beginning of overall improve-
ment in supply conditions, or rise above it, indicating the start of
overall deterioration. The two series show close timing agreement
in the dates at which supply conditions begin to become worse
(chart 8). At two of these comparisons (third quarter 1949 and
third quarter 1958), the turns are coincident; at the remaining one
(late 1954), timing varies by 3 months. In comparisous of points at
which supply conditions improve, the series agree less well. On one
occasion (late 1946-early 1947), timing varies by 6 months; in the
other comparisons, the unfilled orders series lags by 18 mounths
(1951-52) and by 12 months (1955-56). A possible explanation for
these substantial lags is that the total unfilled orders series, in con-
trast to the diffusion index in which each firm has equal weight,
reflects in a larger measure the sluggish movements of order backlogs
related to Government defense contracts (the extended lag following
May 1951) and producers’ durable equipment (the lag in 1956).

12 The vendor performance series is based upon a sample whose coverage cannot be measured precisely,
although it is restricted to the performance of manufacturers who supply industrial concerns. The ed

orders series is well defined as to coverage but provides information on all manufacturers, regardless of
their role a3 suppliers.



TasLE 17.—Timing of vendor performance series to quarterly change in unfilled orders and un, Jilled-orders-to-shipments ratios, all manufacturers,
19

47-68
Trough Peak Trough Peak Trough Peak Trough Peak Trough
Turns in vendor performance .| May 1947_._..] August 1048_..] May 1949__.__ August 1950...| February 1952.[ August 1952__. Ni)g;amber August 1955... February 1958
‘Turns in quarter-to-quarter )
change:
. Total manufacturers un- 0 0 0 +6 -3 -3 0 +3 -3
filled orders.
Unfilled-orders-to-ship- 0 0 0 +6 -3 1] +3 +12 -8
ments ratios.

! Percent of purchasing agents (Chicago area) reporting increased delays in delivery plus one-half of those reporting no change.
Bource: Vendor performance series compiled from statistics collected by Purchasing Agents Association of Chicago; other series based on material from Department of Commerce.
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CHART 8

VENDOR PERFORMANCE AND CHANGE IN UNFILLED ORDERS AND RATIOS OF
UNFILLED ORDERS TO SALES, ALL MANUFACTURERS, 1946-58
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Shaded areas represent business contractions; unshaded areas, expansions.

Dots identify peaks and troughs of specific cycles.

Data are quarterly, For description of vendor performance series, see table 17. Change in unfilled
orders data are end-of-quarter to end-of-quarter. Changes in unfilled orders-to-sales ratios are from mid-
puarter month to midquarter month.

Source: Vendor performance data from Purchasing Agents Association of Chicago; other data from De-
partment of Commerce.

Another method by which the unfilled orders data may be made to
reflect supply conditions is to express them as a ratio to current
shipments. Such a ratio should measure the average delay (in
months), assuming that the current rate of shipments is a reliable
measure of current ability to supply goods.

There are two possible objections to this measure, however. First,
production requires a significant interval. The current rate of
shipments is therefore influenced by previously existing demand
conditions and does not necessarily represent accurately the current
ability of manufacturers to fill orders. Second, these data measure
shipments by manufacturers who produce to stock out of finished
goods as well as by manufacturers who produce to order. Accord-
ingly, the total shipments series may be a faulty standard of current
ability to make shipment on order.

Quarter-to-quarter changes in ratios of unfilled orders to shipments
are presented in chart 8, and appropriate timing measures in table 17.
Timing of this series is substantially the same as that for the rates of
change in unfilled orders except in one comparison, the peak in 1956.
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The turns in the data proper show less close agreement, but there is
no substantial difference except at the most recent turn.

The behavior of these series demonstrates certain cyclical character-
istics which are apparent in each of the three postwar business cycles:

1. Availability of materials reaches its maximum at approximately
the trough of the business cycle and begins to deteriorate with the
beginning of recovery, or very shortly thereafter. In no instance
does either the vendor performance series or the unfilled orders rates-
of-change series rise above the zero line prior to the reference trough.
Supply conditions deteriorate at an accelerating rate during early
expansion and then at a diminishing rate.

2. By mid-expansion, supply conditions begin to improve, although
the high levels of unfilled orders in the three observed expansions attest
to substantial delays. The improvement may proceed at varying
rates, but it is continuous throughout the latter half of the expansion.

3. In the final months of expansion and during early recession,
availability improves at an accelerating rate. The maximum rate of
improvement is attained before the end of the recession.

PRICE MOVEMENTS

Although it is not within the scope of this study to analyze the
behavior of prices, it seems reasonable to suppose that there exists a
more than incidental relationship between cyclical movements in
prices of purchased materials and changes in the rates of their accumu-
lation. During periods of rising demand, tightening supply, and rapid
inventory accumulation, price increases are likely to occur. Under
certain conditions such price rises may, in turn, set off inventory
buying which will give rise to still further pressure upon prices;
under other conditions the interaction with inventory movements
might be expected to be small.

ecent work by Victor Zarnowitz shedsinew light on the conditions
which may cause cyclical price movements. Zarnowitz has advanced
and tested the hypothesis that ‘“in industries in which a high or sub-
stantial share of output is produced to order, price change is a positive
function of the change in the [unfilled order] backlog volume.”
He finds, as set forth in-a recent progress report, that for major
industries which have a relatively high degree of competition, high
coefficients of correlation between price change and backlog change
may be noted. But “in industries with heavily predominant elements
of imperfect competition or oligopoly the association between price
changes and backlog changes, while still positive, is rather weak.”
Zarnowitz concludes that “while the response of prices is thus found
to be in the direction consistent with the hypothesis, its extent is often
small, e.g., the elasticities of price change with respect to backlog
change are mostly low (less than unity for all the major manufacturing
industries examined with the exception of textile-mill products).” ®

These findings suggest two points which are relevant to the present
study: (1) For many industries, especially in the durable goods
sector where inventory investment movements are most volatile,
the influence of price changes on inventory behavior may be of rela-

1240th Annual Report of the National Bureau of Economic Research,!New York, 1960, pp. 40-41.

4 Ibid,
1 Ibid.
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tively little importance; and (2) the relationship between price
movements and changes in unfilled order backlogs is consistent with
and lends support to the hypothesis that the amplitude of movement
in purchased-materials inventory investment is conditioned by the
level and rate of change of unfilled orders.

The conditions of “‘excess demand” which, Zarnowitz finds, accom-
fmn price fluctuations are the same as those which prompt a high
evel of inventory accumulation, because (a) the price changes which
are observed and anticipated by purchasing firms stimulate inventory
accumulation, (b) the delivery problems which accompany such mar-
ket conditions make additional purchased-materials stocks desirable,
and (c¢) inventory accumulation itself influences price movements
(i.e., there is a reciprocal relationship).

INveENTORY OBJECTIVES AND THE PURcHASING ProcEess

In the foregoing section it was shown that the availability of ma-
terials fluctuates cyclically. The next task is to examine series which
provide evidence of the manner in which inventory objectives and
purchasing policy are affected.

MOVEMENTS IN NEW ORDERS AND PURCHASED-MATERIALS
INVESTMENT

There is & strong tendency for purchased-materials investment to
move in a manner similar to new orders. For the comprehensive
data, this is evident at most turns during the entire period. Among
three of the industry series * one (machinery) shows similar move-
ments throughout the period, a second (transportation equipment),
for part of the period, and a third (primary metals) displays a con-
siderable degree of irregularity.

It will be noted (table 18 and chart 6) that the important departures
from good conformity occurred during periods when unusual condi-
tions existed. The inventory investment series for total manufac-
tures, durables, and transportation equipment all show lags of 9 months
behind new orders at the 1952 investment troughs. This appears to
be due principally to the exceptionally large backlog of unfilled orders
among the durables which did not diminish signigca,ntly until after
mid-1952. Under these conditions purchased-materials investment
declined very sluggishly, the contraction finally terminating in a sharp
downward movement of both stocks and investment in the second
quarter of 1952. The abruptness of this decline may be at least par-
tially attributed to the extensive steel strike which occurred at that
time and which reduced the flow of this raw material for almost 2
months.

18 Of the nine industry classifications for which stage of fabrication inventory data are available, it was

possible to procure new orders figures for only three: primary metals, total machinery, and total transporta-
tion equipment.
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TaBLE 18.—Timing of purchased-materials inventory investment to new orders

Lead (-) orlag (4+) l.ur months in zones assoclated with
re

erence turns
Percent of
Korean war months {n
Industry phase

Mid- | Mid-
1948 1949 1951 1952 1953 1954 1948 1
peak |trough | peak |trough| peak |trough th;ggsgh th{ough

Total manufacturing. . ... ___..__ -3 0 -3 +9 +3 0 79 gg

Durable-%oods industries, total__._._ -3 0 -3 +9 +3 0 80
Nondurable-goods industries, total .. +9 -3 -3 0 +6 +3 83 79
Primary metals 2 oo ® -3 —6 +3 0 +6 60 El;
Machinery (including electrical).___. 0 0 -3 [1} -6 +3 87 1
Transportation equipment (includ-

ing motor vehicles) .. _____.______ +6 +3 0 +9 +12 +3 63 ®

1 Inventory investment series are quarterly data. Comgutatlons were based on undeflated inventory
data to permit comparisons with new orders material for which no deflation was possible. As a matter of
caution a comparison was made based on deflated inventory data. The results were approximately the same
as those shown. New orders data are quarterly totals,
3 This series showed 2 extra cycles not found in new orders,
Not available.

Source: Based on material from Department of Commerce,

In addition to this departure from close agreement, the transporta-
tion-equipment investment series also shows a 12-month lag behind
new orders at its last (second quarter 1953) peak. Here again the
explanation would appear to be found in the behavior of order back-
logs, for unfilled orders continued to rise in the transportation equip-
ment industry after they had turned down elsewhere. New orders
for transportation equipment turned down after the second quarter
of 1952, but remained above the level of shipments until the end of
the first quarter 1953.

Although all turns in new orders for primary metals could be
matched from 1949 on, there were two extra cycles in the investment
series with the result that overall conformity was low. The poor
conformity of the primary metals series cannot be explained on the
same grounds as given for the transportation equipment series, but
no close conformity should be expected. Producers of primary metals
utilize basic ores and other raw materials which are procured only
with considerable delay. It is not to be anticipated that investment
in these stocks will move as sensitively as the inventory investment
of machinery manufacturers, for example, whose purchased-materials
stocks are drawn to a considerable degree from standardized, readily
available metals and metal parts.

I have extended the analysis to the 1956—58 period for total manu-
facturers, total durables, and total nondurables. Chart 6 shows the
related new orders and inventory investment series moving together
in what appears to be the same close relationship noted for the earlier
period. Table 18 substantiates this: the percentages of months in
phase are not significantly altered by adding the data for these three
more recent calendar years.

But why does this close association between orders and purchased-
materials investment exist? If the new orders data are looked upon
as a purchase orders series, their close relationship to purchased-
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materials inventory investment are revealed: !’ (@) When manufac-
turers are attempting to increase stocks at increasing rates they will
tend to inccease purchase orders above previous levels; (b)) when
manufacturers are attempting to decrease the rate of accumulation
of purchased stocks, but either desire or permit them to continue to
rise, they will tend to place smaller orders than previously; (¢) during
periods when manufacturers are attempting to reduce stocks outright,
they will reduce their orders still more; and (d) when manufacturers
ave allowing their stocks to continue to fall but are attempting to de-
crease the rate of liquidation they will increase the size of their orders.

Thus it is clear that the pattern of new orders placed will be strongly
influenced by action taken to adjust inventories. Moreover, the
effect should occur in a roughly instantaneous fashion. In late ex-
pansion when manufacturers wish to reduce the rate of inventory
accumulation or decrease stocks outright, they will reduce orders
placed and request delays of goods currently scheduled for delivery.
It may not be within the power of these ordering firms to halt immed-
iately the increase in purchased materials, for they are likely to be
committed to their suppliers for a sizable quantity of goods scheduled
for future delivery. It would be surprising, however, if they could
not sharply alter the rate of accumulation on very short notice.
Similarly, in late recession manufacturers who wish to reduce the
rate of decline in purchased-materials stocks or to increase them out-
right will immediately increase orders. Again, the manutacturer may
not be able, nor may he desire to halt instantaneously the direction ot
movement 1n purchased stocks, but he should be able to alter sharply
the rate of liquidation. -

CYCLICAL CHANGES IN PURCHASING POLICY

The data relating to cyclical behavior of buying policy originates
in reports to the National Association of Purchasing Agents regarding
current purchasing policy. Firms are reported as purchasing pre-
dominantly on a hand-to-mouth basis, on the basis of 30-day require-
ments, 60-day requirements, 90-day requirements, 6-month require-
ments, 1-year requirements or more. The data have been consolidated
into two categories: percentage of firms purchasing on the basis of
current requirements (30 days or less) and percentage purchasing on
the basis of more than current requirements (60 days or more). The
latter series is presented in chart 9.

Although this time series is not long, it provides considerable
information on the cycliecal variations which occur in purchasing
policy. The first data became available in January 1950, only 3
months after the reference trough in late 1949. We are able to ob-
serve, therefore, almost the entire expansion of 1949-53, the complete
expansion of 1954-57 and the first year of the most recent expansion,
as well as the recessions of 1953-54 and 1957-58. Of particular
mmt of Commerce new orders series concern orders received but there are two reasons why
such data may reflect new orders placed as well, (1) To the extent that the orders reported as received
originate with other firms within the same industry they are, of course, authentic purchase orders data for
that industry. The larger the industry group, the more likely is this to be the case. (2) To the extent
that orders received by manufacturers give rise to purchdse orders which have the same pattern of timing,
new orders received may be regarded as a proxy for purchase orders placed by reporting firms. Evidence
that irms tend to place purchase orders synchronousty with the receipt of new orders has been presented
by Ruth Mack and+Vietor Zarnowitz. See Ruth P. Mack, “Consumption and Business Fluctuations,”

New York,}1956 and Ruth P, Mack and Victor Zarnowitz, ‘‘Causes and Consequence of Changes in Retail-
ers’ Buying,” American Economic Review, March 1958, 18-49.
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CHART 9

PurcHAsING Poricy, VENDOR PERFORMANCE, ToTAL MANUFACTURERS' Pur-
CHASED-MATERIALS INVESTMENT AND NEW ORDERs, 1946-58
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» Purchasing policy series is percent of purchasing agents reporting 60 days or more delay in delivery.
January 1950 to April 1955 data cover all purchases; subsequent data, production materials only.
b For description of secles see table 17.

Shaded areas.represent business contractions; unshaded areas, expansions.
Dots identify peaks and troughs of specific cycles,

Source: Purchasing policy series compiled from National Association of Purchasing Agentsdata. Vendor
performance series compiled from Purchasing Agents Association of Chicago data. Other series compiled
from Department of Commerce data.

interest is the behavior of the purchasing-policy series in early expan-
sion and during recession. In each of the three expansions, observable
in whole or in part, the early months are characterized by very sharp
increases in the percentage of firms purchasing on the basis of more
than current requirements. Between January and June of 1950 (the
remainder of the year is excluded because of the crisis buying which
accompanied the outbreak of Korean hostilities) the percentage of
firms purchasing on this long-range basis rose from 53 to 69 percent.
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In the period June 1954 to December 1955, it rose from 41 to 80 per-
cent,'® and from April 1958 to April 1959, it rose from 43 to 68 percent.

It will also be noted that during the two complete expansions
observed, the percentage of firms purchasing in the 60-day-or-longer
range reached a maximum by midphase. The range of purchase
began to shorten well before the reference peak, but the sharpest drop
occurred during the period extending approximately from the reference
peak month to the date of the reference trough. In the period from
May 1953 to May 1954, the series fell from 64 to 40 percent; and in
the period from May 1957 to February 1958, it fell from 71 to 41
percent.

Taken together the series representing purchasing policy, supply
conditions, new orders, and purchased-materials investment provide
valuable insight into the processes by which inventory objectives
fluctuate in the course of the business cycle.”

As already observed, movements in the new-orders series appear,
to & significant extent, to reflect buyers’ efforts to adjust stocks; i.e.,
a rising volume of orders would seem to reflect attempts of buyers
to decrease the rate of disinvestment in purchased goods or to increase
the rate of investment; and a declining volume of orders, attempts to
reduce the rate of investment in purchased goods or to increase the
rate of disinvestment. Of course, the new-orders data are comprised
principally of purchases for production or for resale rather than for
Inventory accumulation ; in general, their rise and fall must be largely
in response to changes in final demand. Nevertheless, inventory
investment demand is superimposed upon this demand, and the data
give evidence that the former influences significantly the timing of
turns in the aggregate order series. This was inferred in the previous
section from the similarity in the timing of turns in new orders and
in purchased-materials investment. It is now supported further by
the close agreement between timing of both of these series and the
purchasing-policy series.

18 The data are not perfectly comparable throughout, however. Prior to May 1855 agents submitted
reports in which all types of purchases were combined. i“rom May 1955 forward, reports were made on the
basis of three categories: production materials, maintenance and materials repair, and capital expenditures.
Only data covering production materials buying are shown for this latter period.

10 This discussion is based on chart 9 and table 19, which concern vendor-performance, purchasing-policy,
orders, and purchased-materials investment series.
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TABLE 19.—Timing comparisons: Vendor performance, purchased-materials invest-
ment, total manufacturers new orders, purchasing policy series, 1946-68

A. TIMING TO PURCHASING POLICY SERIES

Peak, Trough, Peak, Trough, Peak, Trough,
Series compared August May February May August May
1950 1952 1953 1954 1956 1958
Vendor performance. ... _..... 0 -3 46 -6 -12 -3
Purchased materials invest-
MmNt con oo +3 0 +3 -6 -12 0
Total manufacturers’ new
orders +6 -9 0 —8 +3 -3

B. TIMING TO PURCHASED MATERIALS INVESTMENT SERIES

Trough,{ Peak, |Trough,| Peak, |Trough,| Peak, |Trough,{ Peak, |Trough,
Series compared August| May | May [Novem-| May | May |Novem-]August] May
1947 1948 1049 |ber 1950 1952 1953 |ber 1953{ 1955 1958

| & o’ 3| 8| 3| 48| w2 T
- - 1 0

Total manufacturers’ new

orders. ® +3 0 +3 -9 -3 o +15 -3

1 Not available.
? No turn.

Sources: Vendor performance data compiled from statistics collected by Purchasing Agents Association
of Chicago; purchasing policy series compiled from data published by the National Association of Pur-
chasing Agents. Other series based on material from Department of Commerce.

In general, during periods in which total new orders are rising,
the purchasing-policy series is also rising (i.e., the typical purchase
range is lengthening), thereby indicating that the volume of orders
placed during these periods of expanding trade is rising in relation
to current operating requirements. It is at this time that realized
disinvestment is declining sharply (in the very early months of
expansion) or realized investment is rising (as the expansion pro-
gresses).

During periods in which total new orders are falling, the purchasing-
policy series, declines, revealing that the volume of purchase orders
1s falling in relation to current operating requirements (i.e., the
typical purchasing range is shortening). During such periods
realized investment is found to be decreasing (or realized disinvest-
ment increasing).

The inference that the rise and fall in orders reflects, to a significant
degree, the efforts of firms to alter the rate of accumulation or de-
accumulation of stocks, is supported by the fact that orders lead
turns in business cycles. Since turns in manufacturers’ shipments,
as well as turns in retailers’ sales, show no similar tendency to lead
cycle turns, it may be presumed that the early turns in orders do not
reflect a reversal in end-use demand, but rather an attempt by
businessmen to adjust their stocks or their purchase commitments.

In addition, the role played by supply conditions in cyclical varia-
tions in purchasing policy is an important one. To be sure, it is not
possible to distinguish conclusively between cause and effect here:
supply conditions deteriorate because purchasing policy alters and
orders increase; purchasing policy may change and orders may increase
in turn, because supply conditions deteriorate. Yet, the similarity
of movement in the vendor-performance and purchasing-policy series
indicates some degree of causation in the role played by supply condi-
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tions, particularly in the light of the functions exercised by purchasing
executives.?® It is difficult to imagine that the changes in vendor
performance observed in the data do not prompt executives to revise
their inventory target levels. Indeed, if purchasing agents were not
influenced by such considerations, one of their major associations
would not collect and publish the data on vendor performance exam-
ined here.

The influence of supply conditions may operate in two ways during
expansions: (1) Detertoration in supply conditions makes it more
difficult to. achieve inventory objectives, so realized inventory invest-
ment will be somewhat less than that desired; and (2) deterioration in
supply conditions influences the inventory objective itself.

The second is by no means a simple concept. If it were, we might
expect to find that the purchasing range would be rising as long as
availability is deteriorating; that is, as long as the vendor-performance
series lies above the zero line. In fact, however, the turn in the pur-
chasing-policy series occurs at approximately the same time as that
in the vendor-performance rate-of-change series.

One can only speculate regarding the explanation of this intriguing
relationship. One suggestion is that purchasing agents may view the
declining rate of deterioration in vendor performance as a signal that
delivery conditions will begin to improve in the near future, and thus,
via a change in anticipations, the range of purchase is shortened.

SumMmaRY AND CONCLUSIONS

Although there are variations in the behavior of individual industry
series, certain characteristics of purchased-materials behavior appear
to be clearly established. Purchased-materials stocks conform well
to cyclical movements, turning earlier at sales and business cycle
peaks than at troughs. Turns in the comprehensive series tend to
coincide with business cycle peaks and lag at business cycle troughs.
This timing characteristic does not carry over to inventory invest-
ment behavior: the comprehensive investment series show leads at
all business cycle turns. In these movements the durables series
show a higher conformity and a greater amplitude of movement.

The well-established tendency of inventocy investment turns to
lead reference turns during the period under study is of major sig-
nificance for business cycle analysis. In late expansion the decline
in the level of inventory investment has constituted a source of de-
clining demand for the factors of production, and during late recession
the decline in the rate of disinvestment has provided a source of new
strength in the economy. To the extent that these observations are
typical, purchased-materials investment may be regarded as one of
those highly strategic forces which serve to turn the cyclical tide.

Abramovitz’ theory does not provide for the occurrence of certain
observed timing in the inventory and investment series. Moreover,
it fails to consider the possible role of unfilled-order backlogs, avail-
ability of materials, and price behavior of purchased goods in in-
fluencing inventory behavior. In an effort to provide a fuller expla-
nation, these influences were examined.

%Note that the two series are reported by different purchasing agent groups, so that they are, at least
gtatistically, independent. § agent grops, 4
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The amplitude of movements in purchased-materials investment was
found to be related to the size and direction of movement ot man-
ufacturers’ unfilled-order backlogs. Series reflecting availability of
materials wece constructed from the vendor-performance data of the
Purchasing Agents Association of Chicago and from unfilled-orders
data. From the hehavior of these series it was observed that—

(1) Availability of materials reaches its maximum at approxi-
mately the trough of the business cycle and begins to deteriorate
with the beginning of recovery, or shortly thereafter. Supply
conditions deteriorate at an accelerating rate during early expan-
sion and then at a diminishing rate.

(2) By midexpansion, supply conditions begin to improve
although there are still substantial delays in delivecy.

(3) In the final months of expansion and during early recession
availability improves at an accelerating rate. The maximum
rate of improvement is attained before the end of the recession.

There is evidence that industrial prices move in response to the
same conditions of demand and supply that influence purchased-
materials inventory investment. It is reasonable to suppose that
they not only respond to such forces but also play a causal role.
However, for many industries, especially in the durable-goods sector,
the influence may be relatively small.

In a final section, the behavior of inventory objectives and pur-
chasing policy was observed in relation to the availability of materials
and realized inventory investment. Data relating to leadtime of
purchase show that the cyclical behavior of purchasing policy is well-
developed; the series move in a manner similar to that of the series
reflecting availability of materials. Moreover, the timing of the
purchasing-policy series agrees rather closely with that of manu-
facturers’ new orders and purchased-materials inventory investment.
Taken together these series tell of a sensitive process by which rising
inventory objectives and deteriorating supply conditions are matched
by rising orders and an ever-increasing rate of inventory accumulation
in the earlier stages of expansion. Reversal begins in late expansion,
but the sharpest declines in inventory objectives, orders, and realized
inventory investment, as well as the sharpest improvement in supply
conditions, occur during recession.



CHAPTER 5

FINISHED-GOODS INVENTORIES AND INVENTORY
INVESTMENT

In analyzing the behavior of finished goods, Abramovitz distin-
guished two major types: finished goods made to order and finished
goods made to stock. The second category was subclassified accord-
ing to whether the production cycle of the commodity was governed
by demand or by conditions of raw materials supply, and according
to whether the finished products were perishable items or staples.
This classification may be outlined as follows:

1. Goods made to order.
1I. Goods made to stock:
A. Goods whose production cycles are governed by demand:
1. Perishables.
2. Nonperishable staples.
B. Goods whose production cycles are governed by the supply
of raw materials:
1. Perishables.
2. Nonperishable staples.

Abramovitz drew no conclusions regarding the timing of finished-
goods inventories as a whole, but instead dealt with the behavior of
the component classifications. Goods made to order he saw as tied
to the level of output.! Of those goods whose production cycle is
governed by demand, nonperishable staples would tend to move
inversely to the rate of manufacturing and to business cycles; perish-
able goods, even if produced to stock, would be expected to vary with
the volume of business, moving with, perhaps, a moderate lag.
Goods whose output is governed by supply would not be expected to
be cyclically sensitive. Their behavior would be influenced by the
conditions of supply and the degree of perishability of the product.

Knowledge of the relative importance of these several components
may be gained by examining the composition of finished stocks, com-
paring Abramovitz’ estimates for the prewar period with postwar esti-
mates. Such an investigation is made in this chapter; it is followed
by an analysis of inventory behavior which deals first with the largest
component, staple (nonperishable) made-to-stock finished goods whose
production is governed by demand, and then with total finished goods.
In subsequent sections inventory investment behavior is treated in a
similar manner.

CoMPOSITION OF STOCKS

Abramovitz’ estimates of the size of the various components was
based largely on an analysis of finished goods within each industrial

1 The statements contained in this paragraph are based on Abramovitz, “Inventories and Business
Cycles, With Special Reference to Manufacturers Inventories,” New York, November 1950, pp. 240-241.

61
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breakdown of the 1939 Census of Manufactures. He used the fol-
lowing classification:
1. Finished goods whose raw materials were procured from the agri-
cultural sector:
(a) perishable.
(b) nonperishable staple.
2. Finished goods whose raw materials were procured from the non-
agricultural sector:
(@) perishable.
(b) nonperishable staple.

His investigation was made on the assumption that commodities
whose raw materials were procured from the agricultural sector would
have production cycles that were supply determined and from the
nonagricultural sector, production cycles that were demand deter-
mined. The assumption results in an underestimate of the demand
determined category, in that there are important industries using
agricultural raw materials that are not supply dominated (e.g., cotton
textiles). The approach does, however, indicate the importance of
nonfarm goods which, by and large, can be reliably classified as
demand dominated. Moreover, it makes possible the identification
of those industries for which agricultural raw materials are most
important, and permits, through an inquiry into the nature of their
production processes, the determination of whether their fluctuations
are supply or demand influenced.

A duplication of Abramovitz’ techniques, making use of 1947 Census
of Manufactures data, revealed the following:

1. The staple demand dominated category was by far the largest;
it is estimated at roughly 66 percent. étaple finished goods whose
raw materials are procured from the nonagricultural sector accounted
for 55.3 percent of total finished stocks; some produced from agri-
cultural raw materials, but clearly demand dominated, accounted for
10.3 percent more.?

2. Those industrial categories using agricultural raw materials
which may be supply influenced, and whose finished stocks are
staf)le, accounted for about 23 percent of total finished goods. They
included principally the food, beverage, and tobacco industries which
are probably the least sensitive to business cycles.

3. The perishables are a relatively small category. Perishable
finished goods whose raw materials are agricultural were estimated
to be 9.1 percent; those with nonagricultural raw materials, 2.4
percent.

This classification of census material provides'no! insight into the
size of the made-to-order category, butfthere is reason to believe that
it is relatively small. Abramovitz estimates that it is no more than
15 to 25 percent of total finished goods stocks in spite of the fact that
a much larger volume of business is done on a production-to-order
basis.?

! Testimate that in 1947 the staple finished stocks held in the textile industry accounted for 5.8 percent of
total finished goods; in the apparel industry, 3.1 percent, and in the leather goods industry, 1.4 percent.
All are demand-oriented industrial activities, although, aceording to Abramovitz’ classification, they make
important use of agricultural raw materials,

? I found finished stocks-to-sales ratios for goods made to order to be much lower than similar ratios for
goods made to stock, indicating that the magnitude of the former is much smaller than might be implied
by the importance of the practice of producing to order (see footnote 7 below). For an analysis of the im-
portance of production to order as a postwar practice in American manufacturing see Victor Zarnowitz,

“The Timing of Manufacturers’ Orders During Business Cycles,” in Business Cycle Indicators, vol. I,
Princeton for NBER, p. 426.
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If we accept Abramovitz’ rough estimate that 15 to 25 percent of
finished stocks are made to order and deduct this from the 66 percent
of total finished stocks previously designated as the staple demand
dominated category, then staple made-to-stock finished goods in
industries whose production cycles are demand dominated comprise
from 41 to 51 percent of total finished goods. This estimate, com-
bined with the percentages of perishables and the supply-dominated
staples given above, provide an estimated composition of finished
goods in 1947 which is compared with Abramovitz’ estimates for 1939
in table 20.

Two observations may be helpful in interpreting the subsequent
analysis of finished goods behavior. The first is that demand-domi-
nated, nonperishable, made-to-stock finished goods, though important,
are less so than before the war. This change in composition should
make for somewhat less inverted behavior in the entire category.
The second is that the estimate of made-to-order finished goods may
well be too low. I have accepted Abramovitz’ very tentative figure
in the absence of other evidence, but a larger made-to-order category
is quite possible in view of the increased importance of durables (pro-
duced principally to order) in the postwar period. Of course, a larger
made-to-order component would also tend to reduce inverted be-
havior in the entire finished-goods category.

TaBLe 20.—Estimated composition of finished goods stocks, 1939 and 1947

Components of finished goods stocks 1939 1947
(percent) (percent)

Goods made to order.. 15-25 15-25
Goods made to stock. . 75-85 75-85
Goods whose production cycles are governed by demand:

Perishables o 2

Nonperishable staples_ 50-60 41-51
Goods whose production cycles are governed by supply:

Perishables O] ']

Nonperishable staples 16 23

1 Total perishables were estimated to be 9 percent. There was no breakdown.

Source: For 1939 estimates see Abramovitz, ‘‘Inventories and Business Cycles,” p. 246; 1947 estimates
were prepared from 1947 Census of Manufactures data.

In evaluating the significance of composition we must keep in mind
that there does not exist in practice the sharp distinction between
firms producing to stock and firms producing to order that is implied
by the preceding classification. One finds new cases in which the
producer sells entirely on an immediate delivery basis out of stock
already on hand, and relatively few in which there is no production
except to order. There will usually be at least some orders taken for
subsequent delivery; and the practice of producing to stock may vary
from that of a firm which produces a line of standardized itegns, selling
freely from stock. but studying closely such orders for future delivery
as it receives as a guide in planning production—to the firm which
produces almost entirely against orders, but allows a relatively small
quantity of buffer stocks to fall and rise against the cyclical tide.

Nevertheless, manufacturers do tend to operate predominantly on
either a produce-to-stock or produce-to-order basis. Evidence that
variability of practice may exist within these well-established classi-
fications 1s found in the results of tests performed by Victor Zarnowitz,

76626—61—pt. [——8
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which revealed that made-to-stock and made-to-order activities could
be distinguished by the size of average ratios of stocks to unfilled
orders over a period of years. Working with a variety of manufac-
turing activities and industry groups which had previously been re-
liably classified as producing principally to stock or to order, Zarno-
witz found that the stock-to-unfilled-orders ratios fell into a well
defined dichotomy: ratios for the made-to-order series had average
values substantialfy below the level of 1; ratios for the made-tostock
series, values above 1.* Zarnowitz also notes that, “according to the
ratios * * * industries which sell mainly from future output are
decidedly dominant in the composite of all durable manufactures.
In contrast, production to stock apparently prevails within the aggre-
gate of nondurable goods industries.”

TrE STAPLE, MADE-T0-STOCK INVENTORY SERIES

Abramovitz studied the behavior of demand-dominated staples
made to stock with a sample of 18 nonfarm commodities.® In the
present study, 25 series, representing a variety of activities, are
analyzed. Among them are postwar extensions of some of Abram-
ovitz’ original 18 series. The only available commodities which have
been omitted are those which would have given roughly duplicate
coverage (e.g., additional lumber series, some other categories of gas
heaters, men’s hosiery).

Abramovitz’ 18 series, as well as the 25 here, may be regarded as
representing activities in which production is principally to stock
rather than te order, although several of the postwar series would
seem to be on the borderline.”

TIMING AND CONFORMITY OF STOCKS DURING ACTIVITY CYCLES

The 25 commodity series display well-developed timing and con-
formity characteristics. They tend to move with good conformity in a
strongly inverted fashion relative to activity (see table 21).28 Ninety-
one inventory turns may be matched with the 109 activity turns on an
inverted basis.® In a large majority of the comparisons (64 out of
91) the inverted turns in stocks were roughly coincident with activity
turns. The remaining comparisons were about equally divided
between leads and lags of 4 or more months. Average timing for all
comparisons on an inverted basis was approximately coincident.

:%glrgowitz, in Business Cycle Indicators, vol. I, p. 426.

¢ We shall have occasion to refer frequently to this eategory of finished goods. For the sake of convenience
1t shall be designated henceforth simply as “staples made to stock.”

7 In attempting to apply the Zarnowitz test to the 25 series it was found that only 8 have unfilled orders
data available. Of these, seven (gas domestic heating stoves, bathtubs, lavatories, southern pine lumber,
oak flooring, paper, and ladies full-fashioned hosiery) are clearly made-to-stock activities with stocks-to-
%n&lledﬂ&der?or%gos ranging from 1.39 to 5.15. The other serigs—paper products—is a borderline case

a ratio of 0.62.

In an effort to classify the remaining series, stock-to-sales ratios were tested as an alternative basis of
classification. The series for which both types of ratios were available were ranked first according to
Zarnowitz’ average stocks-to-unfilled-orders ratios, and then according to average stocks-to-sales ratios
during the period 1948-55. The ranks were identical.

Using the stocks-to-sales in lien of stocks-to-unfilled-orders ratios it was then possible to classify the entire
sample. With 2 exceptions (newsprint, 0.29, and wood pulp, 0.10) all of the series had stock-to-sales ratios
oon%demb% larger than the border-line paper products (stocks-to-sales ratio, 0.42); 16 had ratios above 1,
20 above 0.70.

8 T attempted to use shipments (sales) data where possible to represent activity, and was able to secure
such data for 20 of the 25 commodities. For the remaining commodities, output data were used. As
xébnlamo’vitz &ass shown, the two give very similar results, See Abramovitz, ““Inventories and Business

ycles,” p. .

§ Immediately following the war there occurred a long period of finished-goods inventory buildup. No
inverted behavior of stocks took place until the recession of 1948-49. For this reason the comparisons were
not begun on an inverted basis until the beginning of the 1948-49 recession period.
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TasLE 21.—Timing and conformity of 26 commodities at activity turns, 1947-56

A. TIMING AND CONFORMITY MEASURES

Percent
8tocks Indicator of activity | Activity | Turns Extra | months
turns ! |matched !| turns out of

phase 3
1. Gas domestic stoves 5 5 80
2. Gas ranges, 3 5 74
3. Warm air furnaces._. 5 5 87
4. Domestic refrigera 5 5 77
5. Electric ranges 5 3 84
6. Lavatories. 5 5 96
7. Kitchen sinks. 3 3 90
8. Bathtubs 5 5 87
9. Southern pine lumber. do..... - 3 5 79
10. Oak flooring. _.cococoeccuannaano 3 3 56
11, Glass containers. - & 5 72
12. Refined copper...... - 3 3 55
13. 8lab zinc 3 b 25 R 61
14. Lead 5 E: 3 PR 49

15. Portland cement - 0 0 b ®
16. Women’s hosiery. do - 4 4 1 62
17, Auto tires 0 L I, 5 | ) I, 54
18. Newsprint at mills. do R 2 1 3 O]
19. Paper, all grades. do. 3 b 25 PO, 58
20, Total rayon do. 5 5 90
21. Synthetic rubber_ Production 5 5 62
22, Lubricants..... do 3 3 72
23, Wood pulpat mills_. . _.c.ol]eeae- L 1+ BN 3 2 51
24, Cotton cloth, unsold mill stock. ... Cottton consumption 5 5 89
at mills.
25, Flat rayon fabrics ccccacocacoomoaos Production............ 5 3 35
B. SUMMARY OF TIMING AND CONFORMITY !
Number

Number of activity turns. .. 109

Matching turns. 91

Leads, 4 or more months. 14

Rough coincidences. . 64
ads, 1-3 months. (22)
Coincldences sll)
Lags, i-3 months (31)

Lags, 4 or more months. . 13

Average timing all turns. __ +.08

1 Only turns beginning with the trough in activity corresponding to the trough of the 1048-49 recession
have been used in this analysis. Conformity and timing measures are based on inverted timing.

2 First major peak to final major trough.

2 No activity turns.

4 No 1948-49 cycle.

Source: Line 1: Facts for Industry, series M51E, Department of Commerce; lines 2, 3: Facts for Indus-
try series M51N; lines 4, 5: data from National Electrical Manufacturers Association, with restrictions on
publishing; lines 68, 7, 8: Facts for Industry series M51H; lines 9-15, 17-19, 21, 22: Survey of Current Busi-
ness, various issues and supplements; line 16: National Association of Hosiery Manufacturers, annual re-

rts; line 20: Textile Organon, various issues; line 23: Facts for Industry, series ¥F1, 14A, line 24: various
ssues of Textile Hi-Lights, American Cotton Manufacturers Association (data for cotton consumption at
mills from Survey of Current Business); line 25: data from National Federation of Textile Manufacturers,
with restrictions on publication.

Abramovitz’ investigations established for the prewar period the
hypothesis that staples made to stock would tend to conform to ac-
tivity cycles in an inverted fashion, but that the tendency for stocks
to move in the opposite direction from sales and output would weaken
as the phase increased in duration. This length-of-phase hypothesis
was demonstrated by an analysis of timing in inventory turns com-
pared, on an inverted basis, to the timing of turns in corresponding
indicators of manufacturing activity. Vﬁghen leads and lags in the
inverted stock series were classified according to the length of their
comparable activity phases, it was found that the percentage of leads
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in the stock turns increased as the duration of the phase increased;
the average timing changed from a lag for phases of 12 months and
under, to a lead which became progressively larger as the activity
phase lengthened beyond 12 months.?®

When the same test was performed for the postwar data, the
hypothesis was sustained both for expansions and contractions, with
some indications that the postwar turns occurred slightly earlier.
Suflicient observations for analysis could be made for only two cate-
gories of phase duration, 12 months and under, and 13 to 24 months.
For these two categories leads of 1 or more months occurred in 30
and 50 percent of total timing comparisons, in contrast to 19 and 43
percent for similar prewar timing computations. The average post-
war timing (inverted) was a lag of 1.2 months for activity phases of
12 months and under, and a lead of 1.05 months for those of 13 to 24
months, compared with average prewar lags of 6.1 months and 0.7
month, respectively.!

Torar FinisuEp Goops INVENTORIES

For the period from 1945 to 1958, it is clear (see chart 10) that total
finished stocks conform positively to sales cycles, lagging by a number
of months at most turns. During the relatively short sales contraction
phases lags in the inventory series make for essentially inverted timing,
but during the longer expansion phases the two series move in the
same direction in most months. It is for this reason that the timing
comparisons in table 22 are made on a positive, rather than an in-
verted basis.

TIMING AND CONFORMITY OF STOCKS: COMPARISONS WITH SALES AND
REFERENCE TURNS

Timing comparisons for finished goods inventory turns are shown in
table 22 for the comprehensive and the nine-industry series, along
with measures indicating the degree to which cyclical movements in
finished goods conform to cycles in the sales series. The total manu-
facturing and durables series conformed positively to major turns in
sales activity in 1948-49, 1953-54, and 1957-58, but displayed long
lags at five of the six turns (table 22 and chart 10). Tt is interesting
that the nondurables inventory series shows a longer lag than the
durables series at only one of the four comparisons; the lag is actually
shorter on two occasions. Zarnowitz’ finding that the practice of

roducing to stock is much more prevalent among nondurables would
ead us to expect significantly longer lags in this series at all turns.
There is no direct evidence to explain the observed behavior. It is
possible that it may reflect the fact that nondurables sales do not
fluctuate as vigorously as those of durables. If inverted movements
in staples made to stock are regarded as largely due to unanticipated
changes in sales, it is to be expected that the duration of inverted
behavior (i.e., the duration of the lag of inventories behind sales)
would be influenced by the extent to which sales fluctuate.

10 Thid., pp. 249-256.
1 Ibid,, p. 253.
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CHArT 10

Fin1sHED-GOODS INVENTORIES AND SALES: TOTAL MANUFACTURING, DURABLE-
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TaBLE 22.—Timing and conformity of manufacturers’ finished goods inventories at
sales turns

A, TIMING MEASURES!

Lead (-) or lag (+) of inventories to sales, in
months, {n zones associated with business cycle

reference turns
Industry
1948 1949 1953 1954 1957 1958
peak |trough| peak |trough{ peak | trough
Total, manufacturing. +9 +9 +8 -1
Durable goods industries, total_._..__ +7 +11 +5 —1
Nondurable goods industries, total__ +11 +8 O] ®
Primary metals_____ +71 420 =49 +13
Machinery (including electrical) . ____________._______. +8 +9 +5 +15
Transportation equipment (Including motor vehicles).} —21 +9 +3 +5
Stone, clay, and glass . _ . __ oo 410 +9 ® ®)
Food and beverages 8 4+20 +9 -3 +2
Paper 3420 3421 (O O]
Chemical. +14 1 3420 ( (3 ®
Petroleum and coal. +7 +8 +12 +6 |-
Rubber +13 +15 +2 +7

B. SUMMARY OF TIMING AND CONFORMITY

g-industry 4 durable |5nondurable

Timing and conformity comparisons series goods in- goods in-

dustries dustries
Number of comparisons at business cycle turns_.___..__...... 34 16 18
Matching inventory turns._ 30 14 16
Percentage of matching inventory turns. 88 88 89
Leads more than 3 months 1 1 0
Rough coincidences.._.___ 4 1 3
Leads 3 months or less gl) (0) (1)
Coincidences ......_... 0) 0) (0)
Lags 3 months or less.__ . 3) [4})] )
Lags more than 3 months_ e——e 25 12 13

1 Inventory series have heen deflated to 1956, 1957-58 turns based on undeflated data. Timing compari-
sons are based on a positive relationship between cyclical movements. Timing of inventory turns for
“Korean’ cycle is not shown since there were no inventory that could be matched with sales turns related
to this episode. See table 23 for timing comparisons of inventory turns with Korean reference turns.

3 Sales turn occurs, but no matching inventory turn.,

# Timing relationship is completely inverted: turn is coincident with subsequent sales turn.

¢ No turn occurs in either sales or inventories.

Source: Based on material from Department of Commerce.

For the Korean period it is difficult to measure the timing of manu-
facturing and total durables inventory movements because the related
sales series show only a period of retardation rather than actual de-
cline.!? If, however, sales turns were marked from diffusion index
series showing accumulated net increases (total manufactures sales
series: peak February 1951, trough February 1952; total durables
sales series: peak February 1951, trough November 1951), we would
note inverted inventory movements throughout the contraction
periods. )

When we turn to the industry measures, the major impression is
the consistent tendency for finished-stocks series to lag behind sales
turns; lags are noted at 28 of the 30 possible comparisons. The dura-
tion of these inverted movements varies considerably, however,
particularly among the nondurables. The five nondurables series

11 Sales failed to contract because expanding defense shipments in key durable-goods industries offset
declines elsewhere in the economy. If diffusion indexes based on durable-goods industry group-sales volume
(quarterly) are constructed. the behavior of the aggregate sales series appears in a different light. The
number of industries with expanding sales falls sharply from 80 percent in the first quarter of 1951 to 46
percent in the second, and remains well below the 50-percent level through the first quarter of 1952, As
would be expected, the contraction is more pronounced in the nondurables group, but the diffusion indexes

of the durables sales series show a contraction to below 50 percent during the second and third quarters of
1951 and no marked expansion until the first quarter of 1952,



INVENTORY FLUCTUATIONS AND ECONOMIC STABILIZATION 69

available for study give a picture of erratic behavior, with long lags at
the first major turns, and short lags, roughly coincident turns, or
nonconforming movements at the last major turns.

Timing comparisons with reference turns are not significantly
different from those with sales turns (table 23). Relatively earlier
timing at business cycle peaks than troughs is noted for 22 of the 30
comparisons of industry series with business cycle reference turns,
but the tendency is not well established in the comprehensive series.

It may be concluded from this analysis that total finished-goods
stocks tend to lag behind sales and reference turns with considerable
variation in timing. The completely inverted timing noted in the
staple made-to-stock series is not observed in the total finished-stock
series. Lacking additional evidence, we must conclude that the
staple made-to-stock inventories contribute a strong tendency toward
inverted behavior, but that the other categories of finished goods
move more readily with sales, thereby offsetting inverted tendencies
to a very significant extent. The net result is the strongly lagged
timing which has been observed.

TasLe 23.—Timing and conformily of manufacturers’ ﬁnished-goodé inveniories
at reference turns

A. TIMING MEASURES !

Lead (—) or lag (+) in months
Business Korean Business cycles
cycle cycle
Industry
Peak, |Trough,| Peak, {Trough,| Peak, |Trough,| Peak, |Trough,
Novem-| Octo- | Febru-| June July |August| July | April
ber ber ary 1952 1963 1954 1957 1958
1948 1949 1951

Total manufacturing_ ____..____.__._ +7 +11 414 +-4 +8
Durable-goods industries, total....._ +8 +11 [©) (O] +5
Nondurable-goods indusiries, total. . +6 +1i +14 410 [O)
Primary metals. +8 +20 @ @) +9
Machinery (including electrical)..___ +10 +11 @ @ +4
Transportation equipment (includ-

ing motor vehicles)...______.______ .~12 +11 +12 +15 +3
Stone, clay, and glass___ +9 +11 ) O] (0]
Food and beverages... _.._....._._._ +14 +12 +13 +3 -+6
Paper. .. - 18] 4187 (& ) ®
Chemical +9 +16 Q] Q] ®
Petroleum and coal...o.....___._____. +7 +11 ) ?) +12
Rubber. +8 +18 @ 0] +2

B. SUMMARY OF TIMING AND CONFORMITY

9 industry series 4 durable-goods | 5 nondurable-goods
industries industries
Timing and conformity comparisons
All turns All turns All turns
All turns| except [Allturns| except |Allturns| except

Korean Korean Korean

Number of comparisons 54 36 24 16 30 20
Matching inventory turns..._..__..._.... 34 30 16 14 18 16
Percentage of matching inventory turns... 63 83 67 88 60 80
Leads more than 3 months_.....-_ 1 1 0
Rough coincidences 2 1 1
Leads 3 months or less. 0) 0) (0)
Coincid: - 0) 0) ?0)
Lags 3 months or less 2) 1) 1)
Lags more than 3 months. 27 12 15

! Inventory series have been deflated to 1956; 1957-58 turns based on undeflated data.
3 8ales turn occurs but no matching inventory turn.

Source: Based on material from Department of Commerce.
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TrE STAPLE, MADE-T0-STOCK INVENTORY INVESTMENT SERIES

In studying finished-goods investment, once again we turn first to
the important staple made-to-stock category before proceeding to the
analysis of total finished-goods investment behavior as revealed in the
Department of Commerce data.

In his study, Abramovitz used the NBER technique of dividing each
activity cycle into nine separate stages. Levels of stocks were meas-
ured at each stage and inventory investment was computed by meas-
uring the change per month between stages with eight intervals
occurring in each cycle (four during expansion, four during contrac-
tion).

For the postwar period changes in these stocks have been computed
on a strictly chronological basis (for each calendar quarter). The
timing of each peak or trough (i.e., the lag from the beginning of the
activity phase to the turn in the investment series) has been computed
as a percentage of the duration of the activity phase during which it
occurs. To provide a framework as similar to Abramovitz’ as
possible, the resulting timing measures have been arranged so that
each expansion and contraction in activity is divided into four parts
called quartile intervals. To time inventory investment, frequency
distributions have been prepared, showing the proportion of inventory
investment peaks occurring during each quartile interval of activity-
contraction phases, the proportion of troughs occurring during each
quartile interval of activity-expansion phases, and the percentage of
all turns occurring in the first, second, third, and fourth quartile
intervals of their respective activity phases ¢table 24).

TABLE 24.— Distribution of timing of tnventory investment turns (inverted) by quartile
intervals of activity cycles, 26 finished goods, 1947-56

Percent of turns during quartile intervals of

activity phase ean

Investment turns length of
phase

1st quartile | 2d quartile | 3d quartile [4th quartile| (months)

interval interval interval interval

Investment peaks, all activity contractions. 21 26 21 32
Cumulated percentage (21) 47 (68) (100)

Investment troughs, all activit, 33 19 33 14
Cumutated percentage. (33) (52) (85) (100)

Investment peaks or troughs, all activity

phases 25 21 25 2
Cumulated percentage. .oc-e-cceaeeeen (25) (46) (71) [4111) ] TR,
Investment peaks: .
1948-49 contraction phases.ccocecaoaoao 13 26 30 30 14
1951~-52 contraction phases.- 19 19 14 48 12
1953-54 contraction phases. .ccceew----< 40 27 20 13 11
Investment troughs:
1949-51 expansion phases._. 52 0 29 19 20
1952-53 expansion phases... 7 47 40 7 15

NoTE.—The above analysis is based upon’'93 observations of timing of finished-goods inventory invest-
ment turns. With only 5 exceptions all investment peaks occurred during activity contractions and all
investment troughs during activity expansions. The exceptions may not be regarded as significant depar-
tures from this typlical timing relationship: 4 inventory investment turns occurred from 1 to 3 months
prior to the activity phase with which an inverted comparison could be made. These turns were classified
as falling within the st quartile interval of the subsequent activity phase. The other exception was an
investment peak which lagged the corresponding activity trough by 1 month. This turn was classified as
falling within the 4th quartile interval of the preceding activity phase.

Source: See table 25,
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The measures show that almost half (46 percent) of the investment
series reached peaks or troughs by the middle of their respective ac-
tivity phases (measured on an inverted basis), and well over two-
thirds (71 percent) during the first three quartile intervals. The
results are not greatly different for frequency distributions made
separately for expansions and contractions: the expansions showed
only a slightly higher percentage (52 percent) of turns occurring
during the first two quartiles, and the contractions, a slightly lower
percentage (46 percent) during the same period.

Such measures of the relative timing of peaks and troughs are, of
course, not completely comparable with medians of average rates per
month from stage to stage, but they would seem to bear out Abramo-
vitz’ general conclusion that inventory investment in this class of
stocks which moves against the tide of activity expansion or contrac-
tion levels off or declines in the second half, and certainly by the fourth
quarter, of the phase.

Despite tendencies generally consistent with Abramovitz’ findings,
these measures provide some evidence of earlier turns in activity cycle
phases than existed in the prewar period. It will be noted that a
fourth of the peaks or troughs in the inverted inventory investment
movements occur during the first quartile interval of all activity
phases. This is in sharp contrast to the typical patterns shown by
Abramovitz, in which the inverted movement of inventory investment
has either not yet begun or has scarcely begun during the early stages
of the phase.?

INVENTORY INVESTMENT AND RATES OF CHANGE IN ACTIVITY

In the above discussion the timing of made-to-stock inventory in-
vestment was related to turns in activity proper. Turning now to
the timing of investment and peaks or troughs in activity rates of
change, it is reasonable to suppose on & priori grounds that the rela-
tionship will be an inverted one. Very abrupt changes in the flow
of shipments would be expected to result in abrupt changes in made-
to-stock goods and could easily lead to coincident inverted timing of
turns in rates of activity and inventory investment change.

There are situations, however, in which the inverted turns in invest-
ment might lag or lead, as well as be coincident with turns in rates
of change in shipments. Suppose, for example, that increases or
decreases in the level of shipments take place very gradually and that
manufacturers are strongly disposed to retain past rates of production.
Under these conditions fluctuations in rates of change in shipments
might play a role secondary to the increasing discrepancy between
monthly shipments and output, with the result that the peak or
trough 1n inventory investment would occur late in the phase (when
the discrepancy reached a maximum), very probably lagging behind
the peak or trough in rates of change in activity. On the other hand,
it could be assumed that manufacturers are attempting to keep as
tight a rein on finished-goods inventories as possible. They may
allow only such inverted movements in stocks to occur as are abso-
lutely necessary to meet the requirement that output be maintained
at a high enough level during recession to avoid the loss of valuable
workers through excessive layoffs, and at a low enough level during

B1Ibid., pp. 413-414.
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expansion to minimize costly overtime work. Under such conditions
large changes in inventories would occur principally as a result of
inability to anticipate changes in shipments. Peaks or troughs in
inventory investment might occur coincidently (on an inverted basis)
with those in rates of change in shipments if the latter were large
and abrupt. But if the efforts to control stock levels were partially
successful, it is quite possible that the inverted inventory investment
movement would be checked before the movement in shipment rates
of change had reached its peak or trough, with the result that peaks
or troughs (inverted) in inventory investment would lead those in
activity rates of change.

In chart 11 a quarter-by-quarter record of the incidence of peaks and
troughs in inventory investment and rates of change in activity is pre-
sented for the 25-commodity sample. It will be noted that peaks or
troughs in investment tend to occur in clusters and that there is a
well-developed inverted relationship between these turns and those in
rates of change in activity (which also tend to cluster). Concentra-
tions of peaks or troughs in inventory investment occur either coin-
cidently or lead (on an inverted basis) those in rates of change in
activity.

This tendency was also apparent when the commodity series were
examined individually. The results of all timing comparisons for the
25 series are summarized below. Investment peaks and troughs led or
turned coincidently with those in rates of change in activity for all
but 16 percent of these comparisons, leads (41 percent) and coincident
turns (43 percent) being about equally divided. The tendency was
well established for both expansions and contractions.

Leads Coincidences Lags Total
Timing at peaks in rate of change in activity:
Number of investment troughs compared. . 15 17 10 42
Percont of investment troughs compared. .. 36 40 24 100
Timing at troughs in rate of change in activity:
Number of investment peaks compared.... 28 28 7 63
Percent of investment peaks compared..... 4.5 4.5 11 100
Timing at all turns in rate of change in activity:
Number of investment turns (inverted)
compared. —— 43 45 17 105
Percent of investment turns (inverted)
compared. 41 43 16 100

No directly comparable study has been made for the interwar
period but Abramovitz’ stage-by-stage analysis of rates of change in
stocks and in activity during activity cycles provides a basis for exam-
ining this timing relationship during the earlier period. Abramovitz
has presented summary statements for median rates of change for all
expansions and contractions observed regardless of duration, and also
for expansions or contractions of 12 months and under, 13 to 24
months, 25 to 36 months, and over 36 months.

Most relevant to this discussion are his profiles for activity
phases of 12 months and under, and 13 to 24 months (our postwar
data show almost no activity phases longer than 2 years in duration).
Patterns of rates of change for these two periods of activity phase
duration show quite clearly that turns in inventory investment (i.e.,
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CaarT 11
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median rates of change in stocks) occurred coincidently with or
lagged behind (on an inverted basis) turns in rates of change in
activity, There were no leads: ™

Peak: Rate of | Trough: Inventory
change in activity investment
Expansions:
Phases 12monthsorless_.________________________ Stages IV-V.______| Stages IV-V,
Phases 13 to 24 months. _ Stages I-XI_.______| Stages ITI-IV.,

Trough: Rate of

Peak: Inventory

change in activity investment
Contractions:
Phases 12 months or less Stages VII-VIII._| Stages VIII-IX,
Phases 13 to 24 months_. Stages VI-VII..._| Stages VI-VIL.

Here, once again, is evidence that inventory investment has turned
earlier in the postwar period. Abramovitz’ prewar data show that
timing of inverted investment turns was coincident or lagging. The
postwar data for this class of stock show a marked tendency for peaks

" This summary of timing is based on charts 78 and 79, ibid., pp. 413, 414, According to the NBER

techniques used by Abramovitz, stages I and IX are the terminal troughs of a cycle, stage V is the pesk,
and stages II to IV and VI to VIII are intermediate stages of the cxpansion and contraction phases.
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and troughs in investment to lead or turn coincidently with troughs
and peaks in rates of change in activity.

RELATION BETWEEN STAPLES MADE TO STOCK AND TOTAL MANUFAC-
TURERS’ FINISHED GOODS

The discussion of inventory investment thus far has dealt in some
detail with staples made to stock. It has already been shown that
this is the largest finished-goods category (comprising perhaps as
much as one-half of finished stocks). Moreover, it is probable that
cyclical fluctuations in these stocks display the greatest relative
amplitude. Staple made-to-stock inventories act as buffers, allowing
the firm to operate without a complete synchronization of output and
shipments. Stocks are permitted to rise or fall as changes in demand
bring disturbances in this balance and as, subsequently, such im-
balances are corrected. In contrast, made-to-order stocks are merely
awaiting shipment. In most instances changes in their level can be
little more than a reflection of ease or difficulty in making shipment or
of changes in customers’ preferences as to actual date of delivery.
Finally, perishable goods, by definition, can be neither large nor
cyclically sensitive, and supply-dominated stocks can hardly be ex-
pected to fluctuate cyclically. In view of the evident size and signifi-
cance of staple made-to-stock inventories, the question now arises as
to whether there might be a generalized investment pattern among the
made-to-stock commodity series which would closely resemble the
pattern in the aggregative Department of Commerce series. In
order to test this hypothesis a diffusion index of the commodity series
was constructed by computing quarterly the percent of series in which
inventory investment increased (i.e., increases in stocks were larger,
or decreases smaller, than in the preceding period) and acecumulating
the net percentage increases (percentage of series expanding minus 50)
from quarter to quarter. Such a diffusion index approximates the
aggregate behavior of the series included.

The resulting series, graphed in chart 12, shows a striking resem-
blance to the Department of Commerce series for total manufacturers’
finished-goods investment series. The two display almost identical
movements, coinciding in their turning points at five of the six turns
and differing by only one quarter at the remaining turn.!®

This presents a curious picture: there is ample evidence that the
25 commodity series for which the diffusion index was constructed
represent activities in which goods are predominantly produced to
stock; yet inventory investment for these series behaved like that for
ageregate and durables manufacturing in which a large portion of
output is produced to order.

18 A strong upward trend may be noted in the diffusion index series, which is in sharp contrast to the
trend-free behavior of the series for manufacturers’ finished goods. The trend in the former serfes isnot sur-
prising in view of the type of data being observed. In preparing these series, quarterly computations were
made of the net percentage of inventory investment series rising and the results accumulated. The average
extent of participation in expansion and contraction periods is roughly the same (i.e., the typical quarterly
amplitude of movement appears to be about the same for expansions and contractions), gut the longer
duration of the expansion periods gives the cumulative series an upward trend. Such a trend is impossible,

of course, in the series showing quarter-to-quarter change in total manufacturers’ finished goods, since
disinvestment must be shown below the zero line,
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CHART i2
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Source: Total manufacturers’ finished-goods investment series compiled from Department of Commercs
data deflated by the author. For details on commodity series see table 21.

Two explanations of this agreement between the series are possible.
The first is that total inventory investment was dominated by changes
in the volume of finished goods made to stock; goods produced to
order were quickly shipped and their variations played a negligible
part in determining overall investment. The second is that inventory
investment for made-to-order and made-to-stock finished goods share
the same pattern.

The latter explanation is unacceptable; to adopt it is to say that
inventories of goods produced to order show their sharpest rate of
increase after shipments have begun to fall off and their sharpest
rate of decrease after shipments have begun to rise. The statistical
evidence is meager, but it does not point toward such behavior:
Abramovitz found one made-to-order series, steel sheets, in which
inventory investment moved with rates of change in sales, leading
turns in sales proper. I have located one postwar series, steel barrels
and drums, and here movements were irregular and of small amplitude.

The conclusion is that finished goods made to stock have much the
greater amplitude of movement and that they dominate finished goods
nventory investment. In short, the pattern and timing of inventory
investment in our 25 made-to-stock series agree with that of total
manufacturers’ finished-goods investment because the movements
that we see in the latter are predominantly reflections of movements

in the former.
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When the timing of inventories proper was compared by a similar
means, however, the resemblance was less close. Turns in the cumu-
lative diffusion index of the 25 commodity inventory series coincided
with the Department of Commerce manufacturers’ series in three of
the five comparisons, but lagged by 3 and 6 months at the remaining
comparisons.’® It would seem that the influence of the other cate-
gories of finished goods is demonstrated here. As stated previously,
it is to be expected that these other stocks will move more promptly
with cyclical changes in activity than do the staple made-to-stock
inventories, and that they will cause the aggregate finished-goods
inventory movements to turn somewhat earlier. The stamp of the
made-to-stock group remains, however, dominating the patterns in
rates of change in the aggregate finished-goods series.

TorarL Finisgep-Goops INVENTORY INVESTMENT
INVESTMENT AND RATES OF CHANGE IN SALES

We may now ask whether total finished-goods inventory invest-
ment, which moves with similar timing to its staple made-to-stock
component during business cycles, has a like tendency to move in an
inverted fashion with turns in rates of change in sales.

Chart 13 and table 25 show that, for the period beginning in mid-
1947, there is a strong tendency for total finished-goods investment, as
well as its durable and nondurable components, to move in an inverted
manner in relation to rates of change in sales, but to turn and come
into phase at least several months before the turn in the latter sertes.
There are two instances in which the lead is a year or more in duration.
The first occurs in third quarter 1949, when the trough in investment
leads by 12 months the peak in rate of change in sales.”” The second
occurs during the 1954-58 cycle, when the peak in inventory invest-
ment leads the trough in rate of change in sales by 18 months in the
total manufacturers’ and nondurables series and by 27 months in the
durables. It should be noted, however, that the movements in the
investment and sales series are inverted during roughly the first year
and a half of the expansion. It is only during the latter part of the
expansion that we note departure from the earlier pattern.

1¢ [f the timing of the Department of Commerce and the commodity series are compared with their re-
spective activity series, the relatively greater inverted tendency of the commodity series becomes even
more apparent, for the commodity activity series tended to turn relatively early in the business cycle phase
(Seis ’fl?ﬁgx}: 5‘(7‘9,250 e)a'second trough in investment, of even greater magnitude, in third quarter 1950, accompany-
ing the outbreak of the Korean war, This movement was of only one quarter duration, however, and the
trough has been marked at the earlier date. On the other hand, it is apparent that the peak in rate of

change in sales, marked as third quarter 1950, could not have occurred earlier than second quarter 1950 had
there been no such outbreak.
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CHART 13

FiN1sHED-Go0DS INVENTORY INVESTMENT AND QUARTER-TO-QUARTER CHANGE IN
SaLEs, 1946-58
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CuarT 13—Continued
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TaBLE 25.—Timing of finished-goods investment to rate of change in sales

Date of turns in rate of change in sales Timing of finished-goods investment
(inverted)
Total manu-{ Durable Nondurable
Quarter Year facturing goods goods

I 49  (Trough)! 0 —~12 -9
III 50  (Peak). —12 -12 —~12
III 51  (Trough)? . 0 0 +3
Iv 52  (Peak). -6 -3 —6
83  (Trough) -3 -3 -3

I 55  (Peak). -9 -9 -3

I 58  (Trough)? =21 -15 -18

1 For durable goods, date was 4th quarter 1949,
2 For nondurable goods, date was 2d quarter 1951.
1 For nondurable goods, date was 4th quarter 1957,

Source: Based on material from Department of Commerce,
TIMING OF INVESTMENT DURING BUSINESS CYCLES

The postwar tendency of turns in inventory investment (inverted)
to lead or coincide with turns in rates of change in activity provides a
basis for generalization regarding the typical timing of investment
during business cycles.

There is considerable evidence available relating to the timing
characteristics of rates of change in activity. Abramovitz studied
the behavior of rates of change in activity during reference cycles for
57 prewar series and noted well-established tendencies: “The rate of
growth in output reaches a high point considerably before the end of
expansion, a trough considerably before the end of contraction.” 18
During the postwar period this same tendency has been quite apparent
in rates of change in total manufacturing sales, as may be seen from
the following chronology of turns:

Reference turns (quarterly basis) Quarter-to-quarter change, total manu-
facturing sales

Expansion... Peak IV 1947,
Contraction IV 1948 to IV 1949, Trough I 1949,
Expansion IV 1949 to I 1951 1. Peak TIT 1950.

Contractio: 11051 1¢t0 IT 19521 Trough IIT 1951,
Expansion... 1119521 to IT 1953. Peak IV 1952,
Contraction._ IT 1953 to III 1954, Trough IV 1953.
Expansion..__. .| II 1954 to IIT 1957. Peak I 1955,
Contraction.._.._... IIT 1957 to IT 1958 Trough I 1958.

1 Based on subeycle reference turns, See note 2, ch, 3.

It may be concluded, therefore, that since peaks and troughs in
inventory investment tend to lead (on an inverted basis) these early-
occurring turning points in rates of change in sales, their timing will
cause inventory investment to move with the tide of business during

18 Abramevitz, “Inventories and Business Cycles,” p. 378.

» This tendency is also applicable to rates of change in output. During the postwar period quarter-to-
quarter changes in total manufacturers’ sales and output have had approximsately the same patterns of
movement with coincident or nesr coincldent timing, Such data are not available for the prewar period,
but Abramovitz studied shipmrents and output for 10 nonfarm (made-to-stock) commodities and demon.
strated the *““very close connection between the rates of production and shipment of manufactured staples,”
Ibid., pp. 248, 250-251.

76626—61—pt. I—7
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most, if not all, business cycle phases.” Accordingly, timing compari-
sons are made with sales and reference turns on a positive basis in the
sections which follow.

TIMING AND CONFORMITY OF INVESTMENT:. COMPARISON WITH SALES
TURNS

A somewhat higher conformity was noted for investment than for
inventories proper with no significant difference in the conformity of
the durables land nondurables series. Of the 42 {sales [turns in the
industry sales series, including turns related to the Korean cycle, 41
(all 20 of the durables and all but 1 of the 22 nondurables) could be
matched by investment turns.?* Timing varied, showing no consistent
tendency to lead or lag. Approximately half of the turns in the in-
dividual-industry series (21 of 41) occurred roughly coincidently with
sales turns; among the othevs, lags of more than 3 months (14) were
more prominent than leads of more than 3 months (6). The com-
prehensive series bear out this timing tendency. For total manu-
factures, timing ranges from a lead of 8 months to a lag of 6 months
during the 1948-58 period (see also chart 11).

TaBLE 26.—Timing and conformity of manufacturers’ finished-goods inventory
investment at sales turns

A. TIMING MEASURES!

Lead (—) or lag (+) in months, in zones associated with reference turns
1949 trough Korean war
Industry
1948 1953 | 1954 | 1957 | 1958
peak | Turns Turns | 1951 | 1952 | peak |trough| peak !trough
prior to after 1 peak {trough R
mid-1950 | mid-1950
Total manufacturing. ... +5 -4 481 ® (3 +1 —5| -8 +2
Durable goods industries, total.__._| —~1 -2 4107 ® ® +1 =51 —=2|  +4 -
Nondurable-goods industries,
total -1 -5 +71 @ @ (©)] @ -8 +2
Primary metals +5 ® 410 +2 -§2 +1 s 1 [ I,
Machinery (including electrical) ...} +2 -1 +8] (@ @ -1 =5 {ecmmac|cmeean
Transportation equipment (in-
cluding motor vehicles)._.._.... —9 -7 ® ® ® —+1
Stone, clay, and glass +4 ® +8| 43 481 —2
Food and beverages. ... .ceca-cono -3 ~5 +71 @ * —8
Paper . +5 +1 4131 43 +8| ®
Chemical. +8 +7 +13 | 45 2| +2
Petroleum and coal 42 +4 ® ( (3 -+10
Rubber +1 +1 +7( @ ®» ®

See footnotes at end of table, p. 81.

2 It may be asked why, if there has been such a marked tendency for inverted turns in staple, made-to-
stock investment series to occur early in business cycle contractions and expansions, there was not a greater
concentration of turns in investment during the early stages of activity phases (see table 24). The answer
appears to be that the sample is composed of series for which activity has shown a pronounced tendency to
turn prior to business cycle turns, but which displayed roughly the same timing of movements in activity -
rates of change as the total manufacturing series. This was verified by analysis of diffusion indexes of
activity and of rates of change in activity. The former series led total manufacturers’ sales but the latter
turned roughly coincidently with rates of change in these sales.

21 Timing comparisons presented a special problem for the period following the recession of 194849, In
five of the nine industry series, troughs in inventory investment occurred pricr to the second quarter of 1950,
but during the third quarter there were second and deeper troughs which were related to the sudden up-
surge in sales at the outbreak of the Korean war. These later troughs would probably not have occurred
had there been no outbreak of hostilities,Jbut there is no certainty of this. For this reason, and in order to pre-
sent as accurate a picture of timing as possible, measures for both troughs have been included. (See table
26.)
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B. SUMMARY OF TIMING AND CONFORMITY

9 industry series 4 durable-goods | 5 nondurable-goods
industries industries
Timing and conformity comparisons
All turns All turns All turns
Allturns | except |Allturns| except |All turns except
Korean Korean Korean
Number of comparisons___.______...___... 42 34 20 16 22 18
Matching inventory investment. _ 41 33 20 16 21 17
Percentage of matching turns. . 98 97 100 100 95 94
Leads more than 3 months 5_ 6 6 3 3 3
Rough coincidences....__ 21 16 11 8 10
Leads 3 months or le: (n (7) (5) (5) (2) (2)
Coincidences. . ... 0] (V) (V) 0) 0) (0)
Lags 3 months or less (14) (9) 6) 3) 8) (6)
Lags more than 3 months 5__. 14 11 6 5

! Inventory investment series have been deflated at 1956. 1957-58 turns based on undeflated data.

2 Inventory investment turn occurs, but there is no sales turn.

3 Sales turn occurs but no matching inventory investment turn.

4 No turn occurs in either sales or inventory investment.

5 In the 1949 revival zone, investment troughs prior to mid-1950 have been used in the timing measures
when 2 troughs occurred.

Souree: Based on material from Department of Commerce.

TIMING AND CONFORMITY OF INVESTMENT: COMPARISON WITH
REFERENCE TURNS

It may be concluded from table 27 that finished-goods investment
1s very sensitive to cyclical forces. Conformity to reference cycles is
very high: of 54 possible comparisons 52 turns could be matched with
reference turns.

With overall conformity so high it is not surprising that there is
little difference between that of durables and nondurables. It will
be noted that investment turns could be matched with reference turns
on occasions when no sales turns occurred, indicating that investment
was responsive to cyclical forces even when these forces were not
sufficiently strong to bring about full-fledged movements in the
related sales series.?

There 1s one observation that deserves special mention: timing of
investment turns shows less variation among the several industry
series when compared to reference turns than when compared to
sales turns. (See the timing measures in table 26 and table 27 for
any given peak or trough.) This suggests further evidence of the
relations between inventory investment and rates of change in sales.
Analysis of the individual series indicates that turns in rates-of-change-
in-sales movements tended to occur at about the same time in most
of the series during the period studied. Some indirect evidence of this
may be seen by observing the comprehensive series in chart 13:
timing of turns in the durables and nondurables rates-of-change-in-
sales series is coincident in five comparisons, and varies by only 3
months in the other two. Since turns in rates of change in sales
occur at about the same time, comparisons of inventory investment
with reference turns which were fixed points in time give roughly the
same degree of agreement among the revised series as would timing
"5 These “extra” turns may be noted in table 26. In most instances they relate to the ‘‘Korean” cycle

which has already been discussed, but there is one investment cycle, in the paper products industry, which
is related to the 1953-54 business cycle peak and trough,
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comparisons with rates of change in the respective sales series.
Apparently, this relationship is closer than with movements in the
series for sales proper.

TaBLE 27.—Timing and conformity of manufacturers’ finished-goods inventory
investment al reference turns

A. TIMING MEASURES!

Lead (-) or lag (), in months

Busi- | Business cycle Korean

ness- |trough, October cycle Business cycles
Industry cycle 1949

peak,

Nov

1948 | Turns | Turns | Peak, |Trough,| Peak, |Trough,| Peak, |Trough,
prior to| after | Feb- i June July | Aug- { July | April
mid- mid- | ruary 1952 1953 ust 1957 1948

1950 1950 1951 1954

Total manufacturing________ +3 -2 410 +6 -1 41 -3 ~—14 +1
Durable-goods industries,

total o iioameoaa- 0 -2 +10 +6 +2 +1 -3 -8 +4
Nondurable-goods indus-

tries, total - -6 —2 +10 +6 -1 +1 +3 —14 +1
Primary metals +6 @ +10 +6 +2 +1 B I P S,
Machinery (inc

[ 3701 ) O —— - +3 +1 +10 +6 +1 -2 e 2 (S .
Transportation equipment

(including motor vehicles)_ 0 —5 410 43 42 -2
Stone, clay, and glass_._..__ +3 @) +10 +6 +2 —2
Food and beverages._ —6 -2 +10 +6 +2 +1
Paper . cccmcne- - +3 -2 -+10 +6 -+8 +7
Chemical ..__..__ - +3 +4 +10 +6 +2 +1
Petroleum and coal - +3 R E . -+3 —1 +10
Rubber-.. oo -3 @ +10 +12 @) @

B. SUMMARY OF TIMING AND CONFORMITY

9 industry series 4 durable- |5 nondurable-
goods in- goods in-
Timing and conformity comparisons dustries, all | dustries, all
All turns | Al turns ex- turns turns
cept Korean

Number of COMPAriSONS. oo recccmmccocmamnnn 54 36 24 30

Matching inventory turns. - - 52 35 24 28

Percentage of matching turns 96 ’ 97 100 93

Leads more than 3 months 3 _. ... .- 4 4 1 3

Rough coincidences 3 30 21 17 13
Leads, 3 months or less (11) 10) (4} (4)
Coincidences..._ - [6))] 1) (1) 0)
Lags, 3 months or less_..... (18) (10) ()} 9)

Lags, more than 3 months @ 18 10 6 12

1 Inventory series have been deflated to 1956; 195758 turns based on undeflated data.

3 No matching inventory investment turn.

3 In making comparison with the reference trough of October 1949, investment troughs prior to mid-1950
have been used in the timing measures where 2 troughs occurred.

Source: Based on material from Department of Commerce.

AMPLITUDE OF DURABLES AND NONDURABLES INVESTMENT DURING
CycLEes

Measures of amplitude of movements in finished-goods inventory
investment reveal that the relative amplitude of the durables series
is greater than that of nondurables. This is readily seen in table 28.
Total change in relation to size of stocks, is greater for durables than
for nondurables in five of the seven phases examined. Nondurable
finished-goods stocks, however, are considerably larger than durables
stocks, and total investment movements in the nondurables series are
larger in five of the seven phases.
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TaBLE 28.—Amplitude of change in finished-goods inventory investment cycles, by
phase, 1948-68

Peak- Peak- Peak- Peak- Peak- Peak- Peak-
Industry trough trough trough trough trough trough trough
(1948-49) | (1949-50) | (1950-52) | (1852-53) | (1953-54) | (1954-56) { (1956-58)

Total change (relative) &

Total manufacturing. ._______._ —7.72 | +1595| ~13.51 +4.92 ~5.83 +6.93 —7.60
Durable goods .. ... -7.35| 419.44 | -1574 +6.43 | —~11.23 | +10.16 -~7.60
Nondurable goods -9.37 | +413.55 | —12.40 +4.88 —3.56 -+6.74 —9.00

Change per month (relative) !

Total manufacturing —-1.29 4. 66 —1.13 +.41 —.65 -+.20 ~.32

Durable goods..__.___. —.82 +.81 —1.31 +.71 —1.25 +.34 —.36

Nondurable goods. _.._._.__._._. —.62 +. 56 -—1.38 .33 —.24 +.37 —.38
Total change (millions of dollars) 2

Total manufacturing —835 | +1,321 | —1,703 1666 —790 | +1,190 —1,436

Durable goods . __.__ —315 -+908 —815 +360 —668 +856 —~700

Nondurable goods —561 +923 ~920 4379 —278 +-602 —882

Change per month (millions of dollars) 2

Total manufacturing, —139 +76 —142 +55 ~88 +49 —60
Durable goods . ... —52 438 —68 +40 —74 429 ~33
Nondurable goods. 37 -+38 —102 +25 —18 -+33 ~37

1 Expressed as percent of the mean level of inventories during the phase. Mean level is an average of
beginning and ending level of inventories of the terminal quarters of the phase.

2 All 1948-54 data have been deflated (1947 dollars). Measures for the two most recent phases are based
on undeflated (book value) data.

Source: Based on material from Department of Commerce.
SuMMARY

Abramovitz emphasized the fact thai finished stocks are of several
different types, each possessing quite different cyclical characteristics.
Analysis of postwar composition reveals that finished goods whose
production cycles are governed by supply comprise less than one-
third of the total. The major part, from 41 to 51 percent of the
total, is made up of staple made-to-stock inventories. Goods made
to order are estimated at 15 to 25 percent of the total. According
to Abramovitz, staple made-to-stock goods may be expected to move
in an inverted fashion relative to sales, made-to-order stocks will
move in positive conformity, and the remainder will be cyclically
insensitive or erratic.

Postwar finished-goods behavior was studied by analyzing two sets
of inventory data. The first was composed of data for 25 staple,
made-to-stock commodities, representing the largest component of
finished goods. The second was composed of Department of Com-
merce industry data for nine industry groups and for comprehensive
groupings. Among the commodity series, finished stocks were found
to move in a strongly inverted fashion relative to sales or output,
but with a well-developed tendeancy to turn and come into phase as
the duration of the activity phase increased. The Department of
Commerce industry data revealed a consistent tendency for stocks to
lag behind sales and reference turns, but movements were rarely of
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the completely inverted sort observed in the commodity series. The
conclusion drawn was that the staple made-to-stock inventories con-
tribute a strong tendency toward inverted behavior, but that other
categories offset inverted tendencies to & significant degree.

Study of inventory investment data for the 25 commodities revealed
that investment moved in an inverted fashion relative to rates of
change in sales, but that peaks (troughs) in inventory investment led
or turned coincidently with troughs (peaks) in rates of change in
activity. Since peaks and troughs in rates of change in activity tend
to occur well before the end of each business cycle phase, the inverted
movements in inventory investment may be expected to terminate
relatively early in the business cycle phase. Analysis of finished-
goods inventory investment in the Department of Commerce series
shows this to be the case. Total manufacturers’ investment turns
roughly coincidently with business cycle turns or moves in an inverted
fashion (i.e., lags) for only a few months in the early part of a business
cycle phase.



CHAPTER 6

GOODS-IN-PROCESS INVENTORIES AND INVENTORY
INVESTMENT

For his study of goods-in-process behavior, Abramovitz once again
divided the category into its major components and sought to deter-
mine the typical %ehavior of each. In the present chapter, a discussion
of Abramovitz’ system of classification and the theory which he devel-
oped is followed by an observation of the behavior of 0ods-in-process
stocks and investment as revealed in Department of Commerce data.
A third section develops possible reasons for observed differences in
actual and hypothesized behavior and presents a revised theory.

Amplitude of movements in purchased materials, goods-in-process,
and finished-goods investment are compared in chapter 7. As noted
in this chapter, however, significant movements in goods-in-process
investment are found only in the durables series, Nondurables
In-process investment moves erratically and with little amplitude.

ABramoviTz’ THEORY OoF Goops-IN-PRoCESS BEHAVIOR !

Abramovitz classified these stocks under two heads, those held
within and those held between stages of manufacture. On the basis of
an analysis of production processes, and from information in a special
Federal Trade Commission survey for 1939, relating to size of goods-
In-process stocks held by specific industries, he estimated that 37.7
percent, of goods-in-process stocks were held by continuous process

“industries which characteristically hold them within stages; 36.1
percent by discontinuous process industries with large holdings of
in-process stocks between stages; and2 6.2 percent by industries with a
mixture of continuous and discontinuous processes. He pointed out
that if inventories in the mixed industries were about equally divided
between stocks held within and stocks held between stages, roughly
half of all goods in process would be held in each.

Goods-in-process behavior in the continuous process industries was
determined by several hypothetical models which showed that the
timing of turns in these stocks is dependent upon the timing pattern of
inputs and the length of the production period. On the basis of this
analysis Abramovitz concludes that: “In such industries stocks of
goods in process cannot lag behind production. On the contrary, they
are likely to lead. The lead, however, cannot exceed an interval
equal to a production period; that is, it cannot exceed the time elapsing
between the moment work is begun upon a prospective unit of output
in a manufacturing establishment and the time it is ready for de-
livery.” 2

Regarding the goods in process held by discontinuous and mixed
industries, he points out that “In other [than continuous] manu-

1 The following account is based upon Abramovitz, ‘“Inventories and Business Cycles, with Special
Reference to Manufacturers Inventories,” New York, NBER, 1950, pp. 160-177, 380-388.

11bid., p. 380. Abramovitz estimates the average length of the production period in American industry to
be 25 days, pp. 171~174.
85
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facturing industries, the relation need not be rigid; yet even here there
is a bias in favor of a positive relation between production and goods
in process. For only surplus stocks between stages can move inversely
to output. The stocks within the various stages of discontinuous
industries must still move together with activity in their respective
stages. Since activity in these stages is closely bound together, so
must output and goods in process within the various stages. Finally,
it must be remembered that surplus stocks between stages need not
move inversely to output; they only may do so.

«x * * there is, in fact, a very powerful set of forces impelling
(all) goods in process as here defined, to move together with output
in manufacturing as a whole.””?

The analysis of goods-in-process investment follows along similar
lines. Emphasis is given to the behavior of in-process stocks within
stages. For these goods Abramovitz finds that investment will not
lag behind the rate of increase in output and is likely to lead, but not
by more than one production period.* He holds that goods ‘‘between
stages’” in discontinouous industries may or may not act in the same
fashion, “when they do not, the effect is probably to cause goods in
process in the aggregate to respond to changes in activity somewhat
more tardily than they otherwise would. Hence investment in goods
in process as a whole is likely to lead the rate of growth of production
by less than investment in continuous industries does. It may even
lag by a short interval. It seems best, therefore, to say merely that
investment in goods in process and the rate of growth of output turn
at nearly the same time.” *

Goops-IN-PrRocESS INVENTORIES

Before examining the Department of Commerce data on goods-in-
process inventories, it should be noted that the problems of deflation
here are much greater than those encountered with purchased-
materials and finished-goods data. Goods in process are not bought
and sold and there is no market price for them. Their value for
accounting purposes is determined by cost-accounting techniques
which estimate the value of labor and overhead applied to the pur-
chased materials. For the inventory data there are, therefore, no
price indexes from which deflators can be constructed, nor any clues
to the composition of goods in process (i.e., the proportions which are
are in early, middle, and late stages of production) which would
permit assumptions as to the value added.

These restrictions reduce the effectiveness of the analysis, but do
not, preclude learning from the data. Crude deflators can be devised
which will permit us to observe whether or not cyclical characteristics
found in the undeflated series are sufficiently well stamped upon the
data to remain apparent after making an arbitrary allowance for
possible price effect. Furthermore, the undeflated data may be
examined and, where there are a large number of observations,
generalizations may be made concerning well-established character-
istics. .

3 Ibid., p. 165.

4 Ibid., p. 387.
8 Ibid., p. 387.
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Comprehensive goods in process series were deflated by using an
average of the purchased-materials and finished-goods deflators. It
was not deemed worthwhile to prepare deflators for the individual
industry series, but timing and conformity measures of the undeflated
series were prepared, as well as a summary of the timing sequence of
their turns when related to turns in undeflated purchased materials
and finished goods.

MAJOR PATTERNS OF MOVEMENT IN STOCKS

The undeflated goods-in-process inventory series for total manu-
facturing shows three well-marked cyclical movements from 1945 to
1958 (chart 14). There is, however, no movement in the serles
which would indicate conformity to the cyclical forces accompanying
the Korean period.

Deflation alters the total manufacturing series significantly in only
one phase. The timing of the first cycle peak occurs 14 months
earlier in the deflated than in the corresponding undeflated series
(table 29). The undeflated-durables series which has the same pat-
tern of movement as total manufacturing is affected in the same way.

In the undeflated nondurables series the cyclical patterns are less
clearly defined. The pattern of the first cycle is approximately the
same as that of the undeflated total manufacturing series, but move-
ments are smaller. From June 1951 to the second peak in June 1953
a series of irregular movements occurs, and the contraction which
follows is of very small amplitude. When the nondurables data are
deflated, the resulting series moves so irregularly, prior to mid-1953,
that no cycle turns can be marked. The contraction of 1953-54
remains, however, with timing approximately the same as in the
undeflated series.
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CHART 14

Goops-IN-PROCESS INVENTORIES AND JSALES: ToTAL MANUFACTURING, DURABLE-
AND NoNDURABLE-Goops INDpusTRIES, 1946-58

Total manufacturing
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Shaded areas represent business contractions; unshaded areas, expansions.
Dots identify peaks and troughs of deflated inventory cycles; circles, of undeflated cycles. All sales
data are undeflated.

Source: Department of Commerce. Data deflated by the author,
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TaBLE 29.—Timing and conformity of manufacturers’ goods-in-process inventories
at oulput and sales turns

A. TIMING MEASURES

Lead (—) or lag (+), in months, in zones associated with

reference turns

Industry
Korean war
1948 | 1949 1053 | 1954 | 1957 | 1958
peak | trough peak | trough | peak | trough
1951 | 1952
peak | trough
Timing of inventories to output turns
Deflated inventory data:
Total manufacturing..._.__ -] =10 +1| 1) Sl) 0
Durable-goods industries, total. -10 +4 | (1) 1) +1
Nondurable-goods industrles, to ® @) (O] @) ~1
Undeflated inventory data:
Total manufacturing. .. +4 +1] (O] +1
Durable-goods industries, - +5 +4| O ") +1
Nondurable-goods mdusmes, to +5 +6( () @ -1
Industry series (undeflated):
Primary metals +4| 47 (r; @ | +4 0 -
Machinery (including electrical).. -1 +7] @ O] -8 10 [ el
Transportation equipment (in
motor vehicles).._ -6 421 (1 ) 0] 0 fecoooifoaaaans
Stone, clay, and gl +3 +9 (0 (%) +2 -
Food and beverages. 1) (O] ") [¢)) O] .
Paper.. +4 | +8 +13| @ -
Chemical.._..._. +9| -8 —10 1 .
Petroleum and coal +7] @ ® Q] -
Rubber. +7 1 +20 Q@ (O I/ I N SR
Timing of inventories to sales turns
Deflated inventory data:
Total manufacturing....____ -12 o] ) 0
Durable-goods industries, tot: -15 (‘; [O] +1
Nondurable-goods industries, tot ® ® ( (O] ®
Undeflated inventory data:
Total manufacturing . _ 0l M m +1
Durable-goods industries, total. _ +3 (’; O] +1
Nondurable-goods industries, total =2 O] @
Industry series:
Primary metals- ..o +71 @ 19} +2
Machinery (including electrical +1] @ O] —6
Transportation equipment (includ
motor vehicles) +21 (1 ) 0
Stone, clay, and glass__ +3[ (3 (2) +3
Food and beverages. Q) " (OB O]
Paper.._.__.....__ +2 | +8 +70 ¢
Chemical_______. +9 [ =5 —11 2
Petroleum and coa +H]® [Q] ®
Rubber.........._... +3] +8 ® @

B. SUMMARY OF CONFORMITY TO OUTPUT

9 industry series 4 durable-goods 5 nondurable-
industries goods industries
Al | Allturns | AUl | Altyrns | AN | Allturns
turns except turns except turns except
Korean Korean Korean
Number of comparisons.__._._._...._ 39 29 20 16 19 13
Matching inventory turns. ........_ 31 26 16 16 15 10
Percentage of matching turms___._.__ 79 90 80 100 79 77

! No turn occurs in either activity or inventories,
3 Activity turn occurs, but no matching inventory turn.
? Inventory turn occurs, but there is no activity turn.

4 Not available.

Source: Based on material from Department of Commerce.
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TIMING AND CONFORMITY OF STOCKS: COMPARISON WITH OUTPUT AND
SALES TURNS

In table 29 timing and conformity measures are presented for the
undeflated and deflated comprehensive series and for the undeflated
industry series. Timing comparisons were made with turns in output
as well as sales to facilitate subsequent discussion of the relations
between stocks and the rate of output.

The movements described above conform to all movements in
output and sales for the total manufacturing and durables compre-
hensive series. Timing is virtually coincident for all turns in the
undeflated series prior to the revival in 1958. Deflation alters the
timing no more than 1 month, except for the 1948 peak when the
turn in stocks occurs slightly over a year earlier.

In the nondurables undeflated comprehensive series the turns con-
form to the output and sales turns associated with the business cycle,
but not to those associated with the Korean cycle. TFor the two turns
which remain in the nondurables series after deflation, the timing is
approximately the same.

Among the undeflated industry series, 29 of the 39 turns in output
have matching stock turns, but timing is irregular. There appears
to be a tendency for stocks to lag behind output, but & number of
leads are noted. On the whole the durables conform better and show
more consistent timing.®

TIMING OF STOCKS DURING BUSINESS CYCLES

~In table 30 timing of both the deflated and undeflated compre-
hensive series is compared with reference turns. With the exception
of the first peak the deflated total manufacturing and durable stocks
series turn roughly coincidently with business cycle (reference) turn-
ing points. The deflated nondurables series, of course, conforms only
to the 1953-54 business cycle turns.

Since the undeflated goods-in-process industry series may not be
relied upon to give an accurate picture of timing of cyclical movements,
the sequence of turns in these series has been velated to comparable
turns in the purchased-materials and finished-goods series. The
cyclical behavior ot these last two types of stocks has already been
described, and it is assumed that the patterns of sequence observed
in the undeflated series, if well established, will provide an acceptable
approximation of those which would be found to obtain if deflation of
all the series could be properly carried out.’

s There is a tendency for the durables series to show earlier turns relative to output and sales peaks than
they do at troughs. The characteristic does not appear, however, in the nondurables comprehenst . e series.
7 Dhis assumption is, of course, open to the criticism that price effects (upward during expansion, down-
ward during contraction) may tend to find their way into inventory values in a time sequence in which

purchased materials show the effect first, followed by goods in process and finished goods. I have not
noticed such a tendency in deflating the purchased-materials and finished-goods series, however.
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T aBLE 30.— Timing of manufacturers’ goods-in-process tnventories at reference turns
g

Lead (—) or lag (+) in months

Business cycle Business cycles
Industry
Peak, | Trough, | Peak, | Trough, | Peak, Trough,
Novem- | October |July 1953 | August | July 1957 {April 1958
ber 1948 1949 1954
Deflated inventory data:
Total manufacturing._ .. _..__________. —14 +2 0
Durable-gocds industries, total. ... —14 +4 +1
Nondurable-goods industries, total. ... ® @ -1
Undeflated inventory data:
Total manufacturing......._.....___ 0 +2 +1
Durable-goods industries, total. __.... +1 +4 +1
Nondurable-goods industries, total.. .. 0 +1 -1

1 There were no turns conforming to ‘“Korean’ cycle reference dates,
? No matching turn in inventories.

Source: Based on material from Department of Commerce.

Accordingly, turns in the individual industry goods-in-process
series have been compared first with turns in purchased materials and
then with those in finished goods.

Comparisons with purchased-materials turns

Number Percent
Total eomparisons of goods in proeess 34 100
Leads, 4 or more months. 11 32
Rough coincidences..___. 18 53
Leads, less than 4 months._ _ _ (11) (33)
Coincidences. . . (2) (O]
Lags, less than 4 months___ (5) 14)
Lags, 4ormore months. ..o eeemeee 5 15
Comparisons with finished-goods turns
Number Percent
Total comparisons of goods in process 24 100
Leads, 4 or more months_ _ - 15 62
Rough eoincidences... . 5 21
Leads, less than 4 months. __. - (2) (9)
Coineidenees. - —....____.____.._. (2) 8
Lags, less than 4 months._ __ 1) [6))
Lags, 4 or more months 4 17

The typical relationships are apparent. Goods-in-process stocks
turn at approximately the same time as purchased materials in over
half the observations; but there is a tendency to lead. This is firmly
established in relation to finished-goods turns, with leads noted in 71
percent of the comparisons—4 months or more in 62 percent.

These findings are consistent with the comparisons of timing in the
deflated comprehensive series. To the extent that we may generalize
from these postwar observations, goods in process may be expected to
lead or coincide with business cycle peaks and to coincide or lag by
a short interval at troughs.
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Goops-IN-PRoCESs INVENTORY INVESTMENT

The overall behavior of total manufacturers’ inventory investment
in goods in process (chart 15) resembles in several respects that of
purchased-materials investment (chart 16). During the period
1945-49 the patterns of movements in the two undeflated series are
similar. Investment moves sharply upward until mid 1946, declines,
and rises to a second and lesser peak in the first half of 1948. There-
after each series declines to a trough in 1949. Following this last
trough, goods-in-process behavior differs from that observed in the
purchased-materials series. There is a major upward movement in
goods-in-process investment lasting until the second quarter of 1951,
following which there occurs an erratic, generally declining movement
until the second quarter of 1953, and then a sharp drop to the trough

n 19548
CHART 15

Goops-IN-PrRocEss INVENTORY INVESTMENT: ToTraL MANUFACTURING, DURABLE-
AND NoONDURABLE-Goo0Ds INDUSTRIES, 1946-58

Biltions of dollars Billions of dotlars

Total manufacturing

|
1946 47 48 '49 '50 51 '52 '53 '54 '55 '56 57 '58

Shaded areas represent business contractions; unshaded areas, expansions.
Dotsidentify peaks and troughs of deflated cycles; circles, of undeflated cycles.

Source: Department of Commerce, Datadefiated by the author,

8 The pattern of movement in the deflated series is essentially the same except that the peak in 1948 be-
comes ‘“submerged” and the peak in 1951 occurs 6 months later.
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The purchased-materials series during this last period shows a very
sensitive reaction to cyclical forces in the economy in 1951-52, de-
clining sharply to a well marked trough in the second quarter of 1952.

The durables goods-in-process series (undeflated and deflated) show
the same general pattern as total manufaciuring, except that there
are no irregular movements in 1952-53 (chart 16). The nondurables
series, on the other hand, show a much less well-defined pattern, being
especially choppy from the beginning of 1951 to the second quarter of
1953, so that peaks and troughs cannot be marked with confidence.

TIMING AND CONFORMITY OF INVESTMENT: COMPARISON WITH OUTPUT,
SALES, AND REFERENCE TURNS

The movements described for total manufacturing and durable-goods
investment are reflected in the timing measures shown in table 31.
Among the industry series most of the output turns may be matched
by those in inventory investment, but the timing is irregular.

TaBLE 31.—Timing and conformity of manufacturers’ goods-in-process inventory
investment at output and sales turns

A. TIMING MEASURES

Lead (=) or lag (+) in month:, in zones associated with reference

urns
Industry Korean War
. 1948 1949 1953 1954 1957 1958
peak | trough peak | trough| peak | trough
1951 1952
peak |[trough
Timing of investment to output turns
Deflated data:
Total manufacturing. . ...._..._. +1 -3 (1) (2 (3 o N PR IS,
Durable-goods industries, total.. +1 -2 ) O] ® b o N PO I
Nondurable-goods industries,
tal L O] ® o [O] @ [T G
Undeflated data:
Total manufacturing___.__...___ +1 -3 [0 Q] Q] +1 =21 ~2
Durable-goods industries, total.. +1 -2 ) [0} ® +1 =21 -2
Nondurable-goods industries,
total RG] @ @ @ ® ® ® @
Primary metals.___..__.____..__ -2 -2 +8 +4 -3 -5
Machinery (including electrical).| 10 -1 O] @ ® -3
Transportation equipment (in-
cluding motor vehicles)_.__._.. -13 —4 O] Ez) E‘)
Stone, clay, and glass.___ —11 +2 —6 3 3 .
Food and beverages_._.. ® @ @ @) ®
Paper. . . -~13 0 +8 [O]
Chemmical e —22 +4 —+5 +9 -2
Petroleum and coal ... —4 +4 ()] ® -3
Rubber_...____ .. O] -4 +10 -2 -3
Timing of investment to sales turns
Deflated data:
Total manufacturing. ___..._.___ -1 —4 (O] ® Q] -5
Durable-goods industries, total._ -4 -2 1) ® [©) B 3 P R

N ondlurable-goods industries,

total
Undeflated data:
Total manufacturing........._.. -1 —4 ) (6] () -5 —14 -1

@ ® @ ® @ @

Durable-goods industries, total.. —4 -2 0] ® () -5 —14 -2
Nondurable-goods industries,
tal L ® ® ® @ O] ] ® ®

Primary metals.......___..._____ -4 -2 +8 +5 —5 —6
Machinery (including electrical) . -1 -7 ) (0] ® -8
Transportation equipment (in-

cluding motor vehicles)..._..__ -10 —4 O] (2 ® ~11 ) e,
St ~11 —4 —6 2’) (‘; +7
Food and beverages. ... @ U] O] O] [ ]
Paper -13 -2 ® +2 ® (L) I I SN

h —18 +4 +8 +8 -3 -2 -

—4 +1 m ® -2 0]
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TapLE 31.—Timing and conformity of manufacturers’ goods-in-process invenlory
investment at output and sales turns—Continued

B. SUMMARY OF CONFORMITY TO OUTPUT

9 industry series 4 durablé-goods | 5 nondurable-goods
industries industries
All turns All turns All turns
Allturns | except {Allturns{ except |Alltumms| except
Korean Korean Korean
Number of comparisons.. 38 28 20 16 18 12
Matching inventory turns__ 34 25 16 13 18 12
Percentage of matching turns 90 90 80 81 100 100

1 Inventory investment turn occurs, but there is no activity turn.

2 No turn occurs in either activity or inventory investment.

3 Activity turn oceurs but no matching inventory investment turn.
+ Not available.

Source: Based on material from Department of Commerce.

Timing comparisons of the comprehensive series and reference turns
are shown in table 32. The total manufacturing and durables series
(both deflated and undeflated) lead at all business cycle turns.

TasLE 32.—Timing of manufacturers’ goods-in-process inventory investment ai
reference turns

Lead (-) or lag (4) in months
Business cycle | Korean cycle Business cycles
Industry
Peak |Trough{ Peak [Trough| Peak |Trough|{ Peak |Trough
No- | Octo- | Febru-| June | July | Aug- | July | April
vember| ber ary 1952 1953 ust 1957 1958
1948 | 1949 | 1951 1954 B
Deflated data:
Total manufacturing . ._.._______ -3 -2 +9 (O] ) L 7 U I
Durable-goods industries, total._ -3 -2 +6 (O] 1) R T (PR M
Nondurable-goods  industries,
total O] (O] O] O] m (GO T IR —
Undeflated data:
Total manufacturing._ ... -3 -2 +3 Q] O] -3 —20 -2
Durable-good industries, total. . -3 —2 0 (0] O] -3 —20 -2
Nondurable-goods  industries,
170171 ® 0] O] m 0} ® 0} ®

1 No turn in inventory investment.
Source: Based on material from Department of Commerce.

For the individual industry series, turn sequences are summarized
below.

Comparisons with purchased materials investment turns

Number Percent
Total comparisons:

Goods-in-process investment._ - . - 35 100

Leads, 4 or more months . e eiececne- 4 11

Rough coincidences_..____. 25 72
Leads, less than 4 months. . (10) (29)
CoINeIAdenCes . - oot mmmme e ———— (9) (26)

Lags, less than 4 months.______ (6) 17

Lags, 4 or more months . 6 17
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Comparisons with finished goods investment turns

Number Percent
Total comparisons:

Goods-in-process investment . _ e 37 100
Leads, 4 or more months__ 15 40

Rough coincidences . - .o ammm e 19 52
Leads, less than 3 months. oo (12) (33)
Coincidences. - o ceeoaeoacoooo g - o ) (11)

Lags, less than 3 months.___. - 3) [¢))

Lags, 4 or more months 3 8

A clear timing tendency is revealed: turns in goods-in-process
investment occur roughly coincidently with turns in purchased-mate-
rials investment, but lead turns in finished-goods investment.

These findings are sufficiently in agreement with the measures for
the other comprehensive series presented in table 35 (ch. 7) to permit
a generalization as to postwar timing. Goods-in-process investment,
like purchased-materials investment, will tend to lead business cycle
turns. The lead may be of considerable duration.

ANaLYsIs AND REvisioN or ABramoviTz’ THEORY

If one attempts to pass judgment on Abramovitz’ theory in the
light of the observed behavior of the data, the results are ambiguous.
The general tendency for goods in process to roughly coincide with
turns in output is consistent with Abramovitz’ explanation. On the
other hand, there is nothing in the theory that would lead one to
expect the several very long leads and lags that occur in the industry
series, or the failure of such goods in process as total nondurables and
certain of the industry series to conform to the Korean cycle.

The behavior of inventory investinent is even less consistent with
the theory. In a comparison of investment turns in the undeflated
industry series with turns in rates of change in comparabls output
series, of the 36 turns in the latter, timing was as follows: 6 leads (3 of
which 6 or more months); 9 coincidences; 21 lags (17 of which, 6 or
more months).

The leads and lags of 6 months and more would appear to be well
outside the range of possible timing according to Abramovitz’ theory.
Espe-ally difficult to explain is the behavior of investment in the
total manufacturing and durable series after 1949. The great up-
ward movement in inventory investment observed in these series in
chart 15 lasted until the latter half of 1951, the peak occurring
roughly coincidently with the trough in the rate of change in output.

I can suggest four possible explanations for this disagreement
between Abramovitz’ theoretical statement and the behavior of the
data: (1) Errors in the data due to price movements; (2) definitional
difficulties leading to a reporting of stocks other than goods in process;
(3) changes in composition of goods-in-process stocks since World
War IT; and (4) theoretical omissions.

Little need be said regarding the first point; it has already been
shown that formidable obstacles to deflation exist. While we can
be confident of neither the undeflated nor the deflated data, the
differences noted between the timing in the series and the timing
postulated by Abramovitz cannot be attributed principally to this

76626—61—pt. I—8
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difficulty. Experience with the purchased-materials and finished-
goods series, for which deflation is more reliable, indicate that only
in a small minority of cases does deflation significantly alter the
essential pattern of movements in stocks and inventory investment.

It is quite possible that in the current data goods in process are not
identical with those defined by Abramovitz. We do not know for in-
stance how much of these goods are fully fabricated items held by
plants in vertically integrated organizations, goods which are in
process only in the sense that they will enter into further production
in another division of the organization. In a nonintegrated firm such
stocks would be reported as finished goods. Although there is no way
to determine the extent to which this is true, its significance is doubt-
ful. It is only reasonable to expect integrated corporation reports
to be composed of consolidated accounting records kept by member
plants or divisions. Since the cost records of individual plants or
divisions contain separate statements of inventories held at each stage
of fabrication the consolidated report should not provide a different
figure from that which would have been reported had the production
units been individual firms.

The third possible reason for differences between theory and ob-
served behavior appears to be of greater importance. Abramovits’
analysis rested on the assumption that continuous process operations
were the most important in American industry, and that the behavior
of goods in process within stages dominated the cyclical pattern of
total goods in process. This assumption was based on his estimates
of the relative amount of goods in process held by continuous, mixed,
and discontinuous industries in 1939.

As shown previously, there has been a marked change in the struc-
ture of American industry since 1939; the durables, especially trans-
portation equipment and machinery, having assumed a more promi-
nent place. It is precisely these industries that have discontinuous
production processes.?

Approximately 50 percent of total stocks were held by durables
manufacturers at the close of 1939. Comparable figures for December
31, 1953, show durables with 58 percent of total stocks.’® The dis-

Value of total stocks by production
. process of minor industries

Continuous |Discontinuous Mixed

Petroleum and coal produets. ....ocooooonooo_..
Durable goods manufacturing:

Lumber and wood products. . .. ... 20 43 37
Stone, clay, and glass. ... 15 38 47
Ferrous and nonferrous metals and their products

{excluding machinery) 45 30 25
Machinery (including eleetrical) ... ._..._.._.__.__ 5 62 33
Transportation equipment (including auto)....._... 17 83 | e,

? This is clearly seen in Abramovitz’ estimates of the value of total stocks held by production processes
on Dec. 31, 1939 (compiled from table 105, with dollar figures converted to percentages, ibid., p. 560).

10 [ derived the 1939 figure from ibid., table 105, p. 560, omitting the miscellaneous category and classify-
ing the industries as durable or nondurable. The 1953 figure was obtained similarly using the 1953 Annual
Survey of Manufactures data.
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parity between the amounts of goods-in-process stocks held by the
durables and nondurables categories on the two dates is even greater
because the discontinuous processes, so important to the durables
industries, carry a higher proportion of total stocks as goods in process
than do the mixed or continuous processes. Using Abramovitz’
assumptions, it is estimated that durable manufactures held 57 percent
of all goods in process in 1939 and 65 percent in 1953.!! But the
latter figure, although comparable with Abramovitz’, is too low.
According to the census estimates (Annual Survey of Manufactures),
goods in process hald in 1953 by these same industries amounted to
81 percent of the total.!?

The effect of this increased role of durables is, of course, to increase
the proportion of total goods in process held by discontinuous process
industrial activities. Using Abramovitz’ assumptions and method,
comparable estimates for 1939 and 1953 are as follows:

1939 1953
CONEINUOUS - - o - oo oo emae 37.7 32
Discontinuous. .. - - 36.1 46
Mixed- o - - 26.2 22

An estimate made directly from the postwar census goods-in-process
data, rather than the Abramovitz method, results in a slightly higher
proportion of goods-in-process stocks held by industries engaging in
discontinuous processes, roughly 50 percent. The significance of this
finding is clear. The increased importance of that type of goods in
process most loosely tied to the rate of production could account,
in part, for the disparity noted between the behavior hypothesized
and that observed in the data.

Finally, it appears that Abramovitz in his theoretical discussion
omitted some possible types of behavior which may be of importance.
The first omission concerns the behavior of goods in process between
stages. As pointed out previously, Abramovitz’ treatment of the be-
havior of these stocks was somewhat sketchy; only surplus stocks
could move in an inverted fashion, but they need not. In the main,
he holds, these between-stage stocks may be expected to move fairly
closely with output. T suggest that when these goods in process are
standardized component parts they need not behave either in an
inverted fashion or move with the rate of output, but may be treated
in a manner similar to purchased materials; that is, increased in ad-
vance of actual utilization on the basis of orders received. Further,
as in the case of purchased materials, it may be desirable for the
manufacturer to allow these goods in process to accumulate when there
is a rapidly rising backlog of orders or when a large order backlog is
not being significantly reduced. Such a hypothesis is particularly
helpful in explaining the long expansion in durables goods-in-process
investment from 1949 to 1951.

The second omission concerns goods in process held within stages
of production. Abramovitz assumes that these will be effected by

11 1n preparing this estimate I made use of Abramovitz’ estimates of the value of each industry’s total
stocks held in continuous, discontinuous, and mixed type operations and converted these by using his

average ratios of goods in process to total stocks for the 3 types of processes. See ibid., p. 164, for these ratios.
12 Excluding the miscellaneous category. See footnote 10 above.
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changes in the rate of output. I suggest that this need not be the
case if output is varied simply by working more or fewer days per
week or more or fewer shifts per day, without increasing or decreasing
the number of machines used. Under such conditions the amount of
material in process at any time need not be altered. This practice
is quite important in some industries (e.g., in the cotton broad-woven
goods industry, varying the number of days worked per week is the
principal device for varying output). Further, it is a well-established
fact that the length of the workweek in manufac¢turing varies with
the business cycle. To the extent that output is varied in this fashion,
fluctuations in the level of goods in process within stages will tend to
be muted, and the type of movement visualized by Abramovitz will
play a lesser role.

If these previously omitted cases are added to the theoretical de-
scription of goods-in-process inventory behavior and due account is
taken of the changed composition of these stocks, the composite picture
is altered substantially. The movements of within-stage stocks be-
come less important in determining the overall pattern because these
stocks are smaller and because they are not so completely tied to move-
ments in the rate of change in output as was formerly supposed.
The movements of between-stage stocks, on the other hand, become
more important, for they are much larger than in prewar years.
Moreover, they are no longer so closely tied to output movements
under the revised theory, but are related in a larger measure to the
volume of incoming orders and to the levels of unfilled orders.

These revisions do not leave us with a very precise theory, but
certain conclusions may be drawn as to expected behavior. Goods-in-
process stocks may be expected to conform closely to cyclical move-
ments. Expected timing of these movements is somewhat indeter-
minate, except that there would seem to be little reason to anticipate
the development of inverted tendencies. (Goods-in-process invest-
ment movements would be expected to resemble those of purchased-
materials investment, moving with a lead at both peak and trough
and thereby contributing to the early set of forces: which brings about
the end of the expansion and of the contraction phases. :

Such a theory goes far toward explaining the difference in behavior
‘oft durable and nondurable goods-in-process investment. Invest-
ment series for durables manufacturers’ goods-in-process inventories,
which contain a large proportion of between-process stocks, are
relatively sensitive to business cycles; those for nondurables, which
contain a small proportion of such stocks, are relatively insensitive.

SUMMARY

Although problems of deflation render conclusions regarding goods-
in-process behavior less dependable than those for purchased materials
and finished goods, certain characteristics may be noted. The inven-
tory series conformed to business cycles with virtually coincident tim-
ing at four of the six reference. cycle turns, and inventory investment
led all business cycle turns. Analysis of sequence of timing among the
industry series indicates that, for both inventory and investment,
goods in process lead or turn coincidently with purchased materials

“and lead finished-goods series.
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Although these findings are generally consistent with Abramovitz’
theory among the individual industry investment series, irregularities
in timing appear which cannot be explained by his analysis. Three
factors appear to contribute to this behavior:

(1) The composition of postwar goods in process is different from
that observed by Abramovitz. Owing to the increased role of dur-
ables, there is a much larger proportion of these stocks held by indus-
tries engaging in discontimuous processes, roughly 50 percent com-
pared with his estimate of 36 percent.

(2) Goods-in-process stocks in discontinuous-process industries are
likely to be held in substantial quantities between stages. These
stocks may be expected to rise and fall in a manner similar to that of
purchased materials.

(3) Goods held within stages need not fluctuate in as close con-
formity to changes in output as Abramovitz maintained.



CHAPTER 7

CYCLICAL BEHAVIOR OF INVENTORY AND INVENTORY
INVESTMENT MOVEMENTS AT THE THREE STAGES OF
FABRICATION: SUMMARY

It is now possible to bring together summary statements regarding
manufacturers’ inventories and investment, and to note how move-
ments at each stage of fabrication form the composite patterns of
total manufacturers’ inventory and inventory investment behavior.!

TaBLE 33.—Timing of inventories and inventory investment at business cycle turns:
Summary

A. INVENTORIES, ALL MANUFACTURERS

Lead (—) or lag (+), in months
Business cycle turn
Purchased Finished Goods in Total in-
materials goods process ventories
Peak, November1948.._______________.________. -3.0 +7.0 —14.0 +4.0
Trough, October 1949. . - +6.0 +11.0 -+2.0 4-6.0
Korean peak, February 1951 ____ .. ..___.____ +9.0 +14.0 (4] )]
Korean trough, June 1952..__ -+4.0 +4.0 1) O]
Peak, July1953.____._____ +1.0 +8.0 0 +2.0
Trough, August 1954. ..o _ +8.0 +1.0 <+1.0 +1.0
Peak, July 1957 o +4.0 +6.0 +2.0 2.0
Trough, April1958. .. oo eao +5.0 +8.0 +7.0 +8.0
+2.8 +8.8 —4.0 +2.7
+5.8 +6.0 +3.3 +5.0
Peaksand troughs.. +4.6 +7.4 -~.3 +3.8
Prewar average, peaksan - -1- +8.6

B. INVENTORIES, DURABLE AND NONDURABLE MANUFACTURERS

Lead (=) or lag (+), in months

Purchased Finished Goods in Total in-
Business ¢ycle turn materials goods process ventories
Dur- | Non- | Dur- | Non- | Dur- | Non- | Dur- | Non.
able [durable] able [durable| able [durable| able [durable
Peak, November 1048.. -180( —-1L0}| 480 +6.0 ~14 (O] -14 m
Trough, October 1949.__ +4.0| 480 +1L.0 | 411.0 +4 (O] +4 )
Korean peak, February 1951 +13.0 | +49.0 O] +14.0 m (O] O] O]
Korean trough, June 1952.._ +2.0 (O] O] +10.0 [O)] (O] O] )
Peak, July 1953..__._...__ +1.0 O] +5.0 (O] +1] —-10 +2 +2.0
Trough, August 1954. +10.0| 47.0{ +1.0 O] +1] 41.0 +9 +1.0
Peak, July 1957.....__ —40 +1.0] +6.0| +6.0 +1{ +6.0 +3 +1.0
Trough, April 1958 . _ .. .ccceo__. +4.0|410.0} 49.0| +5.0 +7{ +6.0 +8 +5.0
Averages, peaks and troughs__.{ +1.8| 457 +6.7] 488 0| +3.2 +2 +3.2

! Timing measures mentioned in this section are presented in table 33; inventory investment movements
are shown in chart 16.
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TaBLE 33.—Timing of inveniories and invenlory tnvestment at business cycle turns:

Summary—Continued

C. INVENTORY INVESTMENT, ALL MANUFACTURERS

Lead (—) or lag (4), in months
Business cycle turn
Purchased Finiched Goods in Total

materials goods process inventory

investment
Peak, November 1948_ .o —6.0 +3.0 -3.0 —6.0
Trough, October 1949. ... _ =5.0 —2.0 -2.0 -2.0
Korean peak, February 1951. =3.0 +6.0 +9.0 +3.0
Korean trough, June 1952__ +2.0 —1.0 m —1.0
Peak, July 1953_._.___ —2.0 +1.0 O] -2.0

Trough, August 1954 ______________.___ —9.0 —3.0 -30 0
Peak, July 1957 . s -~23.0 ~14.0 —20.0 —14.0
Trough, April 1958. . - +1.0 +1.0 —2.0 +1.0

Averages:

Peaks__ . maes —8.5 -10 —4.7 -4.8
Troughs .- —-2.8 —-1.2 —2.3 —-.5
Peaks and troughs_ _. _____________... -5.6 -11 —-3.5 —2.6
Prewar average, peaks and troughs__.|_____ - - - 0.2

D. INVENTORY INVESTMENT, DURABLE AND NONDURABLE MANUFACTURERS

Lead (—) or lag (4), in months

Purchased Finished Goods in Total in-
Business c¢ycle turn Pmaterials goods process ventories
Du- | Non- Du- | Non- | Du- { Non- Du- | Non-
rable |durable| rable {durable| rable [durable} rable |durable
Peak, November 1948____....______. —6.0 -6 0| —6.0 ~3 M —6.0 —6.0
Trough, October 1949. —5.0 —11 -2 =20 -2 (O] —2.0 +7.0
Korean peak, February 1951 ... =3.0 —3 46| +6.0 6 (O] +6.0 +3.0
Korean trough, June 1952_. -1.0 Q] +2 -1L0 (O] (1) -1.0 (1)
Peak, July 1953..-- —2. O] 41| 410 m ) —2.0 ")
Trough, August 0 —6 -3| +43.0 -3 (1 —-3.0 —9.0
P:ak, July 1957_. ~23.0 -2 -8 —14.0 —20 H -20.0f —14.0
Trough, April 1958 __ +1.0 +4 +4| +1.0 -2 1) +1.0 +4.0
Averages, peak trough: —4.9 -8 0| ~L5 —4 n ~-3.4 -2.5

No matching inventory turn.

Source: Tables 8, 9, 12, 14, 21, 23, 28, and 30, Source of prewar (1919-39) averages, based on annual data:
Abramovitz, “Inventories and Business Cycles,” pp. 95 and 338. All 1948-54 data are deflated (1947 dollars)
undeflated (Book value) data are used thereafter.
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CHART 16

MANUFACTURERS’ INVENTORY INVESTMENT: SUMMARY

Billions of dollars A. Total Manufacturing

/A\Book value
{2\

VA%

1945 '46 '47
See notes on p. 105,
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CuaRT 16—Continued

B. Durable-goods Industries
gf dollars

| | | 3
1945 46 '47 48 '49 50 'S51 '52 '53 '54 '55 'S56 'S7 '58 '59 '61
See notes on p. 105.



INVENTORY FLUCTUATIONS AND ECONOMIC STABILIZATION 105

Chart 16—Continued
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Shaded areas represent business contractions; unshaded areas, expansions.
Dots identify peaks and troughs of deflated cycles; circles, of undeflated cycles.

Source: Department of Commerce. Data deflated by the author.
PurcrAsED MATERIALS

Purchased materials show a high degree of sensitivity to business
cycles, particularly in the durables group. The stocks proper tend to
turn roughly coincidently with business cycle peaks and to lag at
business cycle troughs. But the rates of change (the investment
series) show a single well-developed tendency: They lead at all turns.
It is interesting to observe that the timing is very similar to that of
new orders. When orders begin to turn up late in the recession, the
rate of disinvestment declines. As the trough is reached and early
recovery is noted, purchased-materials stocks continue to decline but
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at a decreasing rate. Several months after the trough, declining
disinvestment changes to rising investment as the stocks turn and
move up. A similar movement occurs at the peak, except that stocks
proper turn relatively earlier,

The amplitude of the investment movements appears to be in-
fluenced by the level of unfilled orders. When orders are rising at a
faster pace than shipments, so that the backlog of unfilled orders is
growing rapidly, or when the backlog is very large and not significantly
diminishing, upward movements of new orders prompt much heavier
investment in purchased materials than otherwise.

FinisaED Goobs

Finished stocks are, of course, the lagging series. They lag behind
business cycle turns from 1 to 11 months. Finished-goods inventory
investment, however, reaches its peak or trough roughly coincidently
with the business cycle peak or trough.

The relatively early timing of finished-goods investment turns is a
well-established finding, based upon observation of commodity series
as well as the Department of Commerce data. In the activity
expansion phase, the latest occurrence of the trough in inventory in-
vestment is the quarter in which shipments spurt forward at their
most rapid rate; frequently it occurs somewhat earlier. The con-
verse is true for the peak in investment: it rarely occurs later in the
activity contraction phase than the quarter during which shipments
fall at their most rapid rate. Since it is a well-established character-
istic of the business cycle that the highest rate of increase in activity
typically occurs during early recovery, and the highest rate of decrease
during the early or middle stages of recession, it may be concluded that
any countercyclical movement of finished-goods investment is ter-
minated early in each business cycle phase.

Goops 1IN Process

Problems of deflation render conclusions regarding goods-in-process
behavior less dependable than those for purchased materials and
finished goods. Several characteristics may be noted, however. The
deflated inventory series conform to business cycles with virtually
coincident timing at four of the six business cycle turns. Analysis of
timing sequence indicates that goods in process lead or turn coin-
cidently with purchased-materials inventory turns, and lead finished-
goods turns. (oods-in-process inventory investment movements are
cyclically sensitive and give evidence of being influenced by unfilled
order levels. Although timing is somewhat irregular, the typical
sequence is one in which these series turn roughly coincidently with
turns in purchased materials, but lead turns in finished-goods invest-
ment.

ToraL Stocks AND INVENTORY INVESTMENT'

The three components combine to form a total manufacturing
inventory complex which is highly responsive to cyclical forces. Dur-
ing the period studied, total stocks lagged behind business cycle turns
from 1 to 8 months, and total inventory investment turned coinci-
dently or led by as much as 14 months (table 33).

Of course, the pattern of behavior for total stocks is merely an
average of the component patterns, and there is actually a consider-
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able diversity in the timing of inventory turns at each stage of fab-
rication. The striking feature is that inventory investment at each
stage is so sensitive to cyclical forces. Throughout the analysis it
has been noted that inventory investment conformed somewhat better
to business cycles than did the inventory series proper. Even the
finished-goods investment series lags behind the other investment
series by no more than 6 months at four of the six business cycle
turns, and shows almost no countercyclical tendencies.

AmpriTUpE OF INVESTMENT MoOVEMENTS COMPARED

Tables 34 and 35 present relative and dollar value measures of
change during movements in inventory investment for each stage of
fabrication. It may be cbserved that changes in each type of inven-
tory investment have contributed significantly to cyclical instability.
Comparing total manufacturers’ purchased materials and finished
goods investment, we find that the amplitude of total change is some-
what greater for the latter in six of the seven phases. This is true for
measures of change in dollars and on a relative basis. Amplitude of
changes in goods-in-process investment is more variable. In the
earlier phases it ranked behind purchased materials and finished goods
investment, but more recently it has tended to move with greater
amplitude than either.

TaBLE 34.—Amplitude of change in tnvenlory investment cycles, by phase, 1948~58

Peak- | Trough-| Peak- | Trough-} Peak- | Trough-| Peak-
Industry trough pea; trough peak trough peak trough
(1948-49) | (1949-50) | (1950-52) [ (1952-53) | (1953-54) | (1954-56) | (1956-58)

Total change (millions of dollars)

Total manufacturing:

Purchased materials - —-843 | +1,220 | —1,017 +336 —627 | +1,143 -1,136
Goods in process. _ - —208 F753 oL 1-=779{ 41,273 -1,649
Finished goods... —835 | -+1,821 | -—1,703 +666 —790 | 1,190 —1,436
Total durables manufacturing:
Purchased materials_ . ____. —415 4700 —626 +-406 -513 —+921 —1,089
Goods in process. . --eoew-- —224 b ) 3 (R M — 1-739{ +1,328 —1, 550
Finished goods_..-...._.... —315 ~-908 —815 —+-360 —668 +856 —700
Total nondurables manufactur-
ing:
Purchased materialS..--..-- —588 F680 [-ommemmeee| e 1 —320 +507 —415
QGoods in process. . --
Finished goods...cucemeao-. —561 +923 —920 4379 -278 +602 —882

Total manufacturing:

Purchased materials. . ..... —70 -4-68 —48 +112 -52 +54 —54

Goods in process__.. —-15 F27 | 152 +71 —61

Finished goods —139 +76 —142 +55 —88 +49 —60
Total durables manufacturing:

Purchased materials -35 +-39 -35 -+34 —29 +4 —52

QGoods in process_.._.. —12 LS o 3 [ P, 149 —+74 -57

Finished goods_....._._____ —-52 -+38 =68 [cecmaaans —74 +29 —33
Total nondurables manufactur-

g:

Purchased materials___.... —98 +28 1-36 +34 -11

Goods in process. ..

Finished g00dS.c.oe _o...._ —37 +38 -102 +25 —18 +33 —-37

1 To permit comparison of amplitudes of downward movements during recession of 1953-54, purchased-
materials investment change in nondurable goods has been measured from 2d quarter 1953 to 1st quarter
iggi; goods in process (except nondurable) change has been measured from lst quarter 1953 to 2d quarter

Source: Based on deflated material from Department of Commerce. All 1848-54 data have been deflated
(1947 dollars). Measures for the 2 most recent phases are based on undeflated (book value) data.



108 INVENTORY FLUCTUATIONS AND ECONOMIC STABILIZATION

TABLE 35.—Amplitude of change in inventory investment cycles, 1948-68, as percent
of mean level of inventories during each phase !

Peak- | Trough-| Peak- | Trough-{ Peak- Trouih— Peak~
Industry trough pea trough pea trough pes trough
(1948-49) | (1949-50) | (1950-52) | (1952-53) | (1953-54) | (1954-56) (1956-58)

Total change (relative)

Total manufacturing:

Purchased materials —7.15| +10.28 —7.82 +2.43 —4.57 +7.44 —-7.2
Goods in process - —3.06 H49.73 | femmammaas 1-7.65 49,76 —11. 4
Finished goods....ooeeen.. —7.72 | +15.95| -13.51 +4.92 —5.83 +6.93 —7.60
Total durables manufacturing:
Purchased materials —8.60| +1494| —12.12 +7.23 —9.69 | +12.72 —14.78
Goods in process_..__ —~4.85 | 41420 § .. .. ... 2-9.67 ] +12.83 —13.45
Finished goods......_..__.. —7.35| +19.441 -—15.74 +6.43 —11.23 | +10.16 —7.60
Total nondurables manufac-
turing:
Purchased materials_....... —-8.27 +9.28 o[ 2—-3.93 +6.38 —5.00
Goods in process

Fipished goods_........__._.

Total manufacturing:

Purchased materials......_. —.60 +.57 —.37 -+.81 —.38 +.35 -3
Goods in process +.86 | 2 — 51 +.54 —~. 42
Finished goods_..__________ +.66 -~1.13 +.41 —~.65 +.29 -~.32
Total durables manufacturing:
Purchased materials -.72 +.83 —.67 +.60 —.65 +.61 —-.70
Goods in process.____ —.40 F.59 e e 2 —.64 +.72 —.50
Finished goods._..____._.... —.82 +.81 -1.31 .71 ~1.25 +.34 -.36
Total nondurables manufac-
turing:
Purchased materials. +.

Goods in process.
Finished goods...

1 Mean level of inventories was computed separately for each phase using average of beginning and ending
level of inventories of terminal quarters of the phase,
2 See note (1) to table 34.

Source: Based on deflated material from Department of Commerce.
Postwar aAND PrREwWAR Timing COMPARED

Since frequent mention has been made of Abramovitz’ study, a brief
comparison of his timing measures with those for the postwar period is
relevant.?

Lagging movements in total inventories have been characteristic in
the postwar period, but relative to business cycle turns they have been
shorter, averaging about 4 months compared with 8 or 9 months during
the previous period. In part, this earlier timing may be due to the
shift in composition toward durables and goods in process, resulting in
greater sensitivity and consilience with the cycle. It may also be
due to a tighter control of inventories by management.

Abramovitz’ estimate of short lags (about 3 months) in purchased-
materials inventories is fairly consistent with postwar experience.
Lags at troughs (averaging about 6 months) have been longer than at
peaks (averaging about 3 months).

Abramovitz drew no conclusions regarding the timing of finished-
goods inventories as a whole, but dealt with the behavior of the com-
ponent classifications. It is important to observe that the largest

2 Timing measures mentioned in this section are presented in table 33.
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component (demand-oriented staples made to order), which demon-
strates marked inverted characteristics, has been relatively smaller
since the war, and that the positively-conforming, made-to-order cate-
gory is larger as a result of the increased share of durable-goods pro-
duction. Accordingly, there seems to be little doubt that lags in
aggregate finished stocks have been shorter in the postwar period.
They%]a.ve averaged about 7 months, always turning before the end of
the phase even when the phase is short.

The roughly coincident postwar behavior of goods-in-process stocks
is consistent with Abramovitz’ estimate, but inventory investment
behaves somewhat differently.

Leads in total manufacturers’ inventory investment have been
characteristic in the postwar period, whereas Abramovitz calculated
rough coincidences from prewar annual data. Abramovitz concluded
that investment would be likely to show a substantial lag behind rates
of change in output, and this has been confirmed by the postwar data.
He expected that normally the business cycle peak would occur at
about the same time as the inventory peak. This would be due,
however, to the reciprocal effect of inventory investment on national
product. He did not rule out the possibility that leads might occur.

Abramovitz expected short leads in purchased-materials investment
relative to business activity, but lags relative to the rate of change in
output. Postwar experience is reasonably consistent with this, al-
though some lags behind rates of change in output were longer than
could be explained by Abramovitz’ theory.

As in the case of finished-goods inventories, it is not possible to
compare postwar and prewar timing in finished-goods investment
directly, but the evidence points to earlier turns since the war. For
the postwar period as a whole, rough coincidence has been the rule.
Investment in goods made to stock has moved inversely to the rate of
change in output, frequently with a lead. Since turns in the rate of
change have occurred rather early in expansions or contractions,
investment has moved positively to output during most of the phase
(i.e., lags on a positive basis, when they have occurred, have been
fairly short). Investment in goods made to order, which probably
moves positively, has been more important since the war because of
the greater importance of durables.

Abramovitz expected long leads, in goods-in-process investment
because it should turn coincidently with the rate of change in output.
But short leads have been characteristic since the war, goods in process
having lagged behind the rate of change in output. These goods are
not tied so closely to output as Abramovitz thought.
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CoNCLUSION

It is well to note the degree to which these findings attest the value
of Abramovitz’ approach to the study of manufacturers’ inventories.
This analysis of the behavior of various component stocks, construct-
ing the composite from knowledge so derived, has made it possible to
observe the characteristic behavior of various types of inventory and,
thereby, to evaluate the effects of shifts in composition. Without
such a study it would have been impossible to assess the significance
of declines in the relative size of finished stocks and of increases in the
importance of durables, or to explain why manufacturers’ stocks,
which are smaller today than before the war, have played no less
important a role in business cycles.

The analysis must be regarded as incomplete, however, on the
grounds that the business cycle has been assumed as given. Inventory
movements have been regarded as responsive to the cycle, aggravating
the fluctuations, but not themselves causing either upturn or down-
turn. In short, the income effect of inventory investment has not
been treated, nor has the possibility of a self-generating inventory
cycle. These matters are the concern of the chapter which follows.



CHAPTER 8

HOW INVENTORY MOVEMENTS CONTRIBUTE TO
INSTABILITY

In observing the behavior of manufacturers’ inventories, it has
been assumed that fluctuations in general business activity are
caused by forces unrelated to inventory movements, and that the
latter may be regarded as dependent fluctuations, superimposed upon
the business cycle.

It has been shown, however, that inventory investment movements
are among the major variables in the economy. The demonstrated
cyclical sensitivity of this important component of the national
product raises two fundamental questions: In what manner do
changes in inventory investment contribute to the cumulative forces
of expansion and contraction? Is it possible that movements in
inventory investment may spark the upswing and bring about the
downturn, thereby constituting an underlying cause as well as an
aggravating force?

MerzLERr's InveENTORY CyYCLE THEORY

To answer these questions it is useful to examine Lloyd Metzler’s
theory of the inventory cycle.! Metzler presents his study, not as a
theory of the business cycle, but as a contribution to the understand-
ing of its nature. In the American Economic Review article in
which he summarizes his theory and explains its significance, Metzler
reviews several of the earlier cycle theories and points to what he
considers their common property: each conceives of expansion and
contraction as highly cumulative in nature and capable of being
terminated only through certain limiting forces which are operative
only toward the end of each phase. These older theories hold “that
the economy is essentially unstable.”” 2

In Metzler's alternative explanation, business cycles may be
regarded as recurrent deviations from equilibrium levels of income,
deviations which come about as a result of the structure of the eco-
nomic system. In this view the economy is essentially stable, but
any increase in demand (through, say, a change to a permanently
higher level of autonomous investment) will set up oscillations around
a new equilibrium.

The inventory cycle is offered as an example of such a structural
cycle. It comes about as a result of the attempts of businessmen to
bring inventories into a desired relationship with sales. Initially,
efforts to replace or increase depleted inventories increase income
and consumption, thereby pulling down the level of stocks further and
causing additional increases in inventory demand, income, and con-

1 Metzler’s elaboration of the nature and significance of inventory cgcles_s is set forth in three articles:
“The Nature and Stability of Inventory Cycles,” Review of Economic Statistics, August 1941, pp.113-129;
“Factors-Governing the Length of Inventory Cycles,” ibid., February 1947, pp. 1-15; * Business Cycles’

and the Modern Théory of Employment,” American Economic Review, June 1946, pp. 278-201.
2 Metzler, “ Business Cycles and the Modern Theory of Employment,” p. 280.
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sumption. Ultimately, however, efforts to adjust stocks become more
successful in spite of the derived increases in consumption, and at
some point the rate of inventory accumulation reaches a peak and
begins to decline. This brings a corresponding decline in income and
consumption, resulting in unwanted stocks. Efforts of businessmen
to reduce stocks cause further declines in income and consumption,
again defeating inventory objectives. But once again inventory
adjustment ultimately begins to be achieved. Disinvestment reaches
its maximum and begins to diminish (i.e., there is an increase in the
inventory investment series), bringing an increase in aggregate de-
mand, and a new cycle follows.

It is essential to the argument that the interaction of the multiplier
and accelerator causes the rate of change in sales to decline after a
time during expansion (and rise after a time during contractions).
The accelerator is defined below. The multiplier is simply the
reciprocal of the marginal propensity to save. This reversal in
direction of movement in the rate of change in sales brings in its wake
a reversal of inventory investment and of income.?

In his two articles dealing with the properties of inventory cycel
models, Metzler varies assumptions regarding the size of the marginal
propensity to consume, the nature of expectations, and the inventory
accelerator® In all the models the marginal propensity to consume
‘is equal to the average propensity to consume, and consumption is
not lagged (i.e., all consumption expenditures are made from current
income). On the other hand, production is lagged, in the sense that
production in a given period is guided by the sales of the preceding
period. In the simplest models, production for sales in period ¢ is
equal to sales in {—1, and businessmen attempt to maintain a con-
stant level of stocks. But in the more complex models, the coefficient
of expectations and the inventory accelerator are introduced. The
coefficient of expectations is a percentage figure, applied to the change

3 The argument may be stated in terms of a relatively simple model in which sales in period ¢ are expected
to be those observed in period t—1 and desired inventories are a constant proportion of sales:

(1) Output (¥ =sautonomous investment (4) plus output for sale, ie., sales of last peribd (8:-1), plus
planned inventory investment (I¢)
Yi=A4Se+1

(2) Planned inventory investment is the surn of:
(a) Unplanned inventory disinvestment of last period (I/) which ig the difference between expected
and actual sales last period. Since the expected sales last period are Si-3, and the actusl sales are Se-1,

Ié =81~ Si-3

() The increase in required stocks made necessary by the increase in sales (Is¥’). Stocks required
in period ¢ equal expected sales in ¢ times the inventory sales ratio (a). Stocks required in period ¢—-1
equal expected sales in ¢t—1 times ¢. Since I/ would only bring stocks into line with sales in t—2, I,/
must bring stocks into line with S;-1 (expected Si). Therefore,

I¢' =a (Si-1—8t-3)
(c) T=I¢ 41/ =(Ss-1— St-0)+-a(Se-1—St-1)
Ii=14-a)(Si~1—Si-1)

Yi=A+Se-1+(14-0) (Si-1— Si-1)

(4) From the above, the conditions under which the movement of output i3 revised may be noted. In
period ¢ the change in output from the previous period is Y=Y

where Yi=A+Si-1-+(146) (St-1—Si-1) and
Yi-1= A4St (1+4a) (St-3—Si-3)

As long as sales are rising at an increasing rate ¥ must rige, and at an increasing rate. But if the rate of
change in sales begins to decline, Y,— ¥-1 will remain positive only so long 83 S exceeds S¢-s by more than
(1+4-a) times the difference between the rates of change in sales. If the rate of change in sales is declining,
St-1—Si-2 is becoming a smaller positive quantity while (St-1—8t-2) —(Si-2—Si-3) is becoming s larger
negative quantity. Given a decline in the rate of increase in sales, the sign of ¥;— ¥-; must, therefore,
eventually become negative. R . o

« Metzler, “The Nature and Stability of Inventory Cycles”; ‘‘Factors Governing the Length-of Inven.
tory Cycles.” Seenotel. - - e . c . - R

(3) Total output, therefore, is:
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in sales in the current period (S;—S,—1), to give the expected change
in the next period. The inventory accelerator is expressed as a per-
centage figure which, when applied to expected sales, gives the inven-
tory objective for the next period.

Met,zier concludes that the propensity to consume is a more impor-
tant factor governing the length of the cycle than are the inventory
accelerator and the coefficient of expectations. Expansion and con-
traction phases of the cycle are shown to be more prolonged the larger
the propensity to consume or the larger the inventory accelerator,
but less prolonged with larger values of the coefficient of expectations.
The cycle can only occur for certain values of the marginal propensity
to consume and the accelerator. At values below the critical limits,
a disturbance merely leads to a new position of equilibrium; above
the critical limits, the cycle is unstable, aggregate output moving
continuously upward with wavelike fluctuations in the rate of increase.

OBSERVATIONS ON THE VALIDITY OF METZLER’S THEORY

That it is rarely possible to submit an economic theory to a con-
clusive empirical test is an all too familiar observation. Useful
theory requires a high level of abstraction and the generous use of
ceteris paribus assumptions. When the theorist makes use of the
rigorous language of mathematics these difficulties may be multi-
plied, for special assumptions must be kept at a minimum, and the
language permits of few ambiguities. In short, theory attempts to
cut through to essential and recurrent processes, but empirical tests
must be conducted in a complex and changing world, in which parame-
ters change and essential processes are fused with accidental or ir-
regular ones.

If Metzler’s theory were to be tested it is expected that the following
spegific problems would be encountered:

(1) There is no means available of determining either the size or
the degree of stability of the accelerator or the expectations coefficient.
Moreover, only ex post facto observations can be made of the relation-
ships between income and consumption, thus making it impossible
to compute in advance the value of the marginal propensity to con-
sume. An additional complication involving parameters is that there
is no means of determining the duration of lags between the receipt
and the spending of a given income dollar and, consequently, no means
of determining directly the duration of a “period’”’ as Metzler visual-
izes it in his model.

(2) The problem is rendered especially difficult by the fact that
Metzler is concerned with inventory, rather than business cycles;
his theory is directed toward understanding the process by which an
economy seeks a new equilibrium. He recognizes that the business
cycle is a complex phenomenon and that the establishment of a single
causal relationship for any given cycle is unlikely.® Yet the data
needed to establish or to disprove the Metzler theory bear the stamp
of the additional forces present in the business cycle itself. '

(3) Associated with this difficulty is the fact that Metzler does not
elaborate a theory of durable-goods investment. He makes only
brief reference to it, stating that his models may be readily abridged
to remedy the omission by combining the induced demand for invest-

3 Metzler, “Business Cycles and the Modern Theory of Employment,” p. 282;
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ment goods with the demand for consumers goods in a general ‘‘pro-
pensity to spend.”

There are, however, at least three grounds for suspecting that the
relationship is more complex than Metzler implies:

(a) Evidence indicates that the lag between the decision to invest
and the investment expenditure is longer than that which he hy-
pothesizes for the decision to consume (derived immediately from
mcome) and consumption expenditure.®

(0) Inventory requirements arising out of changes in durables in-
vestment are likely to be smaller than those in consumption expend-
itures. An examination of institutional arrangements supports this
view: In the marketing of producers investment goods, the channels
from manufacturer to ultimate purchaser are largely direct, with no
middlemen’s stocks held. Moreover, it is well established that such
investment goods as heavy machinery are produced principally to
order, and that manufacturers’ finished-goods requirements for such
products are small,

(¢) It is unlikely that durable-goods investment is derived merely
from changes in income. Very likely it is influenced importantly by
a number of other factors, including the existing stock of equipment,
changes in technology, changes in population, changes in costs of
production, and changes in availability of funds.

(4) Metzler makes simplifying assumptions regarding price move-
ments and supply conditions. He assumes that prices remain un-
changed and that supply is perfectly expansible. In fact, most prices
have a degree of cyeclical sensitivity, and it is reasonable to suppose
that price movements influence businessmen’s anticipations and in-
ventory objectives. Moreover, supply conditions deteriorate during
certain stages of the business cycle and improve during others, and
these changes influence inventory objectives and the purchasing process.

Although it appears unlikely that conclusive tests of Metzler’s
theory can be devised, it stands as an hypothesis of major importance:
ta) It suggests that attempts to adjust inventories may, because of
income feedback, be partially self-defeating, thereby providing a cumu-
lative force in expansion and in contraction; (b) it suggests a way in
which movements in inventory investment may be reversed prior to
reversals in aggregate demand.

Is there, then, any evidence which will permit at least a tentative
judgment as to the validity of the Metzler thesis in explaining the
nature of forces at work in the cyclical process? Some such evidence
may be found in the behavior of consumption and saving, and in
timing comparisons of turns in inventory investment with turns in
rates of change in final purchases.

BeHAVIOR OF CONSUMPTION AND SAVING

During the postwar years a number of studies have been undertaken
to determine the relations of consumption or saving to income and other

¢ Victor Zarnowitz has compiled series which portray both aggregate fixed investment commitments
(equipment orders placed and industrial construction contracts let) and aggregate fixed investment expendi-
tures uring the period covered by these series (1949-58) timing comparisons reveal a systematic lag
between orders and expenditures ranging between 6 and 12 months, with the exception of a lag of 30 months
associated with the unusual demand and supply conditions arising out of the Korean war. Victor
Zarnowitz, ‘“The Timing of Manufacturers’ Orders During Buginess Cycles,”” Business Cycle Indicators,
New York, Princeton for NBER, pp‘?_476—477.
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variables, and to measure the stability of such relationships.” While,
to a considerable extent the conclusions drawn from these studies re-
main controversial, there seems to be general agreement on at least
the following:

1. The relationship between consumption and income is markedly
less stable for short periods than for long.

2. Consumption is significantly related to a number of variables
other than current income. These variables include liquid asset
position, past income (or some concept of permanent income), and
expectations regarding future income and prices.

In the years since the war consumer spending has been maintained
at high levels for a number of months after each decline in aggregate
activity.> Moreover, there is evidence that on occasions such stability
existed before the war. Unpublished quarterly estimates prepared
for the National Bureau of Economic Research by Harold Barger
indicate that consumption increased during the recession of 1923-24
and remained virtually unchanged during the recession of 1926-27.

What are the implications of these findings? Certainly it can be
held that the behavior of consumption during minor business cycle
recessions (the sort which have characterized the postwar period) is
distinctly different from that described by Metzler. If the marginal
propensity to consume is very low (i.e., if the response of consumption
to & decline in aggregate income is very small), the feedback process
which is the essential element of Metzler's theory will be broken or
become relatively unimportant. The expansion would terminate at
the point at which inventories are brought into the desired relationship
with sales. A decline in inventory investment, and thus in output,
would follow; but an equilibrium adjustment of aggregate income
would be readily attained, since the decline in investment would not
set off & downward movement in sales.

Under such circumstances, the full extent of the observed declines
in both inventory investment and inventories proper would not be
explainable in terms of the Metzler process. Such declines might be
due to a correction of earlier speculative overcommitment in stocks
and to the downward revision of inventory objectives (i.e., a re-
duction in the desired inventory-to-sales ratio) arising out of changes
in supply conditions. They might be due also to the adjustment
of stocks to an independently determined decline in the production of
durable capital goods. This latter cause would appear to be a partial
explanation at best, for marked inventory disinvestment during
recession is characteristic of all sectors of industry, and of whole-
saling and retailing as well.

In regard to expansion periods, the. findings which show consump-
tion to be influenced by factors other than current income, and which

7 Cf. Franco Modigliani, “‘Fluctuations in the Savings Income Ratio: A Problem in Economic Forecast-
ing,” Conference on Research in Income and Wealth, New York, NBER, 1949, vol. II, p. 379fl. Robert
Rosa, *Use of the Consumption Function in Short Run Forecasting,”” Review of Economics and Statistics,
May 1948, pp. 100-102. Robert Ferber, ‘A Study of Aggregate Consumption Functions,” New York,
NBER, Technical Paper 8, 1953, and “ Accuracy of Aggregate Savings Function in Postwar Years,”” Review
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demonstrate a very considerable degree of short-run instability in the
consumption function, argue that Metzler’s thesis is an abstraction
which neglects significant relationships and provides, at best, a very
imperfect description of the forces at work.

This is not to say, however, that the income effect is of no impor-
tance during expansions. The marginal propensity to consume may
be unstable, but aggregate consumption usually does rise with rising
incomes. Moreover, business spending also rises. Under such con-
ditions it is to be expected that efforts to increase inventories will be
self-frustrating to a degree, and the process of inventory investment
may, in some measure, feed upon itself. If all planned inventory in-
vestment is not realized, then investment demand has contributed
more significantly to the cumulative forces of expansion than the data
show. This does not mean that these expansions could have been
sustained by a Metzler-type process alone. But it is a suggestion that
the demand arising out of attempted investment is probably well in
excess of that which can be measured from the (realized) inventory
investment data.

TiMING OF INVENTORY INVESTMENT AND RATEs or CHANGE IN
FixaL PurcHAsES

In Metzler’s theory, not only must final purchases respond to
changes in aggregate output and inecome, but the response must be
large enough to defeat inventory objectives significantly. During
the expansion phase increased final purchases, along with such in-
ventory investment as may be realized, bear aggregate activity
upward. The peak in the rate of inventory accumulation cannot be
attained until the rate of increase in final purchases has begun to sub-
side. Similarly, it is the unanticipated decline in final purchases
during the contraction phase, along with realized inventory disinvest-
ment, that carries aggregate activity downward. The highest rate
of inventory liquidation cannot be attained until the rate of decrease
in final purchases has begun to subside, for only then may adjustment
of stocks reach a maximum.®

We have already had occasion (ch. 4) to observe the timing rela-
tionship between movements in rates of change in manufacturing
activity and in purchased-materials investment. A similar relation-
ship exists: (1) between rates of change in manufacturing activity
(either output or sales) and investment in manufacturers’ total stocks,
and (2) between rates of change in activity (sales) and inventory
investment for both retailers and wholesalers (chart 17, table 36).
In the manufacturing series, inventory investment lags behind rates
of change in activity at every comparison. In the retailing and
wholesaling series, the same lag occurs in 7 out of 10, and 6 out of 8
comparisons, respectively.

? The point may be demonstrated by referencetto equation 2c (see note 4), which shows that planned
inventory investment is dependent on the rate of change in sales with a one-period lag. Thus total in-

ventory investment would show a one-period lag if it depended only on planned inventory investment.
Actually it also includes unplanned investment (U).

Ui=8t-1—81=—(S(—811) )]
and total inventory investment is:
I+ Ui=(1+¢) (St-1— Si-2) — (Ss—Se-1) (5

Since the second term (S:—8:—) is increasing as long as the rate of growth of sales is increasing, total
inventory investment is prevented from rising as fast as the rate of increase in sales during the period of
acceleration. Thereafter, the offsetting effect of unplanned investment diminishes. Accordingly, the lag
of investmeni behind the turning points in the rate of increase would, in general, be more than one period.



TABLE 36.—Timing of selected inventory investment series to related purchase or sales series

{Current dollars]
Peak Trough Peak Trough Peak Trough Peak Trough Peak Trough
Quarter-to-quarter change final purchases (less
services). ... Aug. 1946 | Feb, 1949 | Aug. 1950 | Aug. 1952 | Nov. 1952 | Feb. 1954 | Aug. 1955 | Feb, 1956 | Feb, 1957 | Feb. 1958
Nonfarm inventory investment -3 +9 +9 -3 0 -3 +3 0] ® 0
Quarter-to-quarter change, manufacturing output
‘RB). . May 1946 | Feb. 1949 | Aug. 1950 | Aug. 1951 | Nov. 1952 | Nov. 1953 | May 1955 ; Feb, 1956 | Nov, 1956 | Feb. 1958
Manufacturers’ inventory investment (book value)__ +3 +6 +3 -+9 +6 +-9 +12 ) [¢ -+3
Quarter-to-quarter change, retail sales. . ___._______.__ Aug. 1946 | Feb. 1949 | Feb, 1951 | May 1951 { Nov, 1952 | Aug. 1953 | May 1955 | Feb. 1956 | Aug. 1957 | Feb. 1958
Retailers’ inventory investment (book value) - 3 +9 0 +12 +9 16 L] -+6 -9 0
%uarter-to-quarter change, wholesale sales..___ -| Aug. 1946 | May 1949 | Aug. 1950 | May 1951 | Aug. 1952 | Nov. 1953 | Nov. 1955 (’g (’; Feb. 1958
holesalers’ inventory investment (book value)..._.. +3 0 -3 +6 +3 +9 +3 @, Q@ +3

1 No matching turn.
2No turn,

Source: Based on material from Department of Commerce.
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CHART 17

QUARTER-TO-QUARTER CHANGE IN FINAL PURCHASES AND SALES, AND
INVENTORY INVESTMENT, SELECTED SERIES, 1946-58
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CHART 17—Continued
Billions of dollars
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Shaded areas represent business contractions; unshaded areas, expansions.
Dots identify peaks and troughs of specific cycles.

Source: All series except change in average index of manufacturers’ output were compiled from Departe
ment of Commerce data. Manufacturers’ output series from Federal Reserve Board.

It should be noted, however, that there is not a completely consist-
ent relationship between movements in the two types of series.
Looking once again at the total manufacturers, total wholesalers, and
total retailers data, it will be observed that there are two instances of
this lack of correspondence. The first occurs early in the postwar
period, when each inventory investment series shows a second cycle
following a trough in the third or fourth quarter of 1947. There is
no full-fledged corresponding cycle to be found in any of the series
representing rates of change 1n activity, although each of these series
do turn up for a single quarter at the end of 1947. In the second
instance, the manufacturing and retailing activity series trace out an

76626— 61— pt. T——10
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“extra” cycle after forming a trough in the first quarter of 1956. The
manufacturers’ inventory investment series, however, moves down-
ward from second quarter 1956 to first quarter 1958. The retailing
investment series shows only a poorly defined and somewhat erratic
cyclical movement beginning in the third quarter of 1956 and ending
in the first quarter of 1958.

In the nonfarm inventory investment series, movements are found
which conform in most instances to the pattern of quarter-to-quarter
change in final purchases, in a manner similar to that observed between
inventory investment and rates of change in activity for manufac-
turing, retailing and wholesaling (chart 17).*° During the first busi-
ness cycle, inventory investment shows two distinct cycles. The
first peak occurs within 3 months of the peak in the final purchases
series, but the trough and peak which follow have no counterpart in
the latter series. In the second business cycle there are once again
two well-established cycles in inventory investment, but in this in-
stance both conform to roughly similar movements in the final pur-
chases series. In the third business cycle, inventory investment moves
in conformity to changes in final purchases during approximately the
first half of the expansion. Following the first quarter of 1956, a
second cycle is noted in the final purchases series, but inventory in-
vestment moves steadily downward.

In contrast to the behavior of the manufacturing, wholesaling, and
retailing series, nonfarm inventory investment does not show a well-
defined tendency to lag behind rates of change in its corresponding
purchases series. Turns in the nonfarm investment series coincided
with final purchase turns in two of the eight comparisons, led by one
quarter in three comparisons, and lagged by one to three quarters in
the remaining three comparisons.

There is no present method to reconcile statistically the consistent
lagging relationship of inventory investment to rates of change in
activity in the manufacturing, wholesaling, and retailing series, with
the irregular timing of total nonfarm inventory investment relative to
rates of change in final purchases. It should be recognized, however,
that the manufacturing and wholesaling activity series are not closely
comparable to final purchases. The former series reflect, in part, vari-
ations in inventory investment of their customers as well as produc-
tion or sale of goods destined for end use, whereas the final purchases
data are free of inventory investment changes. Whatever may be
the explanation of the differences, the aggregative data conform more
closely to the concepts envisioned in the theory and must be given
great weight. .

Although these findings are inconclusive as regards the relevance of
Metzler’s theory, they provide the basis for a general conclusion of
some importance: in spite of the lack of a well-established timing
characteristic, movements in aggregate nonfarm inventory investment
appear to be significantly related to movements in the rate of change
in activity. There have been two postwar instances in which this has
not been true, but the overall consistency of the relationship, despite
its looseness, is impressive. There are no observations of timing

10 The final-purchases series used in this analysis excludes consumer purchases of services. It covers only
spending for commodities, construction and Government (Government spending on services is included).

It should be noted, however, that some inventory investment occurs in the service industries or in response
to spending on services.
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differences in nonfarm inventory investment and final purchases
which are greater than 9 months.

The question arises, however, whether or not this observed con-
formity necessarily implies that the acceleration principle is at work.
Bert G. Hickman takes the position that it does not."! In an analysis
of the role of the acceleration principle in business ¢ycles he shows that
most of the retardation in manufacturing production and sales and
in retail sales (observed above) appears to be accounted for by diffu-
sion, i.e., by actual expansions or contractions in individual industries
or retail store classifications. Such a finding leads him to conclude
that “acceleration-induced inventory investment may be a compara-
tively unimportant initiating (as contrasted with amplifying) factor
in business contractions.” 2

It is important to note that the emphasis here is on the words,
‘“acceleration induced.” His evidence does not rule out other models
in which inventory investment is an initiating factor (one such model
is presented later in this chapter). Moreover, until he examines the
data for individual industries, his evidence against even acceleration-
induced investment is indirect.

Breravior oF INVENTORY INVESTMENT UNDER CONDITIONS OF
CHANGING INVENTORY OBJECTIVES

One major gap in Metzler’s theory has not been examined: its
failure to treat the influence of supply conditions and the ordering
process on the determination of inventory behavior. In the economic
world of Metzler’s models there is only one stage of economic activity,
and it is assumed implicitly that all sales are made for immediate
delivery. Firms have no suppliers; there are no purchase orders and
no backlogs of unfilled orders. The entrepreneur’s output plans are
guided by his anticipated sales to consumers and by his inventory
objectives. The latter (except in the model in which stock objectives
are held constant) are based entirely upon the level of sales anticipated
in the subsequent period.

In practice, however, inventory objectives are influenced by other
factors. In chapter 4 it was shown that order backlogs vary cyclically,
especially in the important durables group, and that sellers’ willingness
to hold purchased-materials stocks is thereby affected. Moreover,
these fluctuations in order backlogs are indicative of changing supply
conditions which alter buyers’ desired inventory target levels. Such
changes in supply conditions have a well-defined cyclical pattern.®

Thus we find that forces operating through supply conditions act
upon individual manufacturers in their roles as both buyers and
sellers, causing them to attempt to adjust their stocks. These changes
in inventory demand are superimposed upon cyclical changes in final
demand. Moreover, they are likely to both set up price movements
and to be accentuated by them. In a sense the result is a sort of
mkman, “Diffusion, Acceleration, and Business Cycles,” American Economic Review,
Selx’)tr?ll&)er %955898,.1)1). 551-558.

13 As indicated earlier the pattern was outlined as follows:

1. Availability of materials reaches its maximum at approximately the trough of the business cycle and
begins to deteriorate with the beginning of recovery, or very shortly thereafter. Supply conditions deter-
iorate at an accelerating rate during early expansion and then at a diminishing rate.

2. By midexpansion, supply conditions begin to improve, although high levels of unfilled orders attest
to substantial delays. Improvement may proceed at varying rates, but it is continuous throughout the
latter half of the expansion.

3. In the final months of expansion and during ear]g recession, availability improves at an accelerating
rate. The maximum rate of improvement is attained by midrecession.
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accelerator, but the process is quite different from that visualized in
Metzler’s theory.

THE OCCURRENCE OF “EXTRA’’ INVESTMENT CYCLES

It will be recalled that during the 194548 and 1949-53 expansions
there were additional upward movements in inventory investment
not matched by a movement in rates of change in final purchases,
but that in the 1954~57 expansion there was not. Is it possible that
differences in the availability of materials may provide a key to ex-
plaining inventory investment behavior on these occasions? Such
evidence as does exist is indirect, but it points to supply conditions
as a significant factor in determining the response of inventory invest-
ment movements to changes in final purchases during the latter half
of expansion periods. In the 1945-48 expansion, the durable-goods
sector adjusted quickly to immediate postwar demand. Durables
unfilled orders began to decline after October 1946. The ratio of
unfilled orders to sales reached a peak of 5.99 in the first quarter of
1946; by the second quarter of 1947 it had fallen to a level of 4.10,
and continued to fall thereafter (see chart 7).'* TUnder these condi-
tions, there was no significant upward movement in purchased-
materials investment after mid-1947. In fact, the deflated data show
continuous disinvestment.

This behavior is in complete contrast to that of the nondurables
sector during the same period. For the latter, the immediate postwar
period was one of continued strong demand and limited capacity.
Unfilled orders rose to near-peak levels in early 1947, and remained
virtually unchanged throughout the remainder of the year. Unfilled-
orders-to-sales ratios are not available prior to 1948 but in the first
quarter of that year the ratio stood at 1.78, a level which was sub-
sequently exceeded only in first quarter 1951. It was under these
conditions of sustained high demand and short supply that nondurable
purchased-materials inventory investment moved upward in a second
expansion during the second half of 1947.

In the 1949-53 expansion, it was the nondurables sector that ad-
justed quickly to demand conditions. A flood of orders immediately
followed the outbreak of the Korean war, and the unfilled-orders-to-
sales series attained a peak level of 1.91 in first quarter 1951. But
unfilled orders began to decline following the peak in March 1951,
and by the fourth quarter of 1952 the ratio had fallen to 1.10. Thus,
the initial upsurge in purchased-materials investment was short lived.
Investment reached its peak in fourth quarter 1950, and there was
no upward movement thereafter.

In the durables sector, demand outstripped supply during almost
the entire expansion period. TUnfilled orders rose until September
1952 and remained at & high level until mid-1953. The unfilled-orders-
to-sales ratio reached a maximum of 7.02 in August 1952. In contrast
to the nondurables, durables purchased-materials investment moved
upward during the latter half of 1952 and first half of 1953.

In the 195457 expansion, neither durables nor nondurables showed
a record rise in unfilled order backlogs. The nondurables unfilled-

14 Absolute levels of unfilled orders to sales differ substantially between the durables and nondurables
categories, the former being much higher, due to longer periods of production and a much larger percentage
of business done on order. In the postwar period durables ratios have ranged between 6.8 and 2.41, non-

durables between 1.8 and 0.85. It is the relative movements in these ratios, not their absolute levels, which
are significant.
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orders-to-sales ratio reached a peak at 1.11 in the fourth quarter of
1955 and fell continuously thereafter. Unfilled orders rose for a
longer period in the durables sector, but the levels of order backlogs
never reached the peak of the preceding expansion. In third quarter
1956, the peak ratio of 4.43 was attained.

In the same period, total manufacturers’ purchased-materials in-
vestment failed to respond to the sharp upward movement in rates of
change in final purchases. Unfortunately, there are no deflated data
subsequent to mid-1956, and the behavior of the durable and nondur-
able categories cannot be ascertained with certainty. In the unde-
flated data the peak in durables purchased-materials investment was
reached in third quarter 1955, and there was no second cycle there-
after. The nondurables undeflated series shows a gentle rise to a
peak in second quarter 1957. The inventory investment movement
had but little amplitude, however, and it is possible that deflated data
would show no significant movement.

To summarize: the first two postwar expansion periods were char-
acterized by double cycles in total manufacturers’ purchased-materials
inventory investment. In contrast, there was no second movement
in the 1954-57 expansion, in spite of the well-defined upturn in rates
of change of final purchases in 1956. The two “extra’ cycles were
not generalized throughout the manufacturing sector, but are trace-
able to the nondurables group in the first instance and to the durables
group in the second. These movements occurred only under condi-
tions of relatively high levels of unfilled orders.

There is evidence here that general availability of materials influ-
ences the behavior of inventory investment in the later stages of ex-
pansion, when the upward movement in final purchases continues be-
cause certain types of final expenditures still rise; under conditions of
“tight”” supply, there may be a resurgence of inventory investment,
whereas under conditions of ready availability there will not.

This is by no means a solid finding. I am not able to establish the
precise relationship between supply and inventory investment.
Moreover, I generalize from the behavior of purchased materials to
that of total nonfarm inventory investment. Nevertheless, the ob-
served behavior is interesting. It suggests the hypothesis that after
the initial surge in inventory investment, the relative availability of
materials will determine whether or not it may once again become a
source of strength during the expansion.

THE RELATIVE IMPORTANCE OF CHANGES IN INVESTMENT
DURING RECESSION

In chapter 2, it was pointed out that movements in inventory
investment were greater, relative to changes in national product,
during early than during later expansion, and were greatest during
recession. These observations may readily be interpreted in the light
of observed supply conditions. Shifts in the vendor-performance and
purchasing-policy series are most abrupt during the first half of ex-
pansion phases and during contractions (chart 9). Inspection of these
data indicates that changes in supply conditions affect the iitial
stages of expansion and contraction about equally, but the expansions
having been much longer, the effect is weakened during the latter part
of these phases. In addition, inventory movements are larger relative
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to change in national product during recession because final purchases,
particularly consumption, remain relatively stable in this phase but
rise during expansion. The interesting point is that inventory invest-
ment can show such sharp declines duriag recessions under conditions
of relatively stable consumption.

It would appear that these declines are due in part to the abrupt
shifts in purchasing policy already noted. When purchase based on
requirements extending well into the future is changing abruptly to
purchase based on immediate needs, it seems likely that firms are
cutting inventory objectives drastically and attempting to trim
stocks. The observed bekavior of vendor-performance and pur-
chasing-policy series provide evidence to support this thesis. Thus,
in Metzler’s terminology, there occurs a sharp increase in the acceler-
ator (i.e., an increase in the amount of inventories to be liquidated
for a given decline in sales or output) resulting in a sharper inventory
disinvestment than would otherwise occur under conditions of rela-
tively slight declines in final purchases.

Facrors ConNTRIBUTING TO TURNING PoInTs

The present section is concerned with the manner in which inventory
investment may contribute to business cycle turning points.

In early expansion, as sales rise, purchase orders also rise sharply.
Two reasons for this rise in orders have already been discussed:
(@) The firm places orders to meet rising sales requirements; and (b) the
firm places orders to increase the volume of stocks on hand. A third
reason may be added: (¢) The firm may place orders simply to increase
its order commitments on the supplier's books. At a time when de-
livery periods are being extended, the purchaser will realize that his
order may be desirable, not only to build up his stocks, but also to
provide him with additional protection against the possibility of price
increases or against being ‘“‘uncovered” at some future date. Thus
the purchasing firm looks not only to its stock on hand or in transit
from supplier in assessing the degree to which it is protected; it looks
also to its ““goods on order.” It is this ‘“total ownership position”
along with sales requirements which guides purchasing policy."

Throughout the buying movement, firms increasingly place orders
in excess of their requirements in order to provide themselves with
this kind of protection. At some point the ownership position ap-
proaches a “satisfactory’”’ condition (given existing anticipations as
to sales, prices, and vendor performance) and orders tend to recede
toward a level which covers sales alone. It is highly likely that such
a decline will contribute to the termination of the expansion.

It is conceivable, of course, that sales will continue to increase;
additional purchase orders to cover sales requirements and, perhaps,
to keep the ratio of stocks and orders to sales at a satisfactory level,
may be enough to keep total orders rising. But the increase in
demand would need to be quite sharp; presumably i1t would stem
from some vigorous new source, such as a shift in the propensity to
consume or a sharp increase in investment spending.

On the other hand, if something were to cause delivery periods to
shorten, or anticipations of vendor performance to improve, the in-

18T am indebted to Ruth Mack for introducing me to this concept and stressing its importance. See

Ruth P, Mack and Victor Zarnowitz, ‘‘ Cause and Consequence of Change in Retailers’ Buying,” American
Economic Review, March 1958, pp. 27ff.
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ventory objective and the desired ratio of ownership to sales would
be reduced. Under these conditions, it would be highly probable
that orders would fall. Such changes are easily visualized: delivery
conditions might improve as a result of expansion of capacity as
cyclical expansion goes on. Or, as has already been suggested, a
decline in the current rate of deterioration of vendor performance
may affect anticipations favorably.

Given the initial downturn in orders and sales, the decline in
purchasing orders proceeds during recession under the combined im-
petus of forces paralleling those noted during expansion: (a) there is
a decline in sales requirements, (b) the firm reduces orders in order
to reduce the volume of stocks, and (¢) the improvement in vendor
performance, leads to a reduction in the desired ratio of outstanding
orders to sales. As recession deepens, purchasing policy shifts very
sharply, and within a relatively short period of time a majority of
firms are purchasing on a short-range basis. When this occurs, in-
ventory policy is no longer influenced significantly by considerations
of delays in delivery. The target level for stocks is then related
principally to anticipated sales requirements.

At this point it is to be expected that forces (b) and (¢) are no longer
operative and that inventory objectives will no longer decline. Orders
must turn up unless the decline in final sales alone is sufficient to
decrease them further. If the only reason for the decline in total
sales and output has been the attempt to achieve the goals mentioned
under (b) and (c) (that is, if final sales were constant), then the level
of orders and of activity may be expected to rise. This seems to
approximate what has occurred during postwar recessions. Consump-
tion expenditures have been relatively insensitive to declines in na-
tional income, and Government expenditures have tended to be stable
or torise. As a result, the postwar recessions have been characterized
by an early upturn in inventory investment. Of course, if final pur-
chases were sensitive to declines in income, in the manner assumed
by Metzler, the decline in inventory investment would set up a
cumulative process and the trough would be reached under conditions
described at the beginning of this chapter.

This discussion of the impact of changing supply conditions has
been stated in terms of manufacturers’ purchased-materials inventory
policy alone. Chapter 6 indicates that the analysis can probably be
extended to certain types of goods in process, since these stocks, when
held between stages, behave similarly to purchased materials (see
chart 16). The behavior of finished goods must be explained in
somewhat different terms, but we have seen that investment in these
stocks does not lag behind that of purchased materials and goods in
process by many months (ch. 7, table 33, chart 16). No confident
statement regarding retailers’ and wholesalers’ stocks can be made,
since this study has dealt with them only in passing. On an a priori
basis, however, the analysis would appear to be applicable, for dis-
tributors, to the extent that they purchase from manufacturers, have
as much reason to respond to changing supply conditions as do
manufacturers’ purchasing agents.
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CoONCLUSIONS

It is now possible to bring together certain observations made in this
“chapter and to draw conclusions regarding their usefulness in explain-
ing cyclical fluctuations. For this task it 1s convenient to arrange the
- various points according to the light they shed upon the two questions
posed. previously. How do changes in inventory investment contri-
bute to the cumulative forces of business cycle expansion and con-
traction? Do movements in inventory investment spark the upswing
and bring about the downturn, thereby constituting an underlying
cause of business cycles as well as an aggravating force?

There is no doubt that inventory fluctuations contribute to the
cumulative movements which constitute business cycles. Both the
* prewar and .postwar data show clearly that changes in the rate of
realized inventory accumulation are an important source of increase
in demand during the greater part of expansions, and are a principal
source of decline in demand during contractions. (See ch.2.) More-
over, it is probable that the contribution is greater than may be ob-
served in these data, since they show only realized inventory invest-
ment. One of the great contributions made by Metzler is his con-
clusion that adjustments in inventory contribute more to instability
than may be observed, because they set up increases or decreases in
final purchases which, in part, defeat the attempted adjustments. It
would appear, however, that this income effect has been more impor-
tant in expansions than contractions.

Another source of instability has been traced to the interaction
between availability of materials and purchasing policy. An impor-
tant reason for the cumulative force developed by buying movements is
that purchasing policy alters with any increase in activity: The volume
of orders rises not only to provide for sales, but to provide for inven-
tories and to increase the time-range of advance purchasing. In-
creased demand gives rise to a deterioration of supply conditions which
in turn, causes firms to raise their inventory objectives and their
commitment to suppliers. The process occurs in reverse during the
contraction phase.

This interaction alone could not long sustain a buying movement
or a curtailment phase, but coupled to an income effect, speculative
tendencies, or effect on plant and equipment investment (particularly
through expectations) the result is a mechanism capable of generating
very powerful cumulative forces. It is fortunate that the process
has within it the means of its own termination within a relatively
short period of time, and that the income feedback effect is limited
during recession. Otherwise, business cycles would be much more
severe than we have known them to be in recent times.

Turning points in planned inventory investment must be regarded as
reversals in demand. Ceteris paribus, when firms cease to attempt
to accumulate stocks at as high a rate as previously, their purchases
from suppliers decline; when firms cease to attempt to reduce stocks
at as fast a rate as previously, their purchases increase.

According to Metzler, the explanation of turning points in the
business cycle lies in this process.®® Turns in inventory investment

16 For the purposes of his analysis, Metzler treats the business cycle as an inventory cycle. He fully
realizes, of course, the complexity of business cycle relationships.
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occur after rates of change in activity have reached a peak or trough,
thereby permitting accumulation or liquidation of stocks to proceed
at a rate more closely approximating the desired level.

Timing comparisons of turns in nonfarm inventory investment and
final purchases show tbat, on a number of occasions, investment has
turned earlier than would be expected in Metzler’s theory. Under
existing institutional arrangements, however, there is another way
in which inventory investment turns can come about. Management
considers not only stocks on hand when examining its inventory
position, but also its outstanding purchase orders. As expansion

roceeds, the quantity of goods on hand and on order increases.
%’ltimately, management must consider itself sufficiently protected
and, other things being equal, the volume of orders which it places
with suppliers will decline. "~ '

The observation that inventory investment has led all three post-
war business cycle peaks and two of the three business cycle troughs
lends support to the argumeht that turns in inventory investment
play a role in sparking the upturn from recession and in halting the
process of expansion. During expansion, continued increases in
fixed investment and consumption expenditures seem characteristic
of the modern business cycle, but the inventory requirements traceable
to such expenditures are not likely to be large.

It is my conclusion that these observations are useful in explaining
both the cumulative forces of expansion and contraction and the
processes by which these phases may be terminated. This is not to
deny the complexity of the forces whi¢h are ¢combined in the business
cycle. Evidence abounds that there are other contributory processes
at work, some of which are also capable of causing cyclical reversals.
But this, in turn, does not detract from the proposition that the proc-
esses which surround the accumulation and liquidation of inventories
also contribute significantly to an explanation of cyclical fluctuations.

In a period such as the years since the war, when the underlying
forces of growth have been strong and-the recessions interrupting the
general rise in national output have been only a year or less in duration,
the inventory investment mechanism, as modified above, appears as a
highly likely candidate for explaining turning points and, in part, the
cumulative character of the business cycle.



APPENDIX A
SOURCES AND PROCESSING OF DATA

The principal data studied are Department of Commerce end-of-
month estimates of the book value of manufacturers stocks.! Series
for total inventories covered the 3 comprehensive groupings (total
manufacturing, durable-goods industries, nondurable-goods indus-
tries) and 16 industry groups. Stage-of-fabrication series covered
the comprehensive groupings and nine industry groups. All data
were deflated by the author for the period 1947-56. Only material
for the comprehensive groupings were studied for the period after 1956.
These more recent data were not deflated. .Prior to dating turns in
the inventory series, the end-of-month figures were centered by use of
a 2-month moving average. ,

These data comprised the principal source for the analysis in
chapters 3 through 7. In addition, chapters 2 and 3 make use of
Department of Commerce inventory data for total nonfarm, total
manufacturing, and durable-goods industries, deflated (in 1954 dol-
lars) by the Department for purposes of computing the inventory
investment component of gross national product. These figures cover
the period 1947 to date and are roughly comparable to those deflated
by the author; they differ only in that coverage and procedures used
in deflation were not identical.

Finally, activity (shipments or output) and finished-goods inventory
data for 25 commodities were apalyzed in chapter 5. These figures,
shown in table 21, required seasonal adjustment only.

DeruaTioN PROCEDURE

The approach used in deflating the book value series was as follows:

1. In constructing deflators the Bureau of Labor Statistics Whole-
sale Price Indexes were used. No deflation was attempted before
1947 since the Wholesale Price Indexes were revised in that year.

1 The Department of Commerce book value series were as follows:

Total-stocks series Stage-of-fabrication series
Total manufacturers. -- Total manufacturers.
Durable-goods manufacturers. Durable-goods manufacturers.
Nondurable-goods manufacturers. .. .__.______________ Nondurable-goods manufacturers.
Primary metals - Primary metals.
Fabricated metals.____
Electrical machinery_____. .-- Total machinery.
Machinery, excluding electrical . .« __..._
Motor vehicles and PartSe c oo oo cocccomommacamaan Total transportation equipment.
Transportation equipment, excluding motor vehicles__.
Stone, clay, and glass product: Stone, clay, and glass products.
Food and kindred products.. Food and beverages.
Textile mill products. -
Apparel______ -
Leather and leather produets- - oo oooo.
Paper products. ... Paper products.
Chemical products Chemical products.
Printing and publishing._._
Petroleum and coal products Petroleum and coal products.
Rubber products. - Rubber products.

128
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2. Inventories were deflated separately for each stage of fabrication
in both the durables and nondurables classifications. The more aggre-
gative series (i.e., total manufacturers, durable-goods and nondurable-
goods industries; total purchased materials, total goods in process,
total finished goods) were secured by adding the appropriate deflated
components.

Purchased-materials and finished-goods deflators were built up from
deflators constructed separately for eack industry. In combining
these, the weights assigned were based on the proportions of the
stage-of-fabrication inventory held by the various industries according
to census data.? (See table A-1 for industry weights.) The goods-
in-process deflators were constructed by averaging the purchased-
materials and finished-goods deflators.

3. Purchased-materials industry deflators were constructed by ex-
amining materials inputs to each industry as revealed by the Bureau
of Labor Statistics interindustry study for the year 1947, selecting
and weighing price indexes accordingly. Code numbers and weights
of the price indexes chosen are presented in table A-2. Finished-
goods industry deflators were constructed by examining the compo-
sition of finished stocks within each industry according to the 1947
Census of Manufactures and selecting and weighing the price
indexes accordingly. Code numbers and weights of the price indexes
are shown in table A-2.

4. Prior to combining the industry deflators the months covered
by the turnover period® were averaged for each industry. Thus,
if the turnover period were 3 months, the adjusted industry deflator
for the month of March would be secured by averaging the deflators
in the months of January, February, and March.

5. There were difficulties in making allowance for the LIFO com-
ponent of stocks and for the fact that certain companies make cost
or market adjustments at the end of fiscal periods. In general, the
procedure used was to remove, monthly or quarterly, a fixed LIFO
component and deflate the remainder, adding the LIFO component to
the deflated portion to secure the final deflated stock value. The
value of the LIFO component was taken from published estimates
by Daly in the Survey of Current Business (July 1953, p. 17). No
cost or market adjustments could be made in monthly series, but
year-end deflations were checked with comparable National Income
Division deflations for which cost of market adjustments had been
made.

6. The total stocks series for 16 individual industries, which are
discussed in chapter 3, were deflated in a somewhat different manner;
deflators were constructed as described above but with assumptions
of a fixed composition of total stock by stage of fabrication.

? Finished-goods weights were based upon the composition of finished goods according to the 1947 Census
of I;’/Ie%ulactures. Purchased-materials weights were derived from 1953 Annual Survey of Manufacturers’
ma .

1 A turnover period is a period of time during which the stocks held as of a given date are presumed to
have been accumulated. formation concerning the duration of these periods for the several industries
was secured from the Department of Commerce,
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TaBLe A-1.—Weights and turnover periods assigned to industry deflators
DURABLE-GOODS INDUSTRIES

‘Weights
. Turnover _
Industry period
(in moriths) | Purchased Finished
materials goods
Primary metals, 4 20.6 15.3
Fabricated metal products 4 16.7 14.4
Total machinery. 6 20.2 41.0
Total transportation 4 21.2 10.3
Lumber products. 4 8.1 { 9.5
Furniture and fixtures. 4 g 3.0
Stone, clay, and glass 4 4.2 6.5
NONDURABLE-GOODS INDUSTRIES
Food and beverage. - 3 22.7 41.0
Tobacco products 6 (31 13.6 9.9
Textile mill produets... 4 12.2 8.0
Apparel 4 8.8 9.4
Leather products... 4 2.9 2.5
Paper. 3 9.8 2.6
Chemicals and allied products. 4 19.8 13.7
Petroleum and coal products 3 6.8 9.6
Rubber and rubber products 4 3.4 3.3

1 Figure enclosed by parenthesis relates to finished-goods turnover period; other figure relates to purchased

materials turnover period only.
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TABLE A-2.—Inder numbers and weights used in constructing industry deflators

DURABLE-GOODS INDUSTRIES

Purchased materials Finished goods
Industry
Index Weight Index Weight
numbers numbers
Primary metals. ... oo 10-11 6 10-14 50
05-2 10 10-15 1
10-13 27 10-22 9
10-12 8 10-24 9
10-14 29 10-25 12
10-23 4
10-22 b & 8 DU I
10-24 3
Fabricated metals products_ ... __. 1014 85 i% gg
10-25 15 10-7 21
10-8 27
Total machinery. 06-21 3 11-7 17
06-73 2 12-5 8
08 5 11 63
10-14 25 12-4 12
10-15 2 S (O
10-2 26
10-81 8
10-82 7
Total transportation equipment...cccaaeuoaooo 03 4 11-8 68
07-2 8 104 9
08 6 11-54 10
10-14 32 11-7 13
10-15 26
10-2 9
10-4 5
10-82 10
Stone, clay, and glass products. ...ceoceao_ 09-3 13 13-1
13-1 18 12-63 20
13-2 24 13-4 13
13-4 14 12-61 7
13-7 31 13-3 18
............................ 13-7 27
13-2 7
Lumber and lumber products, furniture and
Ji54A VT N 08 100 76
.- a——- 12-1 24
NONDURABLE-GOODS INDUSTRIES
Food and beverages.- 01-3 9 02-2 20
02-3 5
01-52 5 024 24
01-1 14 02-1 8
01-2 47 02-5 10
02-5 14 14-4 25
02-71 11 02-8 8
TODACCO - - - eeemaec e cimemm e 01-82 100 14-1 100
Textile mill products.. - 014 78 03-1
............................ 032 30
03-31 22 03-3 22
03-12 40
Apparel 03-24 38 03-5 100
03-33 22
- 04-3 65
Leather and products. . 04-2 100 044 35
Paper and allied products._ oo 09-1 94 09-3 34
09-2 3 09-5 22
094 44
Chemicals and allied produets. .- .cccceeeon.e 06 25 06-1 27
06-3 4 06-3 17
064 18 06-71 9
064 prs
06-7 5 06-21 14
06-22 5 06-7 14
01-73 28 06-5 5
05-56 ] -
05-20 5
09-7 5 [ SR -
Petroleum and coal products. 05-56 65 (0] 95
05-12 35 05-2 5
Rubber products..... 07-1 71 07-2 61
03-12-76 20 07-3 39

105-5 (weight 100) minus 05-56 (weight 18) divided by 82.



APPENDIX B
INVENTORY DATA

TaBLE B-1.—Total manufacturing, inventories

[Billions of dollars, seasonally adjusted]

Janu- | Feb- Au- | Sep- | Octo-| No- De-
ary |ruary {Mareh| April | May | June | July | gust | tem- | ber | vem- | cem-
ber ber ber

Total inventories (book value)

19.96 | 20.37 | 21.36 | 22.11 | 22.69 | 23.73 | 24.19 | 24.46
27.39 | 27.64 | 27.80 | 28.17 | 28.19 | 28.37 | 28.72 | 28.87
29.99 | 30.27 | 30.67 | 30.98 | 31.26 | 31.51 | 31.66 | 31.69
31.17 | 30.63 { 30.19 | 29.82 | 29.34 | 29.02 | 28.74 | 28.86

Total inventories (1947 dollars)

................................ 27.32 1 27.60 | 28.02 | 23.24 | 28.54 | 28.43 | 28.27 | 28.30 | 28.21
27.86 | 27.82 | 27.97 | 28.18 | 28,50 | 28.78 | 29.05 | 29.10 | 29.27 | 29.28 | 29.26 | 20.33
28.84 1 28.60 | 28.36 | 28.09 | 28.24
28.12 | 28.50 | 28.88 | 20.59 | 20.87
34.70 | 35.25 | 35.76 | 35.92 | 36.04
36.85 | 36.89 | 37.01 | 37.06 | 37.35

38.55 | 38.38 | 38.14 | 38.05 | 37.80
35.81 | 35.57 | 35.92 | 35.97 | 35.80
36.71 | 36.60 | 37.11 | 37.08 | 37.31

Purchased materials (book value)

___________ 810 8.28 853 | 877 8.8 | 9.07| 9.47 ] 9.8310.04 | 10.44 | 10.72 | 11.00
11.23 | 11.46 | 11.62 | 11.79 | 11.97 } 12.02 | 11.91 | 11.96 | 11.05 | 11.96 | 12.17 | 12.28
12.18 | 12,28 | 12.37 | 12.48 | 12.62 | 12.92 | 13.04 | 13.02 [ 13.06 | 13.01 | 12.80 | 12.77
12.88 | 12.84 | 12.46 | 12.22 | 12.00 | 11.72 | 11.51 | 11.43 | 11.36 | 11.17 | 11.07 { 11.08
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1763|1775 17.81 | 17.90 | 17.93 | 17.82 | 17.68 | 17.58 | 17.31 | 17.12 | 16.83 | 16.80
........... 16.77 | 16,69 | 16.70 | 16.69 | 16.75 | 16.57 | 1668 |-coem|-oooonclociooe

Purchased materials (1947 dollars)

.............. 11,95 12.12 1 12.21 § 12.16 | 12.18 | 12.08 | 11.93 | 11.96 | 11.88
11.64 | 11.76 | 11.86 ( 12.01 | 12.20 | 12.29 | 12.23 | 12.25 | 12.18 | 12.04 | 11.95
12.02 | 11.78 | 11,65 | 11.53 | 11.38 { 11.32 | 11.32 [ 11.30 | 11.15 [ 11.08 | 11.11
11.02 | 10.98 | 10.95 | 10.99 | 11.06 | 11.19 | 11.39 | 11.74 | 11.96 | 12.30 | 12.56

13.77 | 13.81 | 13.85 | 14.06 | 14.00 | 14.02 | 14.04 | 13.88 | 13.65 | 13.60 { 13.39
13.13 |1 12.93 | 12.95 | 12.97 | 13.04 § 12.94 | 12.74 | 12.58 } 12.47 | 12.55 | 12.39
12.36 ] 12.31 | 12.32 | 12.50 | 12.51 | 12.61 | 12.80 | 12.81 | 13.05 | 13.00 | 12.98
13.16 | 13.18 [ 13.19 | 13.32 | 13.29 |oncnv |ommmeecfmeemeaf e e

1 Data revised January 1953.
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TaBLE B-1.—Totdl manufacturing, inventories—Continued

{Billions of dollars, seasonally adjusted]

Janu- | Feb- ' Au- | Sep- | Octo-| No- | De-
ary |ruary |March| April | May | June | July | gust | tem- | ber | vem- | cem-
ber ber ber

Goods-in-process (book value)

6.05 | 6.21 | 6.27  6.34 6.46
7.81 | 7.34| 7.33( 7.43 7.43
7.58 | 7.62| 7.69( 7.73 7.65
7.0 6.97 ] 6.8 | 6.8 6.82
7631 7.84| 805 830 8.54
10.30 | 10.60 | 10.79 | 11.14 | 11.34
12.49 1 12.60 | 12.77 { 12.67 | 12.86

dollars)
17| 7.201 7.25| 7.41| 7.38 | 7.31 .31 7.24
.95 | 6.94| 6.96| 7.04| 7.00{ 7.02| 7.01 6.92
.73 1 6.70| 6.74 | 6.64| 6.56 | 6.49| 6.41 6.44
.60 1 6.74 | 6.83| 6. 6.97 | 7.04| 7.15 7.22
. 84 8.15 | 8 5 9. 9.16
. 76 9.90 | 10. 5 0 0.34

Finished goods (book value)

5.52| 58| 6.16| 6.46| 6.94'| 7.08 '7.14
8.52 | 8.72| 885| 893 9.07( 9.12 9.28
10.13 § 10.34 | 10.44 | 10.74 | 10.84 | 10.98 [ 11.26

1 Data revised January 1853,
Source: Department of Commerce; deflations by the author.
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TaBLE B-2.—Durable-goods industries, total inventories

[Billions of dollars, seasonally adjusted]

Janu- | Feb- Au- | Sep- | Octo-] No- | De-

ary |ruary [March| April | May | June | July | gust | tem- | ber | vem-| cem-
ber ber ber

Total inventories (book value)

9.72 1 10.06 | 10.40 | 10.77 | 11.15 | 11.49 ( 11.78 | 12.00
13.62 | 13.87 | 14.00 | 14.18 | 14.19 } 14.33 | 14.34 | 14.30
14.53 | 14.69 | 14.92 | 15,16 | 15.35  15.50 | 15.71 | 15.74
15.70 | 15.35 | 15.11 | 14.80 | 14.47 | 14.16 | 13.89 | 13.97

18,42 | 18,32 | 18i21 | 18,34 | 18.38 | 18.49 | 18,47 | 1872

19.47 | 19.57 | 19.59 1 19.74 | 19.66 | 19.58 | 10.56 | 19.45
18.38 | 18.14 | 17.78 | 17.67 | 17.53 | 17.60 | 17.67 | 17.69
17.66 | 17.74 | 17.80 | 18.00 | 17.92 | 18.22 | 18.20 | 18.38
19.34 | 19.31

Goods-in-process (book value)

3.58| 3.64| 3.71 | 3.87| 404 | 418} 4.30] 4.40 | 444 4.56 4.66
4.92 4.98] 504 507 507} 510 5.22| 524 524 526 5.21
5.07| 505].507| 507 512} 5171 5271 533 | 538 | 6541 5.40
538 537 | 531 5.24| 514} 510 4.95] 4.8 | 478 4.70 4.72
4.72} 4.75| 4.82) 4.93| 503| 512 | 524 ] 543 | 558 580 5.99
6.491 6.70 | 6.95| 7.12| 7.31§ 7.54( 7.72| 7.98| 8.19| 846 8.63
9.05{ 9.19 | 9.32) 9.47| 9.55] 9.58| 9.76 | 9.84 | 9.95} 9.88| 10.12
10.36 | 10.60 | 10.69 | 10.72 | 10.83 | 10.87 | 11.01 | 10.85 | 10.68 | 10.71 | 10.73
10.44 | 10.28 | 10.02 9. 9.47| 9.51 | 9.43}1 9.64 ( 9.79 84
9.76 | 9.86 | 9.84 | 9.91} 9.98|10.13 | 10.32 | 10.37 | 10.75 | 10.92 | 11.09
11.37 | 11.62 | 11.84 | 12.06 { 11.98 | 12.06 | 12.16 | 12.34 | 12.65 | 12.92 | 12.78
12.89 | 13.04 | 13.42 | 13.44 | 13.33 | 13.50 1 13.55 [ 13.45 | 13.24 | 13.14 | 12.73
12,11 [ 11.90 | 11.76 | 11.61 | 11.41 | 11.34 § 11.28 j 11.32 | 11.26 | 11.27 | 11.31
11.37 | 11.51 { 11.67 [ 11.81 | 11.89 } 11.92 | 11.61 { 11.95 | 11.78 [ 11.78 | 12.08
12.47 | 12.66 | 12.63 | 12.70 | 12.80 | 12.63 | 12.60 | 12.39 | 12.25 | 12.12 | 12.06

12.05 | 11.90 | 1187 | 11.91 | 12:03 | 1206

Goods-in-process (1947 dollars)

5221 521 519 521 | 528 526 5.21) 5.18 5.10
4.80] 4.83| 4.82| 478 | 4.80| 4.81| 4.84| 4.82| 4.79) 4.76 4.72
4.661 4.64 460 ) 4.58 | 4.53| 4.53| 4.42| 432[ 4.28| 4.22 4,23
4.20 | 421 425] 4.3¢4| 4.30] 44| 450} 460 4.68| 4.79 4,87
511 622} 538| 549 564 58| 597 6.17| 6.33| 6.54 6. 66
6.98( 708] 7.17| 7.20| 7.36] 7.40 7.52} 7.56{ 7.62| 7.55 .73
790 806 811 810 815} 8.12| 816) 800 7.86| 7.8 7.90
7.69f 7.59| 7.40{ 7.31| 7.16{ 6.98| 6.99] 6.91| 7.04| 7.13 7.16
707 7.14| 7.10( 7.13| 7.16 | 7.21 | 7.29 | 7.25| 7.43| 7.50 7.56
7.68| 7.80| 7.92| 8.04| 7.96

1Data revised January 1953.



[Billions of dollars, seasonally adjusted]
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TaBLE B-2.—Durable-goods industries, total inventories—Continued
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TaBLe B-3.—Nondurable-goods industries, total inventories
[Billions of dollars, seasonally adjusted]

Janu- | Feb- Au- | 8ep- | Octo-; No- | De-
ary |raary {March| April | May | June | July | gust | tem- | ber j vem- | cem-
ber ber ber

Total inventories (book value)

10.30 . 11.34 | 11.564 | 12.24 | 12.43 | 12.46
14.00 | 14.00 | 14.04 | 14.38 | 14,58
15.82 | 15.92 | 16.01 | 15.95 | 15.96
15.02 | 14.87 | 14.87 | 14.85 | 14.89
15.36 | 15.89 | 16.42 | 17.08 | 17.83
20. gg 20.07 | 20.12 1 20.07 | 20.01

Total inventories (1947 dollars)

D 3:Z'y (SRR PRSI ENI (R 13.60:{ 13.75 | 13.01 [ 14.01 | 14.22 | 14.19 | 14.02 | 14.11 [ 1411
14.99°| 15.19 | 15.26 | 15.45 | 15.49 | 15.46 | 15.50
15.64 | 15.64: 15.61°| 15,60 15.58 | 15.56 | 15.65

498 | 500 5201{ 581 542| 568 589 | 592 613 | 6.26 6.44
6.65| 6.74 | 6.85| 6.92| 6.88| 6.74 | 6.74| 6.80 | 6.78 | 7.03 7.09
7.10| 7.2t | 7.27| 7.88| 7.52| 7.58 | 7.54| 7.52 | 7.40{ 7.21 7,12
7.00 ! 6.84| 6.72| 6.66 | 6.56 ] ©6.51 | 6.48 | 6.47 | 6.42| 6.44 6.45
6.42 | 6.42 | 6.40| 6.42| 6.44| 6.58 | 6.84 | 7.27| 7.62| 8.01 8.38
899 9.33| 9.66| 9.64| 9.65| 9.62| 9.57 | 9.27| 9.30 | 9.12 8.99
9.02| 893 800 88| 882 | 878|.867| 8.60| 849} 852 8.51
8.42 | 8.45| 8.40| 8.46| 8.40| 8.42 .35 | 8.35| 8.23| 8.22 8.14
8001 7.881 7.93:| 7.95| 800 | 806 951 7.841 7.88| 7.96 7.89
7:79 | ‘776 | 7.791 7.95| 8.00| 7.99 | 8.07 | 8.02| 8151 817 8.12
820 820 816 | 831] 832 832 .42 | 8.44 | 8.58 | 8.67 8.53
8701 874 | 866 885| 896| 897 .02 892] 895| 892 8.79
8811 881 | 877| 8.8 | 878 875 .71 | 8.61 | 8651 859 8.55
8.63 | 863 | 8.69| &8 9.021{ 9.00 .95 | 892 895 893 8.95
9.08| 9.061 9.09 ] 913 | 9.13| 9.05 .02 | 8.8 1 885 878 8.75
8.68 ) 878 | 8.8 897 897 | 8.96 |cccmomfomamama]mmmancfmrmenee e
Purchased materials (1947 doliars)
.93 | 6.8 6.90| 6.93} 6.80 | 6.9 6. 80
18 7.25) 7.27| 7.33| 7.20|-7.15 7.09
.87 | 6.90| 6.93| 6.96( 6.92| 6:96 6.99
.81 | 6.861 6.99| 7.23{ 7.39| 7.56 7.68
.21 | 8.32| 8.45| 8.37| 852 844 8.27
.42 1 8.41| 8.32| 830 824| 830 8.34

1 Data revised January 1953.
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TABLE B-3.—Nondurable-goods industries, total inventories—Continued

19046.....oooo.

19531 ...

10531 .. ____.

7.8
8.1

7.7

Finished goods (1947 dollars}

Source: Department of Commerce; deflations by the author.

1 Data revised, January 1953,

19531 ________
19531 . _____
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TasLE B-5.—Inventory investment: Summary
[Millions of dollars, seasonally adjusted]
A. TOTAL INVESTMENT

TOTAL MANUPACTURING

Book value 1947 dollars

DURABLE-GOODS INDUSTRIES

4777 | 41,087 846

+813 +323 F107 oo +124 —138
-+-306 4654 +-389 —363 +-67 +30 -9
~813 -—879 —495 +-65 —383 —516 —410
4438 +557 | +1,655 —128 +302 +113 +778
41,981 | +1,767 -+4-962 -+446 | 41,373 | +1,548 +685
-55 -51 +761 604 +7 +62 +338

—- 4403

+320 | +1,232 +925 -

+497 +220 +-580 [.-aoeo SO (. -+285 —81

-+484 338 +40 +118 +756 +460 -+-52

—408 —416 +17 +164 -~26 —32 +48

+121 +714 1 41,641 455 1. —56 —~25 -}-588
+1,089 -+204 =58 ' 4321 +1,0%4 +891 499

~552 —120 —116 +356 —211 +38 +118

- < +14 - -

+197 +-81 —367 —16 4165 —44 —356

+-198 —328 ~15 —186 +188 —313 +-69

+-285 +184 +213 +74 +-269 +227 +242

1749 +526 +244 +248 B o £ 7 PR (R

+-266 —69 426 [-coeeeeee

—427 —470 4118

+382 +164 +265

—+300 0 +10

+170 z

1 Data revised January 1953.
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TABLE B-6.—Inventory investment: Summary—Continued
[Millions of dollars, seasonally adjusted]
B. PURCHASED-MATERIALS INVESTMENT

TOTAL MANUFACTURING

Book value . 1947 dollars
I II I v I I 1T v
+542 -+968 +969 - -
407 —78 +329 | eeeL —122 —204
+553 -+135 —286 —~122 +442 +46 —296
—749 —361 277 ~166 —401 —80 —189
+315 | 41,344 | +1,785 ~138 +-81 4681 4819
841 414 —142 4207 +667 -+418 428
—469 —232 +97 ~+150 —156 —198 +138
.......... +40 |... ¥ ;
-+356 +72 —585 -70 +195 —121 —489
+161 ~497 —208 —466 +116 —464 ~—193
+-252 +558 +368 —80 +205 +297 -+175
+-396 +232 -+515 -+195 +113
—120 93 —333 - -
—578 —212 —70
+1,140 —620 —20
+10 —510 foti) (V2 PRI PRI A I,
=130 femmmee i femeeoee - P

DURABLE-G00ODS INDUSTRIES

+245 +210 +465 [ ) PPN S
—4

+184 4331 | - 4498 +522 -- -

4305 +137 —84 +291 - +1 —131
+125 +309 +3 —409 +31 +355 +143 —233
—278 —273 —92 —23 —150 =73 +-86 +34
—31 +27 +827 | +1,107 —91 —90 +424 1447
+947 +320 —372 —282 +232 +300 +162 —102
—59 —111 —219 —02 +45 +98 —115 +42
—39 - +52
-122 —48 —52 —205 —30 =27 —=76 —213
—264 +126 —159 --46 ~293 +92 -173 +81
—134 +243 +17 -+-103 —127 +241 +82 +122
-+-82 +120 +114 +97 -1 -10 -
-+209 +223 —=50 —128 -
+23 —30 —172 —60 -
80 +390 —100 +30 —.- -- --
+110 +60 —240 —140 — -
+30 4190 faeeo______ - - [ PRSI F

1 Data revised January 1953.
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TaBLe B-5.—Inventory investment: Summary—Continued

{Millions of dollars, seasonally adjusted]
C. GOODS-IN-PROCESS INVESTMENT

TOTAL MANUFACTURING

Book value

1947 dollars

II I

4100 +-399 -+360

4325 +85 +177
—157 +72 +212
—35 —225 —317
36 ~4-276 400

4431 +229 +12
—449 —608 —250
20 +121 -+384
+528 +361 +-357
4264 +294 +116
—830 —489 —~90
=200 +-380 +-60
+-580 +140 —410
—160 +130 -

NONDUBRABLE-G00DS INDUSTRIES

-+109 +74 ~+98 +112
+18 +13 41 +48 +1
—82 - —47 27 +64 -19
+106 -+-62 -+133 +10 -4
—+40 +143 —109 —12 4118
+34 —181 +190 +190 +2
+46
4-55 129 ~153 —~162 —89
—59 -+ -79 —75 +72
+68 --66 +58 163 —26
—7 +153 —-13
412 +12 —39
—129 +9 -26
0 +40 +20
0 110 —~50
—30 +200

1 Data revised January 1953.
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TABLE B-5.—Inventory investment: Summary—Continued
[Millions of dollars, seasonally adjusted]

D. FINISHED GOODS INVESTMENT
TOTAL MANUFACTURING

Book value 1947 dollars
I II I v I 11 III v
+178 +18 -+937 -+-686
4663 4717 +4-402 359 | emeaae +344 4125
--365 ~+480 -+-606 -+526 +162
+421 —48 —451 —160 +507
+3 -+57 —437 4664 —20
+426 | +1,580 | +1,708 416 —43
+331 - —1 +52 +333
184 |l +83
+106 +390 +763 +176 -+60
+150 —459 —-175 —+151 +143
+161 75 -+133 +444 +143
-+583 -+731 -+-641 +440 +370
-+505 -+333 -+143 -+287
—391 —705 —622 —120
4410 ~4-120 4260 +450 -
+770 —+-490 -+590 =130 e e
—140 fed UiV ORI SRR SR AU IO N,
DURABLE-G00ODS INDUSTRIES
-+16 +4-97 4282 4204
-4-209 -+396 229 100 +172 ~+-100
+125 +75 +243 -+325 +53 46 +107 4169
+251 +16 —-221 —-117 +161 +57 —146 —88
—54 -7 —299 +365 —66 —48 —359 +144
+262 +799 +955 +-85 +63 -+583 4762 +60
+115 —29 —74 +109 +81 —21 —53 +75
+237 - - +176 -
+150 +274 +477 +244 +110 +167 +286 4165
—32 —506 —85 +277 —25 —382 —88 +182
—22 09 +24 +304 +3 --35 —122 498
+242 +-255 +216 4350 +98 +113
+212 +302 +123 -+257 —
—270 ~-299 —350 —210
310 +170 50 +190
+650 +380 +2980 —270
—270 +80
NONDURABLE-GOODS INDUSTRIES
4162 -—79 4655 +392
+364 4321 +166 +173 +172 425
-+239 -+397 +346 +226 +109 +-378 4269 -+284
+177 —06 —232 +3 +346 +41 —182 -+33
+52 +33 —173 +378 +46 -5 —459 +145
+142 +776 +720 +19 —106 +669 +741 +83
+182 —255 -31 —10 +252 —179 -37 +74
feas".{ I FORRSUR R, —-93
—44 +166 -+286 —68 —50 +72 +194 —54
+182 +47 —90 -126 +168 +72 —85 —84
+-183 —24 +109 +140 +140 et +82 +146
4341 4476 -+425 -+90 +272 +370
4293 +31 +-20 30
-121 —406 —272 -+90
-+90 —40 +240 +260
+120 +120 +280 +160
+130 —240
1 Data revised, January 1953,

Bource: Department of Commerce; deflations by the author,
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ANALYSIS OF BUSINESS INVENTORY MOVEMENTS IN THE
POSTWAR PERIOD

PART 1. FACTORS INFLUENCING MANUFACTURING INVENTORIES

Business inventory changes are highly volatile. Although often
small in relation to total national product, inventory movements have
at times in the past accounted for a large part of the short-term
fluctuations in production. Indeed, over short periods fluctuations
in business inventories appear to be much more pronounced than
those in other principal components of private domestic investment—
housing and plant and equipment. : -

Although the volume of stocks held by business is in large part a
function of the production and consumption rates, the evidence points
to the fact that the relationship is not with coincident variables but
rather that there is a tendency for inventory changes to lag behind
the course of general business. Inventories tend to rise after the peak
in business activity, and adjustment begins some time after contrac-
tion has started. Thus, stocks continue to fall after business activity
has reached a trough, and tend to move up some time after the general
expansion is underway. This phenomenon is due to a number of
factors. Investment decisions are likely to lag changes in output or
sales due to the difficulty of detecting in time the turning points in
demand. Furthermore, even after a change in inventory policy is
established, involuntary inventory accumulation may occur due to
falling sales and to deliveries of previously ordered materials. .

The purpose of the part I of this analysis is to ascertain quantita-
tively the effect of various relevant factors on short-term fluctuations
in manufacturers’ stocks by an analysis of historical relationships.
This involves an attempt not only to determine lags among the
variables, but also to appraise the importance of temporary and
sometimes unquantifiable factors. In part II fluctuations in trade
inventories are considered. :

BUSINESS INVENTORIES IN THE GNP

The relative importance of inventory changes in the overall business
picture may be seen from the accompanying table I, which compares
the movement in gross national product and the shifts in the change
ic business inventories in each of the postwar recession and recovery
periods.

149
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TaBLE 1.—Changes in GNP and business invenlories in postwar recession and
recovery periods

GNP Business GNP Business
inventories t inventories !
Billions Billions Billions Billions
R of-current of current of 1964 y 1954
Recession periods: dollars dollars dollars ollars
4th quarter 1948 to 2d quarter 1949 —9.5 —-9.6 7.0 -10.1
2d quarter 1953 to 2d quarter 1954 .____.... —9.9 -5.8 —-13.7 -6.1
3d quarter 1957 to 1st quarter 1958_._.___... —15.4 —8.0 -~18.0 —6.9
24 quarter 1960 to 1st quarter 1961_________. —~5.6 —-9.4 —10.2 —8.2
Recovery periods: '
2d quarter 1949 to 2d quarter 1953 ... 112. 4 8.4 82,9 9.2
2d quarter 1954 to 3d quarter 1957 ... 89.4 5.2 5L.5 5.2
1st quarter 1958 to 2d quarter 1960 .._...--. 73.6 10.9 50.4 9.5

1 'Cbmputed as the change in the inventory component of GNP.
Source: Office of Business Economics, U.8. Department of Commerce.

In the 1948-49 downturn, inventory liquidation was equal to the
entire $9}4 billion decline in GNP. In the 1953-54 and 1957-58 re-
cessions, reduction in stocks represented more than half of the de-
crease in total product, and in the most recent business contraction
the size of ‘the inventory liquidation—89 billion—was larger than the
decline in total GNP.

If the corresponding constant dollar estimates are examined, similar
conclusions may be drawn concerning the role of the physical volume
of business inventories relative to changes in “real” GNP during these
periods of recession.

In recovery periods, on the other hand, inventory changes have
generally played a smaller role in the total production pattern. In’
the upturns following the first three postwar recessions, the change in
inventory investment contributed at the most less than one-fifth of
the total GNP rise. In the current recovery the inventory change
from the first to the third quarter of 1961 accounted for one-third of
the GNP rise.

MANUFACTURERS’ SHARE OF INVENTORIES

The book value of manufacturers’ stocks at the end of September
amounted to $54 billion. These inventories comprise on the average
about three-fifths of total business holdings. Moreover, this propor-
tion is generally exceeded in recessionary periods by the share of the
total inventory liquidation experienced by producers. In the last

two recessions, for example, about three-fourths of the total reduction
in'stocks took place at the manufacturing level.

POSTWAR INVENTORY MOVEMENTS

The growth of manufacturers’ inventories in the postwar period
roceeded in a series of waves, which dovetailed with the cyclical
ehavior of total business activity. It is clear from the accompany-

ing chart I that durable goods have accounted for most of the fluctua-
tions in total manufacturing inventories in the past decade, reflecting
the greater volatility of the demand for these goods stemming from
both private and Government sources.
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CHaRT I

MANUFACTURING INDUSTRIES:

Inventories and Sales

Billion $ Billion $
70 70
ALL MANUFACTURERS
60 -1 60
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a0 |- N 4 a0
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20 -1 20
10 L J 10
2.2 F 1 2.2
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l.2 J.Ll l 14 Ll 1L1) lll 1 l llr:vle[nl'lo{x-ll Iofel‘] lRlol"lolﬁ 1 |41J_l Ll I 1.1 ll 1.1 IJJ 1 Ill 1) '.2
40 40
DURABLE GOODS
30 - Inventories o T I e 4 30
20 - 20
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o] J o
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1.2 lllIlllllllIlllllllllllllllllIl‘llllllllllllIIII[III'lIlIlll 1.2
30 30
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A SRRt
20 - T et 4 20
”““"".."“..."A M
10 e / -4 10
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o L o)
2.0 [ ) Inventory - Sales Ratios T 2.0
',2 N3 I 101 l Il||l 138 I L1 l 111 l 11 lll Illll'l II 1 I ] Illllllllljl 1 I 1)t |.2
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Quarterly, Seasonolly Adjusted

Note: Inventories, book velue end of quarter; sales, monthly average for quarter.

U. S. Departmest of Commerce, Gffice of Business Economics

76626—61—pt. I——12
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A summary of the major developments in durable and nondurable
goods manufacturers’ inventories over the past 13 years follows. Be-
cause of the larger fluctuations in durable goods, the movement of
these inventories will be discussed in more detail.

DURABLE GOODS

Following a period of accumulation, durable goods manufacturers’
stocks were reduced sharply in the second and third quarters of 1949.
and liquidation continued at more moderate rates to the end of that
year. Inventory movements during this period were greatly affected
by strikes or the threat of strikes in the automobile and steel industries
and by the filling of the production pipelines.

After the out%reak of the Korean conflict in mid-1950, manufac-
turers’ inventories rose sharply. With wartime shortages still fresh
in the public mind, waves of anticipatory buying occurred in the third
quarter of 1950 and the first quarter of 1951. 'This increased demand,
as well as business concern over the future course of supplies and
prices, were important factors lifting rates of inventory accumulation
to record highs in this period.

Stocks of durable goods producers continued to rise at moderate
rates until mid-1952 when they leveled off mostly because of the
effect of the steel strike. The subsequent buildup through the third
quarter of 1953 was mainly a reaction to this temporary halt.

The liquidation of durable goods inventories during the 1953-54
business recession reflected the reduction in the national defense pro-
gram, and declines in plant and equipment expenditures and in con-
sumer durable goods demand. From the end of 1954 through the
fall of 1957 there was a steady accumulation of hard goods stocks.
The sharp rise in demand for automobiles and other consumer durables
in 1955 provided an impetus to the building up of stocks during this
period. In 1957 the rate of accumulation was greatly curtailed pri-
marily due to improvement of supplies relative to demand.

The inventory liquidation in the 1957-58 recession followed a gen-
eral lessening of the demand for hard goods, particularly producers’
durable equipment and new cars. Inventory reduction reached a
peak in the spring of 1958, and was halted by the end of that year,
concomitant with the recovery in general business activity. This was
followed by a sizable buildup in the first half of 1959, attributable in
part to an accumulation of primary metals and related products, with
a view to forestalling possible shortages due to the steel strike ex-
pected in the middle of the year. During the latter half of 1959,
changes in producers’ hard goods stocks were relatively small.

The year 1960 was characterized by wide swings in manufacturers’
durable goods inventories—from substantial accumulation in the first
half to liquidation in the latter half. The metal-using industries—
machinery, transportation equipment, and fabricated metals—ac-
counted for most of the inventory shift. The rebuilding of steel stocks
was an important factor in the accumulation in the first half of the
year. Following this, inventory policies underwent modification in
response to a volume of sales which was short of expectations. Liqui-
dation continued in the first half of 1961, but at a more moderate rate.
In the third quarter, inventories advanced in response to the sharp
turnaround in business.
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NONDURABLE GOODS

The movement of nondurable goods manufacturers’ inventories
over the postwar period reflected some of the same factors which in-
fluenced durable goods stocks. On the whole, however, nondurable
goods inventories fluctuated within much narrower limits than hard
goods, reflecting the comparative stability of the demand for these
goods. The largest part of this demand stems from consumers, and
has been supported throughout the postwar period by the relative
strength of disposable personal income.

Before terminating this discussion of postwar inventory movements,
it is of interest to note one more point. In the first quarter of 1949,
inventories reached a peak of $32 billion. The next two prerecession
highs were $46 and $54 billion, respectively. Thus, in the recovery
periods following both the 1949 and the 1954 downturns, manufac-
turing stocks were built up, not only to their prerecession peaks, but
to levels substantially above these. The volume of $55 billion reached
just before the 1960 downturn, however, was only slightly above the
previous peak made in 1957. Part of this advance reflects higher
prices and the corresponding enhancement of book values of stocks.

FACTORS AFFECTING INVENTORY MOVEMENTS

Business inventories react in a highly sensitive and complex manner
to shifts in economic conditions and changing patterns of demand.
A part of manufacturers’ holdings consists of goods actually in process
of fabrication. The volume of such stocks obviously depends to a
large extent upon the rate of production. The other segments of
producers’ stocks—purchased materials and finished goods—are also
closely related to the rate of operations, since a total inventory must
be maintained sufficient to support production and sales requirements.

Other factors which influence manufacturers’ inventory changes
include the trend of sales, new orders, the volume of unfilled orders,
price pressures, the level of inventories, the ratio of stocks to sales,
interest rates on business loans, the rate of capacity utilization in
manufacturing—all with or without lag—as well as changes in these
variables. Some of these may be eliminated a priori, others after
some preliminary experimentation. For example, although varia-
tions in interest rates may have a bearing on the cost of carrying
stocks, interest charges could account for only a small part of the
spread between the cost of raw materials and the manufacturers’
final price.

Businessmen are accustomed to using inventory-sales ratios in
gaging their current inventory position. Thus, a brief description of
the trends of these ratios may be of interest. The ratio is, of course,
a sﬁ[;:acial type of inventory-sales relation, but one which has certain
definite limitations and restrictions for use in analysis.

Inventory book values and sales of all manufacturing industries
increased by the same relative amount from 1948 to 1960, so that the
stock-sales ratios for all manufacturers for both years are approxi-
mately the same. Furthermore, there is no discernable trend over
this period. By stage of fabrication, however, the movement of in-
ventories relative to sales shows marked differences in trend. For
example, although durable-goods inventories in total kept pace with
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sales over the postwar years, the increase in purchased material stocks
was considerably less. Nondurable purchased material inventories
also declined relative to overall nondurable stocks and sales. Conse-
quently, there is a striking downtrend in the stock-sales ratio for pur-
chased materials. This may reflect improved inventory controls,
speedier delivery, and better management in the work schedule and
in the flow of materials.

BASIS OF ANALYSIS

This analysis covers the period from the beginning of 1948 to the
first quarter of 1961, and utilizes quarterly seasonally adjusted data,
with the manufacturing inventory data being the book values of stocks
on hand at the end of the quarter. These differ from the inventory
component of GNP discussed earlier, which includes an inventory
valuation adjustment designed to remove the effect of changes in
replacement costs.

Inventories in book values are used by businessmen in their own
accounting. For many purposes, however, business firms judge their
stock position relative to sales and orders on the basis of the number
of physical units held, and not necessarily on the basis of the book
value of the goods. There are certain basic considerations for using
the latter series in the evaluation of inventory changes. In addition
to the position of the physical volume of goods on hand, inventory
decisions must take into account financial considerations—i.e., the
availability of working capital and the cost of borrowing. There is
also the statistical problem of securing appropriate price data for
converting book values into constant dollars.

In this report a correlation analysis approach is used to analyze the
differential 1mpact of the various factors which influence inventory
fluctuations, thus throwing light on the relative importance of de-
mand and other forces. Other approaches which are primarily de-
signed to yield forward-looking estimates include extensions of past
trends and surveys of businessmen’s intentions. Later in this paper
the projections based on correlation techniques are compared with
those of other approaches.

Two general procedures are used: first, a study of the factors affect-
ing aggregate inventories, and second, those influencing changes
in inventories. In addition, durable and nondurable stocks are con-
sidered separately, and, within these totals, analysis is made of changes
in purchased materials, goods-in-process, and finished goods inven-
tories, since the factors affecting each of these categories of stocks differ.

Because of the complexity of the inventory analyses, it was not
possible logically to set forth, on theoretical grounds, a single formu-
lation of the specific factors and relationship. The empirical approach
used here involved selecting from a multiplicity of correlations the
particular one which gave the closest fit, using linear regressions de-
rived by the least squares approach.

BOOK VALUE OF INVENTORIES RELATED TO SALES

The most relevant indicator of manufacturing activity to relate to
the book value of inventories appears to be manufacturers’ sales.
The accompanying chart I suggests that these two series move to-
gether but that inventories teng to lag behind sales. A comparison
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of the various peaks and troughs over the postwar period indicates a
tendency for inventories to lag, on the average, by two quarters. An
exception occurred in the fourth quarter of 1949, when both series
were at their lows, apparently reflecting a tighter supply situation due
in part to the steel strike that year.

The lag of inventories behind sales may be due to a combination of
factors. Materials are supplied under conditions that make it diffi-
cult for manufacturers to alter immediately the rate at which they
receive goods. Most raw materials are purchased some time before
delivery, and some producers may not forecast with a sufficient degree
of gz(icumcy the rate at which they will need to consume these ma-
tertals.

In addition, there appears to be some reluctance on the part of
manufacturers to curtail operations until they are certain that business
is falling off, and a further reluctance, even then, to cut down suffi-
ciently to liquidate their finished goods stocks. The effect of this is
an unplanned accumulation of stocks following a peak in business,
and an unplanned liquidation immediately after a trough.

NUMERICAL RELATIONSHIPS FOR INVENTORY BOOK VALUES

Regressions have been fitted, by the method of least-squares, to the
dollar volume of inventories and to sales two quarters earlier, for all
manufacturing, and for durable and nondurable goods separately.
In each instance the lag was determined by examining various amounts
and selecting that which gave the highest correlation coefficient. The
fit is reasonably close in each case. A correlation coefficient (r?) of
.96 for total manufacturing indicates that sales two quarters earlier
accounted for 96 percent of the variations in inventories over the 13-
year period. The average deviation between the actual values and
those derived from the regression was $1.3 billion per quarter, or 3
percent.

For durable goods inventories, the proportion explained amounted
to 95 percent, with an average deviation per quarter of $1 billion
(4.3 percent).! Deviations of more than $2 billion occurred in the first
quarters of 1951, 1953, and 1957, the third and fourth quarters of
1958, and the first and fourth quarters of 1959. Many of these are
due to the unusual supply situation at the time.

In the case of nondurable goods stocks, sales two quarters earlier
accounted for 93 percent of the total variation over the postwar period.
The deviations between actual and “calculated” averaged $0.6 billion
per quarter (3 percent), and exceeded $1 billion only in the strike
period in 1949, in the second quarter of 1951, an aftermath of the
buying wave, and in the first quarter of 1952.

INVENTORY CHANGES RELATED TO SALES AND ORDERS

A basic shortcoming in the application of regression analysis to
time series in this form is the possibility of serial correlation. Both
inventory book values and sales have a strong upward time trend.
As a matter of fact, the values of 1 between each variable and a time
factor are highly significant—0.87 for total manufacturing inventories

! When sales in the current and three preceding quarters are used, an additional 3 percent of the variation
in"durable goods inventories is explained, and the average deviation is reduced to $0.7 billion. For total

manufacturing, the proportion explalned increases 2 percent, with an average deviation of $1.1 billion.
‘There 13 no appreciable change in the case of nondurables.
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and 0.88 for sales. This must be considered in interpreting and using
the regression results.

One way of resolving the problem posed by possible serial correla-
tion is to correlate first differences instead of the level of inventories,
with the various relevant factors. The following correlations were
developed using changes in inventories as the dependent variable.

It is assumed that inventory changes are dependent upon past
sales and upon businessmen’s expectations regarding the near-term
sales prospects, as indicated by their new orders and other information.
The trend of the backlog of orders provides some guide to the course
of operating in the period ahead. The difference between new orders
and sales during any given period is used as a measure of the change
in unfilled orders during that period.

In view of the time required to obtain delivery after orders have
been placed, the question arises as to whether the change in inven-
tories might reflect the change in unfilled orders in an earlier period
more closely than that during the same quarter. Our analysis
supports this hypothesis. The best results, of all the combinations
tried, are obtained by using the change in unfilled orders in the
preceding quarter. The correlations are further improved by iaclud-
ing sales in the preceding quarter and the volume of stocks in the
second preceding quarter.

RESULTS FOR DURABLE AND NONDURABLE GOODS MANUFACTURING
INDUSTRIES

Based on linear regressions covering the postwar period, the fore-
going three factors explain 72 percent (R=0.85) of the variance of the
inventory change for durable goods and 65 percent (£=0.81) for non-
durable goods industries. For all manufacturing, using the same
variables, the B? was 0.80 2 (B=0.90). These percentages, of course,
apply to a much smaller base for inventory changes than is the case
when the levels of inventories are considered.

The degree to which the equations reproduced the actual changes in
inventories may be seen from the upper curves in each panel of the
accompanying chart II which shows, for durable and nondurable
goods and for all manufacturers, the actual inventory changes and
those calculated from the regression equations. The bottom curve
in each panel shows the differences between the actual and calculated
values. These reflect variations not explained by the factors used
in the equation. The average deviation per quarter is $0.3 billion
for durable goods, and $0.2 billion for nondurable goods.? The largest
unexplained variations in durable goods inventory changes—8$1 billion
or more—occurred during the third quarter of 1959, the steel strike
period, in the rapid inventory buildup period of the first quarter in
1960, and in the fourth quarter of that year, when there was an un-
usually large inventory liquidation by automobile dealers. In the
case of the nondurables, all of the deviations were relatively small,
with the largest (30.6 billion) occurring in the first quarter of 1951.
The estimated inventories for the second quarter of 1961, based on
the correlations, are very close to the actual, which have become
available since the regressions were developed.

1 Paul G. Darling developed this regression for the postwar period through the third quarter of 1958.% See
«Manufacturers’ Inventory Investment, 1947-1958," American Economic Review, December 1959. The
slightly different results are due to the additional 214 years.

3 The average of the inventory changes for the 53 quarters, without regard to sign, is $1 bitlion for all manu-
facturing compared with $0.4 billion as the average deviation from the regression.
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In addition to these correlations, another variant was tried, i.e.,
substituting deviations from trend for actual sales and inventories.
The coefficient was about the same as given above for the durables,
and was somewhat, but not significantly, improved for the nondur-
ables. These and other correlations examined are summarized in

table 2.

TABLE 2.—Selected regression equations for manufacturing inventory relationships

Average deviation

R?
Billion | Percent
dollars
REGRESSIONS FOR INVENTORY LEVELS
All manufacturing:
I=.76041.811 Sg-3. (oo e ce—mm—m———— 0.96 1.3 3.0
Ii="— 801+ .465 S;+ 367 St—1+.270 StgF770 Sttt .98 1.1 2.6
Durable goods industries:
To=—77142.210 Si-2. . ____.. . .95 1.0 4.3
Ii=—2.152+.710 Si+.352 S +.216 Sr241.046 Seca-——o- oo .98 7 3.0
Nondurable goods industries:
Te=4.02041.247 St-8 _ oo ae .93 .6 3.0
I,=3.797—.015 S;+.637 St-1+.476 S1-9+.163 St-3- <o oo .93 .6 2.9
REGRESSIONS FOR INVENTORY CHANGES
All manufacturing:
Ali=.381-+.233 AU+ .64 .5
*Ali=-.0384.149 AU-1+.327 Se-1—.173 L1z .80 .4
Al=,4054.152 AUt1+4-.376 dSi~1—.150 d I3 .82 .4
Durable goods industries:
A= 2364173 AU, .60 .4
*Ali=—.245+119 AU;-14-.335 Se~1—.142 I13. .72 .3
AL=.253+4.127 AU~1+.352 dSi-1—.113 dIe-3. - .72 .3
AP=,5384.051 AU -1+.128 811 —.279 P .65 .2
AG¢=— 2224061 AU;~1+.108 Si-1—.098 Gi=g - ocrememmmmcceaaeee .64 -2
AF=—.250+4.167 Sp-1~.210 F¢3__ .53 .1
Nondurable goods industries:
AlLi=.1784.439 AU~ .29 .3
*AILi=1,0704.245 AU;-1+.317 Si—1—.254 Ii-g- .65 .2
ALi=.1604-.207 AU ~1+.486 dS;-1—.203 dI—3_ .72 .2
Ali=.1284-.206 Ui-14.294 Si—1—.225 ;g .70 .2
APy=—8474-246 AU-14-.053 St~1—.181 Pgomomoocoomcciamnnn .46 .2
AF¢=—3294.208 S4-1—.260 Fi-. . .53 .1

NoOTE.—

t=current quarter, {—1=preceding quarter, ete.
I=inventories at end of quarter.

Al=change in inventories during quarter.
S=average monthly sales.
@I, dS=deviations from trend.
Uunfilled orders. -

AU=change in unfilled orders.
P=purchased material inventories.
G =goods-in-process inventories.
F=finished goods inventories.
R~correlat10n coefficient.

*=regressions shown in chart,.

Regressions are based on the period from the 1st quarter of 1948 to the 1st quarter of 1961, using

quarterly seasonally adjusted data, in billions of dollars.
Source: Office of Business Ecqnozm'cs, U.8. Department of Commerce.
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STAGES OF FABRICATION

Inventory holdings of a firm comprise a mixture of raw materials,
goods-in-process, and finished goods, each of which is subject to a
different set of influences. Also, the behavior of these three classes
of stocks differs because the motives that control inventory policy
vary at the different stages of fabrication. Thus, the amount of ac-
cumulation or liquidation in a period of changing business conditions
is the net result of differing and sometimes offsetting movements in
the various categories of inventories. Chart IIT shows the pattern of
variation of these three components for durable and nondurable goods
inventories.

Purchased materials account, on the average, for approximately
30 percent of producers’ stocks, goods-in-process for another 30 per-
cent, and finished goods for the remainder. Goods-in-process refer to
goods the manufacturer has processed to some extent but has not con-
verted completely to the form in which his goods are finally sold.
They are to be distinguished from purchased materials which the
manufacturer at his stage has not yet processed, and from finished
goods which are ready for sale either to other producers or to the
ultimate consumer.

Goods-in-process may be expected to fluctuate with current pro-
duction, while stocks of purchased materials are generally geared to
planned future output. Of course, other factors such as price move-
ments, supply expectations, and cost of borrowing, influence business-
men’s inventory policies. Each of these categories of working stocks
may also contain unintended elements of increase or decrease in periods
of changing business activity. As mentioned earlier, this is due to
the inability of manufacturers to note such changes immediately and
adjust their orders of raw materials accordingly, and to the fact that
the rate of supply of some commodities cannot be altered rapidly.

The optimum amount of finished goods held by a firm is obviously
the minimum with which orders can be efficiently met. Changes in
these inventories generally reflect movements in sales, though less
than proportionately. When sales are declining, an accumulation of
finished goods is usually indicative also of involuntary additions to
these stocks.

In deriving relations for the stages of fabrication within the durable
goods total, sales and changes in unfilled orders in the preceding quar-
ter were again the most important factors in accounting for fluctua-
tions in purchased materials and goods-in-process stocks. For the
latter, as for the total, the addition of the value of inventories two
quarters earlier improved the relationship. For purchased materials,
however, the inventory level at the end of the immediately preceding
quarter was found to be more effective.

In the case of finished goods—both durable and nondurable—sales
and inventories, one and two quarters earlier, respectively, were used.
For nondurable purchased materials, the best relation utilized the
same variables as for the overall nondurables, namely, sales and change
in unfilled orders during the preceding quarter, and stocks at the end of
the second preceding quarter. The relationship for each of these
stages of fabrication accounted for approximately half of the total
variation over the postwar period in the respective inventory change.
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No satisfactory relationship was found for goods-in-process inventories
of nondurable goods industries. These stocks comprise only one-
seventh of the total nondurables.

It is clear that the relationships for these components separately are
less close than those obtained for the durable and nondurable goods
totals. It is the total inventory which is usually geared to the volume
of available working capital, which in turn is related to sales. If there
is a piling up of finished goods when sales unexpectedly fall off, the
manufacturer may be forced to reduce other components of stocks.
Conversely, & sudden liquidation of finished goods, due perhaps to
an unanticipated rise in sales, will increase working capital which
may be used to finance additions to purchased material stocks.

COMPARISON WITH MANUFACTURERS' EXPECTATIONS BASED ON SAMPLE
SURVEY

Since the fall of 1957, the Office of Business Economics of the De-
partment of Commerce has carried on an exploratory survey of manu-
facturers’ sales and inventory expectations. Following a series of
tests, the results have proven to be sufficiently reliable to be released
this year.* It is of interest to compare the inventory anticipations
obtained in this survey with those derived by the use of the foregoing
regression equations.

TaBLE 3.—Manufacturing inventory change—comparison of estimated with actual
[Billions of dollars, seasonally adjusted]

Calculated | Anticipated from surveys ?
Actual from
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! Using sales and change in unfilled orders in the preceding quarter, and the value of Inventories at the
end of the second preceding quarter.

2 OBE survey of ‘‘Manufacturers’ Inventory and Sales Expectations,” reported in the August and
October 1961 issues of the Survey of Current Business.

Source: Office of Business Economics, U.8. Department of Commerce,

In the accompanying table 3 the inventory changes derived from one
of the best correlations of those tried are compared with the published
expectations and with the actual inventory changes for all manufac-
turing industries. The comparison shows, on the whole, that the cor-
relations gave better results compared to actual in two quarters out of
nine and somewhat poorer results in the other quarters. However,
in using correlations for forecasting purposes, it is essential that the
preliminary forecasts obtained from the regressions should be modi-
fied, as indicated by an examination of the final residuals.

¢ The method of deriving the anticipations is described in “Manufacturers’ Inventory and Sales Expec-
tations” in the August 1961 issue of the Survey of Current Business.
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TABLE 4.—Manufacturers’ inventories, sales and new orders

[Billions of dollars, seasonally adjusted)

All manufacturing Durable goods indus- Nondurable goods {n-
tries dustries
Inven- Monthly Inven- Monthly Inven- Monthly
tories averages tories averages torles averages
(end of (end of (end of
quar- quor- quar-
ter) Sales | New ter) Sales | New ter) Sales | New
orders orders orders
1948:
1st quarter. .. cccceeene 29.5 17.3 17.1 4.4 7.4 7.2 15.1 9.9 9.8
24 quarter._ 30.3 17.6 17.5 14.7 7.4 7.6 15.6 10.2 9.9
3d quarter.. 31.3 17.8 17.8 15.4 7.7 7.6 15.9 10.1 10.0
949«ith QUATEET. « ceenceaes 317 17.8 17.2 15.7 7.9 7.5 16.0 9.9 9.7
Ist quarter..cceeeecmeaas 3L8 17.0 15.9 16.1 7.8 8.7 15.7 9.5 9.3
2d quarter.._ 30.6 18. 5 15.4 16.3 7.1 6.2 15.3 9.3 9.2
3d quarter.. 29.3 16.4 16.1 14.5 7.1 6.5 14.8 9.3 9.6
9504th QUATter..ccoommmauan 28.9 15.7 16.1 14.0 6.5 6.9 14.9 9.2 9.2
1st quarter coeeececemeen 29.2 16.6 17.1 14.1 7.3 7.7 15.1 9.4 0.4
24 quarter.. 29.7 18.3 19.4 14.5 8.4 9.2 15.2 10.0 10. 1
3d quarter__ - 310 20.9 24.4 15.1 9.7 12.6 15.9 11.3 11.8
05 4th quarter. .o .oooo... 34.3 21.3 23.0 16.8 10.0 1.7 17.5 11.3 11.4
1:
Ist quarter-.._ ..o 36.9 22.6 27.4 18.1 10.4 14.7 18.8 12,2 12.7
2d quarter. . 39.9 22.4 4.5 20.1 10.5 13.0 19.8 1.9 1.5
3d quarter.. 419 22.0 22.8 21.8 10.2 11. 4 20.1 11.8 1.3
9524th quarter..occcoeeeo- 42.8 22.3 23.3 22.8 10.4 11.6 20.0 11.8 11.8
1st quarter-._..oo...._. 43.9 22.2 23.1 2.7 10.5 11.5 20.2 1.7 1.7
2d quarter. . 43.3 22.2 23.4 23.7 10.5 11.6 19.6 1.7 1.8
3d quarter.. 43.2 22.5 23.5 23.7 10.6 11.7 19.5 1.9 11.8
95"41,h quarter. . eooccveen- 43.8 2.3 24.1 24.4 12.1 11.8 19.4 12.3 12.3
3:
1st quarter- ... 44.2 24.6 24.4 25.0 12.5 12.4 19.3 12.1 12.1
2d quarter. . 45. 4 24.8 24.1 25.9 12.6 12.0 19.5 12.2 12.1
3d quarter.. 46.0 25.1 22.6 26. 5 12.7 10. 4 19.6 12.3 12.2
9544th [e03:1 ) SR 45.4 23.6 21.2 26.2 11.6 9.3 19,2 11.9 11.9
Ist quarter....ooo...... 4.5 23.5 21.6 25.5 11.4 9.5 19.0 12.1 12,1
2d quarter.. 43.8 23.4 21.8 24.4 11.2 9.6 19.2 12.2 12.2
3d quarter.. 42.7 23.5 22.7 23.7 11.2 10.3 18.9 12.4 12.4
9554th quarter-.eo-oooooooo 43.0 23.7 23.9 2.1 11.2 1.2 18.9 12.5 12.6
1st quarter-..._.________ 43.2 25.2 25.8 24.2 12.3 12.8 19.0 12.9 13.0
2d quarter.. 43.7 26.1 26.4 24.4 12.9 13.2 16.3 13.2 13.2
3d quarter.._ 4.9 26.9 27.9 25.4 13.4 14.5 19.5 13.4 13.4
10564th QUArter.  cceeeeooann 46.4 21.2 28.6 26.7 13.6 15.0 19.7 13.5 13.6
1st quarter...oo.ooo... 48.0 27.4 27.9 27.9 13.6 14.2 20.1 13.7 13.7
2d quarter_. 49.6 27.5 28.2 28.8 13.8 14.4 20.9 13.9 13.8
3d quarter._. 50. 8 27.2 28.5 29.5 13.4 14.8 21.4 13.8 13.7
19574th [ {0521 o 72 PR 52.3 28.7 29.2 30.7 14.4 14.9 21.6 14.3 14.4
1st quarter.cceeceocoonno 53.3 20.3 28.5 3L.2 14.6 14.0 2.1 4.7 14.5
2d quarter.. 53.9 28.5 27.8 31.4 14.3 13.5 22.4 14.2 14.3
3d quarter.. 54.2 28.6 27.1 31.8 14.3 12.9 22.3 14.3 14.2
584Lh quarter. ..o 53.5 27.3 25.8 311 13.5 12.0 22.4 13.8 13.8
1st quarter..aa.aooo_.___ 52.0 25.6 24.4 20.9 12.1 11.0 2.1 13.5 13.5
2d quarter_. 50.2 25.3 25.1 28. 5 11.8 11.5 21.7 13.5 13.8
3d quarter. . 49.3 26.5 26.5 28.0 12.5 12.5 21.2 14.0 14.0
594th quarter....-ca-oooo- 49.2 27.6 28.0 2.8 13.3 13.6 21.4 14.3 14.4
Ist quarter ... 50.5 28.6 20.5 28.9 13.9 14.7 21.5 14.6 14.8
2d quarter. . 52.1 30.8 31.0 30.2 15.5 15.7 21.9 15.3 15.3
3d quarter. . 51.9 30.0 30.1 20.8 14.5 14.7 22.1 15.5 15.4
6041;11 quUArter. . -ccea-auon 52.4 20,7 30.1 30.1 14.2 14.5 22.3 15.5 15.6
1st quarter- - ocoooooo... 54.3 31.2 30.2 31.8 15.4 14.5 22.6 15.7 15.7
2d quarter.. 55.1 30.9 30.3 32.2 15.0 14.5 22.9 15.9 15.8
3d quarter._. 54.7 30.2 20.9 31.8 14.5 14.3 22.9 15.7 15.6
9614t.h quarter. .-coeveavaa- 53.7 29.3 29.0 30.9 13.8 13.5 22.9 15.5 15.5
1st quarter. caceeeoeunas 53.3 20.1 29.2 30.3 13.4 13.4 23.0 15.7 15.8
2d quarter-. 53.4 30.6 30.9 30.2 14.5 14.7 23.2 16.1 16.2
3d quarter 54.4 31.4 319 3.1 14.9 156.5 23.4 16.4 16.5

Source: Office of Business Economics, U.S. Department of Commerce.
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These adjustments may be suggested by studying the residuals for
systematic tendencies or regular patterns and by other guides indi-
cated by the correlation as a whole; special or temporary factors which
are known to be influences in the forecast period should also be taken
into account. :

It should be noted that the direct results obtained from the survey
approach were not close to the actual until adjustments were made
in the light of other information, such as manufacturers’ judgments
with regard to their inventory position.

CONCLUSION

The foregoing analysis of manufacturers’ inventories has involved
the determination of relationships with the volume of unfilled orders,
the direction and strength of demand as reflected by sales, and the
prior levels of inventories. As various empirical formulas were ex-
amined, including those involving both levels and changes in these
factors, and with various leads and lags, it became clear that the basic
relationships were perhaps more complex than those utilized, and,
more importantly, that other factors and considerations than those
used in the correlations had at times greater influence on inventory
changes. Among such factors would be manufacturers’ views regard-
ing t%le inventory size relative to sales and orders, costs of carrying
inventories, and improved methods of controlling the inventory flow.

The correlation approach using the measurable factors just men-
tioned yields the following conclusions as to their relative importance
in influencing inventory investment:

(1) The most important factor accounting for the variations in the
book value of manufacturers’ inventories is the level of manufacturers’
sales two quarters earlier. This single factor accounted for 96 percent
of the total variance for all manufacturing inventories, 95 percent for
durables, and 93 percent for nondurables.

(2) In contrast to the analysis of the level of inventories, the cor-
relations utilizing the changes in the book values yield smaller coeffi-
cients. In the case of all manufacturing industries, 80 percent of the
total variation in the inventory change is accounted for by changes in
unfilled orders and the level of sales for the immediately preceding
quarter, and the level of inventories two quarters earlier. For durable
and nondurable goods manufacturers’ stocks, and, within these, by
stage of fabrication, the proportion of the total variation in the inven-
tory change explained ranged from 45 to 72 percent.

(3) Changes in manufacturers’ inventories during any period re-
flect not only adjustments dictated by current or anticipated needs,
but also unplanned accumulations or liquidations resulting from un-
foreseen factors. This is apparent from the size of the variation not
explained by the correlation procedure.

(4) Because of the large unexplained element in this approach, great
care must be exercised in evaluating the correlation results. Further
analytical work is needed with a view to sharpening this approach,
perhaps by the introduction of additional factors as well as other types
of relationships. As additional survey results become available, some
combination of the survey and correlation approaches may also yield
better results and throw further light on this most dynamic sector of
our economy.



PART II. INVENTORY INVESTMENT IN TRADE

This part of the paper consists of two sections. Section A deals
with the postwar trends in retailers’ and wholesalers’ inventories,
examining their response to changes in economic activity, in distrib-
utors’ sales and consumer demand, and other developments. The
composition of stocks and longer term movements in stock-sales
ratios are also discussed.

Section B attempts to quantify the economic factors affecting
inventory investment through correlation analyses.

A, Postwar DEvELOPMENTS IN TRADE INVENTORIES

The book values of merchandise stocks held by retail and wholesale
establishments have each grown at a compounded rate of about 4
percent a year since 1948. With consumer and wholesale prices
rising at rates of over 1 percent per annum over this period, the
growth rate in stocks has been 3 percent in physical volume terms.

This growth in retail stocks was fully matched by the advance in
retail sales in the 194861 period; wholesale stocks, however, have
risen relatively more than sales. This experience is in contrast with
that prior to World War II. From 1929 to 1940, for example, there
was a noticeable decline in the ratio of stocks to sales. (See tables 5-7.)
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TaBLE 5.—Relail trade: Inventories, 1947-61
[Seasonally adjusted in billions of dollars]

Durable goods stores Nondurable goods stores
Total Furni- | Lum- Gen-
Auto- | ture ber, Ap- eral
Total | motive| and | build- | Total { Food | pare. mer-
appli- |ing,and chan-
ances | hard- dise
ware
}84’;: 4th quarter.._...__._. 14.24 5.36 1.53 1.24 1.28 8.90 1.68 1.90 2.82
48:
1st quarter..cooooooooo 15.23 6.04 1.63 1.42 1.53 9.20 1.65 1.99 2.97
2d quarter 15.44 6.11 1.72 1.45 1.46 9.32 1.74 2.18 2.88
3d quarter.. 15.73 6.29 1.65 1. 50 1.62 9. 44 1.97 2.18 2.90
19494|‘.h quarter. - coeeeeoans 16.01 8.57 1.99 1.48 1.83 9.44 1.78 2,13 2. 86
ist quarter .aveccmmmaooo 15.76 6. 61 2.22 1.29 1.51 9.15 1.66 2.15 2.76
2d quarter 15.44 6.33 2.05 1.20 1.52 9.11 1.69 2.11 2.76
3d quarter._ 16.24 7.14 2.73 1.23 1.53 9.10 1. 66 2.16 2.75
504:l:h quarter- ..cooeoooan 15.47 6. 26 1.88 1.27 1.53 9.21 1.72 2.11 2.87
ist quarter eaooaeo_._. 15.78 6. 26 1.78 1.33 1.60 9. 52 1.84 2.23 2.94
2d quarter 16. 58 6.82 2.10 1.41 1.70 9.76 1.94 2.19 2.96
3d quarter.. 17.98 7.23 2.05 1.62 1.85| 10.75 2.12 2.37 3.268
9514th quarter- . .ccaeoaoono 19.46 8.29 2.46 1.88 2.10 | 11.17 2.17 2.49 3.51
1st quarter—__._.__._____ 21. 58 9.26 2.79 2.14 2.261 12.32 2.35 2.68 3.87
2d quarter 21.83 9.73 2.98 2.22 2.36 | 12.10 2.19 2.70 3.93
3d quarter.. 21.21 9.62 2.99 2.03 2.44 | 11.59 2.14 2.56 3.73
95241;11 quarter- - cmeooceee-- 21.05 9.63 3.13 1.95 2.38 | 11.42 2.18 2.49 3.59
ist quarter....ocaeeemee. 20.65 9.32 2.97 1.88 2.38 | 11.33 2.20 2.44 3.56
24 quarter.._._ —————— 20.25 9.02 2.7 1.84 2,35} 11.23 2.22 2.32 3.54
3d quarter. 20.46 9.02 274 1.88 2.33 | 11.44 2.22 2.41 3.64
1953401 quarter._. 21.03 9.49 3.03 1.90 2.40 | 11.54 2.20 2.49 3.74
ist quarter......o.o.... 21.22 9.68 3.07 1.94 2.46 | 11.54 2.13 2.43 3.83
2d quarter 21, 57 9.90 3.21 1.93 2.60 | 11.67 211 2.55 3.86
3d quarter. .. ceocameaas 21.84 | 10.14 3.52 1.01 2.42 | 11.70 2.23 2.59 3.75
4th quarter___.ceeoaao... 21.49 9.78 3.28 1.90 2.34| 1.71 2.29 2.62 3.69
ist quarter. 21.46 9.59 3.21 1.88 2.27 | 11.87 2.43 2. 77 3.58
2d quarter. 21.30 9. 54 3.20 1.86 2.26 | 11.77 2.46 2.71 3.4
3d quarter. .ceaeaeaeo_. 21.24 9.47 3.21 1.81 2.27) 1L.77 2.42 2.73 3.43
4th quarter-«.aceeeeeoo- 20.93 9.27 3.01 1.78 2,28 | 11.66 2.47 2.60 3.40
st quarter oo eeeeeo—. 21,71 9.78 3.35 1.80 2.321 11.93 2.4 2.84 3.51
24 quarter. cceoceaoooo 21.98 | 10.10 3.62 1.84 2.33 | 11.88 2. 46 2.74 3.56
3d quarter. eeo .. 22,19 | 10.19 3. 66 1.87 2.39 | 12.00 2.45 2.74 3.62
4th quarter- ... 22.77 | 10.53 4.01 1.88 2.36 | 12.24 2.56 2.68 3.7
ist quarter.oeeoceomen. 23.05 | 10.73 3.93 1.03 2.48 | 12.32 2.64 2.65 3.76
2d quarter_ . —e_o._... 23.13 | 10.44 3.68 1.93 2.42 1 12.69 2.73 2.85 3.82
3d quarter . ooceoaooo. 23.14 1 10.37 3.60 1.95 2.30 | 12.76 2.74 2.88 3.85
10. 53 3.75 1.96 2.39 | 12.90 2.72 2.91 3.84
10.58 3.97 1.93 2.34 | 13.10 2.72 2.96 3.84
23.84 | 10.75 4.09 1.93 2.35| 13.09 2.78 2.92 3.87
3d quarter_ . —eoaao. 24.43 | 11.30 4,64 1.90 2.32 | 13.13 2.85 2.96 3.83
4th quarter- . .a..ooo..._ 24.57 | 1141 4.64 1,92 2.40 ! 13.16 2.85 3.03 3.84
1958:
1st quarter. cceeeeoaoo.. 24.06 | 10.88 4,25 1.87 2.390 | 13.18 2.92 2.94 3.78
2d quarter.. 23.81 | 10.50 3.88 1.88 2.38 | 13.32 2.93 2.91 3.78
3d quarter.... .-] 23.80| 10.38 3.68 1.90 2.43 | 13.42 2.92 2.92 3.80
94th quarter-.-———oo.-_.. 24291 10.71 4.14 1.88 2.41 | 13.58 2.95 2.97 3.86
59:
1st quarter.... 24.41 | 10.78 4.15 1.90 2.38 | 13.63 2.90 3.00 3.90
2d quarter.. 25.16 | 11.27 4.54 1.91 2.40 | 13.88 2.94 3.14 3.96
3d quarter.. 25.821 11.27 4.42 1.93 2,42 | 14.05 2.97 3.18 4.07
4th quarter. 25.54 | 11,27 4.32 1.96 2.45 | 14.27 2.98 3.22 4.18
ist quarter. 26.42 | 11.82 4.82 1.97 2.46 | 14.61 3.07 3.31 4.25
2d quarter 26.62 } 11.97 4.96 2.00 2.451 14.85 3.08 3.26 4.30
3d quarter 26.82 | 12.04 5.02 1.99 2,43 | 14.78 3.08 3.32 4.31
0 4th quarte; 27.18 | 12.33 5.27 1.95 2.44 | 14.85 3.14 3.38 4.26
61:
1st quarter. 26.07 | 11.35 4.37 1.90 2.40 | 14.72 3.18 3.26 4.23
2d quarter. 26.25 | 11,38 4,44 1.90 2.38 | 14.87 3.1 3.33 4.28

1 Inventories are book values, end of quarter.
Source: U,8. Department of Commerce.
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TABLE 6.—Relail trade: Sales,! 1947-61
[Seasonally adjusted in billions of dollars]

1
Daurable goods stores Nondurable goods stores
Total Furni- | Lumber, General
Total | Auto- [ ture and { building, | Total { Food Ap- | merchan-
motive| appli- [and hard- parel dise
ances | ware

134;: 4th quarter.__... 10.75 3.40 1.61 0.60 0.68 7.35 2.40 0.81 1.39
1948:

1st quarter__.___._ 10.92 3.49 1.68 .60 .69 7.43 2.46 .81 1.39

2d quarter.. 11.10 3.48 1.62 .62 .72 7.61 2.55 .82 1.43

3d quarter. . 11.27 3. 66 1.77 .64 .72 7.62 2.52 .84 1.46

9494t.h quarter.._____ 11.22 3.66 1.84 .60 .68 7.56 2.53 .86 1.4
1949:

1st quarter......_. 11.08 3.59 1.83 .58 .65 7.49 2.52 .84 ,1.37

2d quarter. _ 11.24 3.80 2.04 .59 .65 7.44 2.51 .81 1.38

3d quarter. ... 11.15 3.85 2.06 .63 .65 7.30 2.50 76 1.35

04th quarter.__.__._ 11.22 3.82 1.95 .68 .68 7.41 2.50 77 1.34
50:

1st quarter__..___. 11. 55 4.12 2.23 .68 .71 7.43 2. 56 .76 1.33

2d quarter. . 11. 99 4.42 2.40 .68 .80 7.57 2.59 .78 1.40

3d quarter- . 13.11 5.07 2.7 .85 .90 8.04 2.74 .84 1.57

14th quarter. .. 12.47 4.50 2.4 .72 .82 7.96 2.76 .80 1.46

ist quarter 13. 54 5.04 2.62 81 .95 8.50 2.95 .85 1.56

2d quarter 12.79 4.44 2.30 66 .86 8.35 2.98 .83 1.47

3d quarter 12.82 4.44 2.23 68 .81 8.48 3.00 .85 1.49

0 4th quarter. 13.04 4.35 2.23 71 .78 8.69 3.05 .87 1.54
52:

1st quarter 13. 06 4.43 2.18 .74 .85 8.64 3.06 .85 1.50

2d quarter 13.60 4.77 2.51 .73 .85 8.83 3.15 .88 1.54

3d quarter. 13.39 4.40 2.56 .74 .85 8.99 3.24 .88 1.56

534th quarter. 14.07 4.83 2.60 .77 .84 9.24 3.24 .04 1.64
953:

14.21 5.17 2.83 .78 .88 9.04 3.22 .90 1.58

14.24 5.13 2.85 77 .85 9.11 3.25 .90 1.60

14. 04 4.98 2.7 .75 .88 9.08 3.29 84 1,59

13.90 4.89 2.72 W75 .86 9.02 3.28 .81 1.58

13.71 4.68 2.51 77 .82 8.04 3.26 .84 1.51

14.12 4.88 2.71 76 .80 9.24 3.28 .86 1.58

14.05 4.83 2.59 74 .86 9.23 3.34 .83 1.57

14.39 4,98 2.74 75 .90 9.40 3.43 .85 1.60

14,77 5.27 3.00 .82 .86 9. 50 3.45 .88 1.62

15.19 5.563 3.16 .83 .93 9.66 3.47 .89 1.66

15.52 5.76 3.30 .85 .93 9.77 3.50 .80 1.70

15. 65 5.71 3.26 .85 .04 9.94 3.57 .91 1.69

15.44 5.42 3.03 .87 L9211 10.02 3.59 .92 1.69

15.67 5.40 2.94 .89 .96 1 10.27 3.62 .95 1.73

15. 95 b. 46 2.93 .90 .95 | 10.48 3.73 .99 1.77

16.15 5. 66 3.16 .90 .89 | 10.49 3.79 .99 172

16.32 5.71 3.25 .89 .86 | 10.60 3.82 .98 1.73

16. 62 5.73 3.24 .89 .88 | 10.89 3.95 1.00 1.75

17. 00 5.76 3.25 .89 92 11.24 4.07 1.06 1.84

584th quarter._ 16.71 5.69 3.14 .87 .88 11.12 4.09 1.04 1.74

1st quarter... 16.29 5.19 2.83 .86 85| 11.09 4.15 1.02 .71

2d quarter. 16. 55 5.18 2.77 .89 1 11.37 4,22 1.02 1.78

3d quarter. .. 16.72 5.18 2.70 .87 .81 11.54 4.18 1.06 1.87

94th quarter_._.. 17.17 5. 87 2.99 .87 .93 | 11.60 4.22 1.07 1.82

ist quarter... 17.65 5.92 3.28 .89 961 11.73 4.28 1.07 1.88

2d quarter. .. 18.12 6.13 3.42 .93 L02)| 11.99 4.31 1.10 1.96

3d quarter__. 18.06 8. 01 3.30 .94 99 12.05 4.29 1.11 1.99

%04th quarter.......| 17.89 5.79 3.11 .92 97 12,10 4.35 112 1.97

ist quarter... - 18.16 5.93 3.36 .90 B4 12,23 4.42 1.15 1,97

2d quarter- 18.59 6. 09 3.43 .90 .97 | 12.50 4.52 1.156 2.02

3d quarter._. 18.14 5.73 3.13 .89 94| 12.40 4.48 1.15 2.00

96ldth quarter..__... 18.28 5.83 3.24 . 921 12,45 4.53 1.12 2.00

ist quarter...._... 17.90 5.42 2.93 .83 92| 12.48 4.58 1.14 2.00

2d quarter...- 18.04 5. 51 3.03 .86 .89 12.50 4.60 1.10 2.02

! Sales are average monthly sales for quarter.
Source: U.8. Department of Commerce.
76626—61—pt. I—13
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TABLE 7.— Wholesale trade: Inventories and sales, 1947-61

(Seasonally adjusted in bitlions of dollars]

Inventories ! Sales *
Durable Nondur- Durable Nondur-
Total goods abie goods Total goods able goods
establish- | establish- establish- | establish-
ments ments ments ments

lgig: 4th quarter. . 7.12 3.07 4.05 7.31 2.34 4.68
1948:

1st quarter.. 7.27 3.20 4.07 7.44 2.41 5.02

24 quarter- 7.58 3.39 4.19 7.42 2.43 4.99

3d quarter. 7.90 3.60 4.30 7.67 2.45 5.12

4th quarter . 7.87 3.68 4.19 7.59 2.44 5.16

ist quarter.... 7.83 3.72 411 7.37 2.35 5.02

2d quarter. 7.61 3.57 4.05 7.15 2.30 4.85

3d quarter. .. 7.63 3.53 4.10 7.01 2.19 4.82

504th quarter. ... - 7.59 3.52 4.08 7.21 2.23 4.98

ist quarter. - 7.75 3.56 4.19 7.41 2.39 5.02

2d quarter. 8.16 3.80 4.36 7.85 2.68 5.17

3d quarter. .. - 8.36 3.78 4.59 9.36 3.37 5.99

514th quarter.. - 9.12 4.34 4.78 8.98 3.28 5.70

ist quarter... . 9.72 4.57 5.15 9.84 3.62 6.22

2d quarter. .. - 10.08 4.98 5.01 9.31 3.25 8.06

3d quarter... . 9.88 4.96 4.92 9.16 3.13 6.03

195241;11 quarter..._.. - 9.71 4.82 4.89 9.20 3.19 6.01

ist quarter__.. . 9.59 4.79 4.80 9.21 3.19 6.02

2d quarter... - 9.48 4.66 4.81 9.34 3.20 6.156

3d quarter...- - 9.72 4.71 5.02 9. 64 3.25 6. 40

19534th quarter..._.. - 10.01 4.92 5.09 9.77 3.45 8.32

ist quarter..... . 10.20 5.15 5.04 9. 66 3.48 6.18

2d quarter. - 10.39 5.10 5.26 9.82 3.48 6.34

3d quarter... - 10. 62 5.30 5.32 9.95 3.4 6. 50

" 4th quarter.. - 10. 47 5.14 5.32 9.62 3.35 6.27

1st quarter. 10.51 5.02 5.49 9. 63 3.21 6.42

2d quarter. 10. 44 5.05 5.39 9.70 3.27 8.43

3d quarter. 10.29 5.08 5.20 9. 60 3.36 6.24

" 4th quarter.. 10. 39 5.08 5.31 10.01 3.53 6.48
55:

1st quarter 10. 56 5.15 5.41 10.24 3.73 6. 50

2d quarter. 10.87 5. 40 5.47 10.57 3.93 6.65

3d quarter. 11.11 5. 56 5. 54 10.63 4.12 6. 51

11.44 5.82 5.63 11. 04 4.30 6.75

11. 86 6. 05 5.80 11.05 4.43 6.62

12.18 6.20 5.99 11.21 4.48 6.72

12.59 6.37 6.22 11.21 4,28 6.92

12. 95 6. 58 6.38 11.58 4.38 7.20

12.84 6.53 6.31 11. 54 4.48 7.07

12.70 6. 57 6.14 11.43 4.30 7.13

3d quarter 12.82 6.73 6.10 11.30 4.16 7.14

84th quarter. 12.71 6.65 6.06 10.94 3.89 7.05
58:

1st quarter.. 12.38 6.37 6.01 10. 51 3.67 6.84

2d quarter. . 12.12 6.21 5.90 10.75 3.74 7.01

3d quarter_. 12.06 6.16 5.901 11.17 3.95 7.22

4th quarter. .. 11. 99 6.26 5.73 11.60 4.20 7.40

ist quarter.. 11. 95 6.34 5.61 11.96 4.40 7.55

2d quarter.. 12.37 8. 56 5.80 12. 50 4.81 7.69

3d quarter.. 12.53 6.49 6.05 12.41 4.68 7.72

9604th quarter. .. .- 12.65 6. 55 6.09 12.36 4.60 7.76
1960:

1st quarter.. 12.83 6.78 6.05 12.39 4.62 7.77

2d quarter.. 13.04 6.91 8.14 12.54 4. 58 7.96

3d quarter- 13.09 6.89 6.19 12.27 4.41 7.86

196l4t;h quarter.. . - 13.21 6.81 6.40 12.25 4,27 7.98

1st quarter.. - 13.28 6.69 6.59 12.40 4.23 8.18

2d quarter.. - 13.50 6.72 6.77 12.63 4.26 8.36

t Inventories are book values, end of quarter,
2 Sales are average monthly sales for quarters.

Source: U.8. Department of Commergs,
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While the postwar period has been one of general growth, it has
also been affected by several important cycliczﬁ fluctuations. These
recessions and recoveries, though relatively mild in form and short in
duration, had important impacts on all sectors of the economy. The
impact on trade inventories has generally been indirect and followed
the reaction of consumer buying to income changes.

Although consumer expenditures have shown less volatility in cycli-
cal periods than most other types of demand—helped in part by the
“built in” income stabilizers and supplementary Government actions—
their reaction has still been appreciable. This has been especially true
of purchases of automobiles and other consumer durable goods, given
their high sensitivity to economic fluctuations and uncertainties as to
future income on the part of consumers. In this respect, it has been
found that changes in income are about as significant as the level of
income in determining the size of the auto market. '

These movements in consumer demand have their impact on the
volume and composition of trade inventories. (Charts IV and V
show the postwar pattern of fluctuations in certain categories of trade
stocks.) Changes in these stocks, which in aggregate account for
about two-fifths of all nonagricultural business investment in inven-
tories, in turn have a significant effect on the behavior of the overall
economy at specific periods in time.

An understanding of the relationships involved should be of value
as an aid in the analysis of business cycles. In this study the question
is examined as to whether there is any consistency in the manner in
which wholesale and retail trade organizations invest in inventories
and the nature of the relationship of this investment policy to sales,
price changes, and other pertinent variables. The form of the rela-
tionships derived and their behavior over time would serve to cast
some light on the character of overall cyclical patterns.

COMPOSITION OF TRADE INVENTORIES

The book value of trade inventories totaled $39 billion at the end
of 1960—with some two-thirds held by retail stores and chainstore
warehouses., While there is a close tie-in between wholesale and retail
establishments, given the supplier-distributor relationships, there are
significant differences in the composition of stocks at the two distrib-
utive levels.

First, while retail inventories consist primarily of finished goods
going directly to the consumer, wholesale stocks contain not only such
finished goods but also a substantial amount of intermediate products,
such as metals and inedible farm products, and machinery and equip-
ment destined for the capital goods market.

Secondly, new motor vehicles generally do not pass through
wholesale trade but rather move directly from manufacturers to retail
dealers. New car stocks account for about one-tenth of total retail
inventory book values; more importantly, they are responsible for
the preponderant share of the month-to-mounth change in retail inven-
tories, thus making stocks at retail stores considerably more volatile
than those at wholesale establishments.
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CHART V
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Thirdly, some wholesale functions do not have retail counterparts.
Most important among these is exporting, with most commercial
exports going through wholesalers. Agents and brokers are also
important in wholesale sales, although these commission merchants
do not take title to goods, and so are not a factor in the inventory
picture.

“ On the othér hand, there is some overlapping in functions between
the two types of trade, with both groups selling partly at retail and
partly at wholesale. Retail establishments are defined as stores offer-
ing goods for sale to the public at retail and where such sales comprise
more than half of total sales. A similar sales criterion applies in the
classification of wholesale establishments. It is not felt, however,
that the amounts of overlapping significantly affect the overall
movements.

~ At the end of 1960 retail durable goods stores held over two-fifths
of all retailers’ inventories: wholesale establishments, stocks were
about equally divided between durables and nondurables. In both
¢ages; durable goods accounted for smaller percentages of sales, so
that durable goods distributors were carrying higher stocks per dollar
of sales than were the nondurable goods group.

This.is not the case throughout trade, however. The stock-sales
ratios for apparel and general merchandise stores (which, of course,
also carry some durable goods) are generally as high or higher than
those for automotive and homefurnishings and appliance dealers.
The relatively low ratio for the nondurable goods group stems prima-
rily from food:stores where stocks are equivalent to less than 1 month’s
sales. . Inventories at apparel and lumber, building materials, and
hardware stores are usually equal to 2% to 3 months of sales, general
merchandise-and furniture and house furnishing stores typically oper-
ate with-stock-sales tatios of somewhat over 2, while automotive
dealers’ ratigs are generally closer to 174.

* Retail automotive dealers in recent years have accounted for about
40 percent-of -durable goods stocks, with the remainder fairly equally
divided between the furniture-appliance, the lumber-hardware, and
the ““all other” groups. Apparel and food stores each hold somewhat
over-20-percent of total nondurable goods stocks, while general mer-
chandise stores ‘account for almost 30 percent.

~ These proportienshave, of course, changed over the postwar period.
In 1948, durable.goods stocks, and more particularly those of auto-
motive dealers, had still not fully recovered from their abnormally low
wartime position. Inrventories held at durable goods stores accounted
for 40 percentdf-tobakretail inventories in 1948 as compared to about
433 percent in mid-1961. The proportion of automotive dealers’
stocks_to_durable goods-stocks rose from 30 to 39 percent over this
period:” In® thié nondurables, food stores’ inventories have shown
greater growth since 1948 than have stocks held by apparel and general
merchandise stores. The considerable diversification of food stores
into nonfood merchandise lines over this period is largely responsible
for these differential movements.

POSTWAR INVENTORY MOVEMENTS

In the early postwar years households and businesses alike strove
to increase their stocks of goods which had been held down to low
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levels in the depression and war years. The effect of this pent-up
demand is evidenced in both wholesale and retail trade by the strong
sales advances as well as by sharply rising inventories with stocks of
durables increasing by far the most. The rise in stocks considerably
outpaced that in sales: From yearend 1945 to 1948 retail stock-sales
ratios rose from 1.2 to over 1.4. The comparable rise in wholesale
trade was from 0.9 to 1 month of sales. Book values of trade inven-
tories almost doubled over the 3 years, reaching $24 billion in late
1948, with about one-half of the rise reflecting the rapid advance in
prices following the elimination of price contro%s.

After recovering to a large extent from these war-induced shortages
trade inventories became more responsive to overall economic fluctua-
tions. As demand weakened somewhat in the recession period 1948—
49 the inventory investment policy of businessmen became more
cautious. Total trade inventories began to fall off at the end of 1948
declining almost $1 billion to reach their low point at the end of 1949,
Stock liquidation was an important factor in the decline of national
output in this period.

Thereafter, as production mounted based upon a resurgence of
demand in the upswing in the cycle and then even more rapid%y under
the impact of the Korean conflict, sales as well as inventory accumu-
lation pressed ever upward. The sharp peaks in sales during the
Korean “scare buying” periods of the third quarter of 1950 and the
first quarter of 1951 found retailers temporarily short of stocks. As
a Tesult a period of sizable stock building ensued. Trade stocks
reached $32 billion by mid-1951, with stocks and stock-sales ratios
increasing relatively faster at retail than at wholesale.

After the middle of 1951 consumer buying was scaled down to some
degree and businessmen found themselves in an overstocked position
This resulted in an inventory subcycle, i.e., disinvestment during a
period of advancing economic activity. Trade inventories were
drawn down until mid-1952—to a somewhat low position relative to
sales—when strong consumer purchasing was once more resumed with
an expansive effect on inventory decisions.

THE 1953—57 CYCLE

Stocks rose again at a fairly rapid rate, and by the third quarter of
1953 had exceeded the abnormaﬁy high point reached in mid-1951.
Sales, on the other hand, turned slugglish in early 1953 and showed no
further growth before turning down in the final months of that year.
The onset of the business recession in mid-1953 was followed by a
shift from inventory accumulation to liquidation. The liquidation
was steady though not sharply downward—about $1 billion concen-
trated in durable goods between the fall of 1953 and the end of 1954.
Consumer purchases fell off only slightly in this cyclical downturn,
a factor important in dampening the inventory decline, and began to
move upward early in 1954.

The increase in consumer demand geared to other expanding ele-
ments in the overall economy influenced the resumption of inventory .
accumulation after 1954. A factor of great importance in trade
behavior was the sharp impetus from the record automobile demand
throughout the year 1955.  Trade inventories, from the end of 1954
to the end of 1956, increased by $5 billion. The upswing slowed:
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in 1957—the further rise occurred primarily among retail automotive
dealers and durable goods wholesalers—but by the end of 1957 the
seasonally adjusted book value of trade stocks had risen by another
billion dollars to a total of $37 billion.

The recession which began in the third quarter of 1957 was uneven
in its impact and of short duration. Retail sales fell off only about
one-half ]i)i]lion dollars or 3 percent to mid-1958. Wholesale sales,
which had declined about 1 percent in the first half of 1957, decreased
about 8 percent by the first quarter of 1958.

The impact was sharpest on the durables, a manifestation charac-
teristic of all the postwar recessions. Consumer purchases at non-
durable goods stores were down only 1 percent during this decline
while those at durables fell off about 10 percent, with the automotive
group having one of their worst years as new passenger car sales fell
fo 4.7 million in 1958 as compared to 6 million in 1957 and 7.2 million
in 1955.

Trade inventories had continued to rise during 1957 though at a
declining rate and did not begin to fall until the first quarter of 1958.
The rate of liquidation was rather sharp but only two quarters in
duration. Total trade stocks were down about $1% billion, seasonally
adjusted, in the first half of 1958—with automotive dealers account-
ing for one-half of the decline—then moved upward again as conditions
improved.

Through 1959 and 1960 stock accumulation was considerable,
affected in part by an increase in the number of passenger cars in
dealers hands as the introduction of compacts increased the number
of car models offered for sale. The book value of trade inventories
rose by over $4 billion by the end of 1960. Automotive dealers’
stocks rose by more than $1 billion as the number of new cars in
stock increased from 580,000 at the end of 1958 to over 1 million at
yearend 1960.

The period of stock liquidation in the 1960-61 downturn was again
of very short duration—lasting only 4 months with the decline amount-
ing to about $1 billion seasonally adjusted. The reduction, as in
earlier downturns, was again concentrated in automotive dealers’
stocks as motor vehicle producers slashed output in order to achieve
a better balance between stocks and the weakened auto market.
Accumulation began again in the second quarter as conditions in the
national economy began a sizable recovery. Trade stocks slipped
somewhat in the third quarter of 1961 as automotive dealers’ inven-
tories were affected by a strike in the auto industry.

TRADE STOCKS AND GNP

Stock movements in total trade showed considerable similarity of
timing in the three cycles since Korea. In the cycles starting in 1953
and 1957 total inventories lagged the movement of GNP at the peak
as well as the trough. Total stocks for all trades turned down one
quarter after the peak and turned up two quarters after the trough
of economic activity as measured by GNP. In the 1960-61 period
the pattern on the downswing was followed generally with stocks
turning down two quarters after the activity peak. On the upswing,
however, the picture was different with inventories showing no lag
behind the advance in the economy. This phenomenon was character-
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istic of this recovery: in manufacturing, for example, the inventory
lag was shorter than average while shipments atypically showed no
lag behind new order receipts.

Durable goods stocks accounted in large part for the patterns ex-
hibited by inventories in the three cycles. When the nondurables are
considered separately it is found that there is little consistency in their
patterns of behavior during the cycles. In the 1953-54 period non-
durable stocks advanced for three quarters after GNP peaked, and
declined for one quarter after the trough. In the 1957-58 period the
level of nondurable inventories showed little change between peak and
trough, and in 1960-61 rose during both the cyclical decline and the
recovery.

The expansion of nondurable goods stocks during the 1953-54
downturn in economic activity offset the liquidation in durables so
that trade inventories did not constitute a drsin on GNP. In each
of the other three postwar recessions, however, about one-fifth of the
tota%{reduction in output was attributable to the net change in trade
stocks.

The contribution of investment in trade inventories during the early
stages of economic recoveries has usually been quite small. ~An excep-
tion is in the first quarter of the 1961 recovery when trade stocks
(primarily in wholesaling) moved up appreciably.

B. Facrors ArrecTiNnG INVENTORY CHANGES

The factors affecting inventory investment in trade are many and
complex and only a few are readily measurable. The growth in de-
mand as measured by sales is a dominant factor in explaining the level
of inventories carried by dealers. In the postwar years with economic
activity, and consequently sales, tending generally upward, inven-
tories of goods have risen as well to new high points after each cycle.

The introduction of new products and the change in the nature of
the products sold also play a part in raising inventory requirements
although sometimes these requirements may be transitory. The
introduction of compact passenger cars into the automobile market
operated to increase the number of models required to be stocked. In
time, however, the product mix may gradually shift with the models
for which the demand is weaker tending to be eliminated. To a
certain extent the introduction of new products may serve to supplant
older products previously carried.

There are other factors that may cause the level of stocks to decline
in thelongrun. Among these are (1) the introduction of new processes
that speed up production and increase capacity. This coupled with
the improvement in transportation permits lower stocks to be carried
at the wholesale and retail level for a given volume of sales. To a
certain extent these factors enable distributors to pass back to the
manufacturer part of the burden of carrying stocks needed to meet
sales commitments. (2) Standardization of lines within products
carried. Special market pressures may disturb this tendency from
time to time, as in the automobile case already mentioned. (3) Con-
tinued advances in inventory controls that permit the more efficient
movement of goods from the time of purchase to the time of sale.
These factors %ave all tended to control, relatively, the quantity of
stocks necessary to meet the steadily increasing demand for goods as
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distributors have become increasingly aware of the increased costs
entailed in overstocking. :

MEASUREMENT OF INVENTORY BEHAVIOR

The task of investigating the dynamic factors in inventory manage-
ment is a very difficult one. The number of variables involved, as
indicated above, are many, and frequently it is impossible to assign
numerical quantities to these variables in order to evaluate their
ultimate effect on inventory variation.

In attempting to determine the nature of the movements of trade
inventories over both long and short time intervals and to evaluate
critically the contribution of various factors to this variation, a num-
ber of relationships were utilized. The most important single factor
related to the level of inveutories in trade distribution is that of
demand for goods as measured by sales. To measure the contribu-
tion of sales to the variation in inventories a relationship was intro-
duced of the form

Ii=a+b 8-,

where I, represents the value of inventories at the end of a given
quarter and S;-, represents the average monthly sales for the previous
quarter. Sea.sonalf)y adjusted inventories and sales are used in this
aud all other relationships presented here.

The lagging of stocks behind sales, representing the time period re-
quired to effect the adjustment of stocks to the changing demand
situation, was found to significantly improve the relationships in each
case. The choice of lag—end-of-period stocks with average sales in
the preceding quarter, or about 4% months—was found to be best for
the majority of trade lines after also testing sales in the current quar-
ter (an inventory lag of 1% months) and sales in the second preceding
quarter (a lag of 73 months). A lag of 1} months was superior to the
4%-month lag for retail food stores.

In this formulation the coefficient ‘b’ will give the change in stocks
associated, on the average, with a unit change in sales at any time
period. This value “b” obtained here by correlation procedures is in
essence the marginal inventory coefficient. In this equation also the
positive slope (always obtained) implies that equilibrium stocks are
larger at higher levels of sales. These regression formulas, covering
the period from 1948 to the second quarter of 1961,' are shown in
table 8 for selected wholesale and retail trade groups. Also shown
are the indexes of determination (R?). The coeflicients are all highly
significant, and the R¥s indicate that from 75 percent to 98 percent
of the variations in inventories are explained by changes in sales during
the {)revious period. It may benoted that the higher the aggregation,
the larger the R2—so that in total retail and total wholesale trade well
over 90 percent of the inventory variations are explained by fluctua-
tions in the levels of sales. Chart VI compares actual inventories
held by durable and nondurable goods establishments with the values
calculated from the sales regressions.

1 For retail trade, the Korean period (from mid-1850 to mid-1953) was excluded.
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CrarT VI

RETAIL AND WHOLESALE TRADE:

Actual Inventories Compared With Calculated

Billion $ Billion §
16 16
RETAIL DURABLES
12 Actua! -1 12
e - AT 4 8
Calculoted
4 s b b i b b v b s bsns bt b b 4
20 20
RETAIL NONDURABLES
16 -1 16
I2 - 12
8 - 8

4 1llllLllllllllljll|llllllIIlIlJl]IIllllll[llllll]lllllllll q

WHOLESALE DURABLES

0 llllllllllllllllllllIlll!lllllllll'lllllllllllllllllllllll 0

WHOLESALE NONDURABLES

0 1|:|11:||l11;|t11[||111||I|L111n||11[||||11;|:|1[1111111 (o]
1948 50 52 54 56 58 60 62

Book Value, End of Quarter, Seasondlly Adjusted

Data: Census & OBE
*Bosed on regression equations relating inventories and sales. See text toble.

U. §. Department of Commerce, Office of Business Economics
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TaBLE 8.— Wholesale and retail trade—Regression equations!

R?
REGRESSIONS IN CURRENT DOLLARS

Retall trade:
Total Iy=~—.00341.476 S¢-1- 0.98
Durable goods stores Iv=-1.659+42.246 S~y .95
Nondurable goods stores I1=1.65741.059 S¢-1.. .98
Automobiles and parts Ii-1=—1.21141.724 S¢-p.. .87
Furniture and appliances Iy=.186+1.994 St-1. .84
Lumber, building, hardware Iy=—.504-43.138 Ss-1. .88
Food I.=.5544-.687 S¢. .98
Apparel 1;=.020+42.887 S¢-y .81
General merchandise Iy=—.0464-2.183 S¢-1.. .92

‘Wholesale trade:
Total Iy=~—.028+1.097 S\~ .96
Durable goods establishments Ie=1.602+-.789 Si-1-.035 t. .97
Nondurable goods establishments It=.461-+.760 S¢~ .89

REGRESSIONS IN CONSTANT (1954) DOLLARS

Retail trade:
Total I;=.836+1.376 Sg-1. .93
Durable goods stores Ii=1.9904-1.443 Sty .85
Nondurable goods stores Iy=—.580+41.283 S¢-y.... .04

Wholesale trade:
Total I,=.56541.008 St~ .92
Durable goods establishments It=1.0804-1.177 S¢-1.. .75
Nondurable goods establishments I1=1.064-.817 S¢-1... .90

NoOTE.—
I:=Book value of inventories at end of quarter.
S¢=Average monthly sales in current quarter.
St-1=Average monthly sales in preceding quarter.
t=Number of quarters since last quarter of 1947; thus, fourth quarter of 1961 =56,
R=Correlation coefficient.

1 Based on the period from 1st quarter 1948 through 2d quarter 1961, quarterly seasonally adjusted data,
in billions of dollars, Retall trade regressions exclude Korean period.

Source: Office of Business Economics, U.S. Department of Commerce.,

Part of these ““closeness of fits” is traceable to the sizable increases
in consumer and wholesale prices over the postwar period. Price in-
creases have roughly equivalent effects on sales and stocks—although
reflected somewhat slower in stocks, The relationships were there-
fore recomputed in “real terms’” and, as expected, yielded appreciably
lower R’s—except in the case of wholesale nondurables.

The regression formulas indicate that, on the avera%e for the 1948-61
period, an increase (decrease) of $1 billion in monthly retail sales was
associated with an increase (decrease) of about $1% billion in inven-
tories in the following period; for wholesale a change of $1 billion in
sales was associated on the average with a change of $1.1 billion in
the following period. The average deviation between the actual and
calculated values during the postwar years amounted to 2}4 percent
for both retailers’ and wholesalers’ stocks.

1t may be noted, given the form of the relationship, that the coefi-
cients of sales are quite close to the average stock-sales ratios in the
various lines of trade. Some differences arise from the lag in stocks
which has been introduced, and from the “constant’ value in the equa-
tion.

ADDITIONAL RELATIONSHIPS

Because a good deal of inventory variation is not explained by the
use of sales alone it was thought advisable to introduce a linear time
factor as a catchall to represent the resultant effect of all other vari-
ables. The utilization of the relationship
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I,=G,+bS;_1+Ct

yielded mixed results. Generally, since the growth factor in the
postwar period has been so strong for both sales and inventories, there
appeared to be too much intercorrelation between the variables S and
t. As a result the coefficients of ¢ in the equations derived were gen-
erally found to be not significant and the relationships obtained of
doubtful value in most cases.

In another approach, an effort was made to remove the effect of
serial correlation, a defect that tends to vitiate the use of sales levels
in explaining short-term inventory behavior. This was done by
eliminating the effect of level on the relationship between inventories
and sales by using an equation of the form

AI;=(L—|—bAS;_1

where A, is the change in inventories during a given quarter while
A8 is the change in average sales between the second preceding and
preceding quarters.

In general it was found that the change in inventories tended to lag
changes in sales by about a quarter. The variations from the average
were very large, however, and the deviations in the inventory changes
left unexplained by the use of sales changes alone were much too large
to permit the effective use of this formula as an estimating procedure.

For improving this relationship it was then decided to introduce the
level of inventories itself as a separate independent variable in the
equation. In theory it was felt that the level of inventories at the
beginning of a given quarter would in itself influence the stock pur-
chasing policies of businessmen insofar as they applied to the level of
sales at that time. Basically a high level of inventories at a given
point of time would serve to induce them to increase their stocks by a
smaller amount relative to a given sales situation than a lower level of
inventories under the same sales conditions. The equation used was

AI¢=a+bASz_1+CI;_1

where I,_, is the value of the level of inventories at the beginning of
the quarter and the other variables are as previously defined. Under -
these conditions the coefficient ¢ would be expected to be negative.
The results of the addition of this variable were generally poor,
although an inverse relationship with inventory changes did in fact
generally appear.

Still another approach would be in the use of the stock-sales ratio
directly as a measure of inventory position or condition. The use of
the stock-sales ratio in this manner would imply the existence of cer-
tain norms to which businessmen would quickly react to correct im-
balances. Such norms would naturally differ substantially among the
various trades and may shift considerably over time and over the cycle.

The correlations between inventory changes in a given quarter and
the stock-sales ratios at the beginning of the periods yielded significant
results. These relationships were inverse—i.e., high (low) stock-sales
ratios were associated with negative (positive) inventory changes over
t}il)e near term. The R’s, however, were relatively low—running
about 0.5.
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Tt is interesting to note that much better results were obtained in
manufacturing where direct information on manufacturers’ views of
inventory conditions could be substituted for stock-sales ratios. This
information is collected in the Department of Commerce survey of
inventory and sales expectations where manufacturers are asked to
classify their inventories (relative to sales and unfilled orders position)
as either “high,” “low,” or “about right.”

Many additional correlations were checked, generally with poor
results. Some of the independent variables correlated with changes
in wholesale and retail inventories were the level of inventories, level
of sales, prices, interest rates, changes in manufacturers’ unfilled
orders, and various combinations of these variables.

O



