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PART VII

NET CHANGES IN INVENTORIES

PREFACE

I CHANGES IN COMMODITY STOCKS AS
PART OF CAPITAL FORMATION
MovaBLE finished commodities and the products
of construction activity, the annual volumes of
vhich were estimated in preceding Parts, account
or the major share of capital formation in any
siven year. But while the movement of a finished
lurable commodity to its ultimate holder or con-
umer necessarily represents a withdrawal from
mmediate consumption of some product of the
broducing, transporting, and distributing activity
of the nation, it is not the only form assumed by
uch withdrawals from consumption into capital

ormation, the latter broadly defined.

First, all unfinished commodities produced dur-
ng the year may be consumed in turning out fin-
shed products; in which case, measuring the vol-
ime of the latter will ipso facto take account of
11 the unfinished commodities produced. But the
,olume of unfinished commodities converted dur-
ng the year into finished products is more prob-
bly either smaller or larger than the total output
f unfinished. commodities; as a result, stocks
ither increase or decrease. This diversion of un-
inished commodities from immediate consump-
ion into an addition to the stock of wealth at the
lisposal of the nation or draft from the existing
tock of wealth into immediate consumption, not
neasured so far, must be taken into account as
ositive or negative capital formation.

Second, we must consider the stocks of finished
ommodities in the hands of business and other
gencies, excluding the ultimate holders and
1sers. In measuring the movement of finished
ommodities to their ultimate consumers, we in-

luded their value in the total of capital forma-

ion only when they reached these consumers,
10t at any earliér stage. But the amount of finished
ommodities produced during a given year is not
1ecessarily equal to that reaching ultimate con-
umers. A manufacturer of finished commodities

may sell a number of units smaller or larger than
that produced by him; a wholesaler dealing in fin-
ished commodities may sell more or less than he
purchases; and similar disparities may take place
at any link of the producing and distributing sys-
tem at which the entrepreneur takes possession of
the commodities in which he deals. Consequently,
finished commodities, regardless of their durabil-
ity, may be diverted into stock at any link of the
producing and distributing system, or may flow
to ultimate consumers not from current produc-

tion but from already existing stocks. This is the
second group of changes in commodity stocks,

which, like the changes in stocks of unfinished

products, constitute a part of the process of capi-

tal formation.

Third, so far as the finished commodities in the
hands of their ultimate consumers and holders are
durable, their flow, as a process of capital forma-
tion; has already been taken into account in pre-
ceding Parts. But the finished perishable and semi-
durable commodities purchased by their ultimate
consumers have not been considered as a possible
element in capital formation, even though their
annual flow has been estimated. When these com-
modities are consumed immediately, they play no
part in capital formation. But most semidurable
commodities cannot be consumed immediately,
and even of perishable commodities there is al-
ways some stock on hand in the numerous house-
hold and other consuming units of the nation. If
capital formation is interpreted broadly as any
diversion from immediate consumption, and if in
measuring current production we include in capi-
tal formation the flow of durable commodities
alone, then changes in the stock of non-durable
finished commodities in the hands of their ulti-
mate consumers must be interpreted as withdraw-
als from current production into stock or drafts
from stock into current consumption. They thus
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PART VII

represent a positive or negative item in the total
of capital formation, broadly defined.

The flow of movable, durable finished com-
modities and the volume of construction, as meas-
ured above, represent elements in gross capital
formation and cannot be interpreted as net capi-

tal formation until the value of existing durable .

goods consumed during the given time unit has
been deducted. On the other hand, withdrawals
of currently produced finished or unfinished com-
modities into stock cannot be measured properly
except in a net form. All commodities pass into
the stock of a business establishment, non-business
agency, or the household at some stage in their cir-
culation, and there would be little sense to any
measurement of gross withdrawals into commodity
stock. We must thus measure this movement only
as a net result of withdrawals from current pro-
duction or consumption into stock and of the flow
from stock into current production or consump-
tion. The item so obtained, net changes in com-
modity stocks, is, directly and without further
adjustment, a part of the totals of both gross and
net capital formation.

2 PROBLEMS OF STATISTICAL
MEASUREMENT
As just indicated, we should attempt to measure
at this point changes in stocks of: (a) unfinished
commodities in all hands; (b) all finished com-
modities in the hands of their producers, distrib-
utors, and all other agencies (in circulation);
(c) non-durable finished commodities in the hands
of their ultimate recipients (at their destination).
The measures of these changes should be available
annually since 1919, in both constant and current
prices, to make possible their addition to the other

elements in the capital formation total. However,

data by which we could measure completely
changes in the various groups of commodity stocks
indicated above are lacking. First, the available in-
formation refers, with one exception, only to the
business system, including farmers; no data are
reported for ultimate consumers or such non-
business agencies as governmental units, philan-
thropic institutions, colleges. Hence, the estimates
in the tables in this Part omit completely changes
in stocks listed under (c) above, and that small
portion of the changes listed under (a) that is ac-
counted for by fluctuations in holdings of unfin-
ished commodities in the hands of non-business
agencies. ' .
Moreover, for some segments of the business
system the available data make possible measure-

ment of commodity stocks in the hands of co
porate units alone. In fields in which corporatior
account for a major share of the activity, this ga
is not appreciable and can be repaired through
comparison of total activity in the field with tha
accounted for by corporations. But in other field
corporate units still do only a minor share of th
business, and it is dangerous in these instance:
even though the total and corporate volumes c
activity are known, to extrapolate the inventor
estimates from such a basis. In these fields it wa
considered. preferable to confine the changes i
commodity stocks to the corporate part of th
field. Fortunately, the lack of non-corporate dat
occurred in the branches of business activity leas

“important from the viewpoint of commodity holc

ing. After the scope of measurement is thus na:
rowed we must still utilize the available data i
a way appropriate to our purpose. Changes in con
modity stocks are important as indicating a ne
withdrawal from current production or consumj
tion into stock, or a net transfer from stock int
production or consumption. In order to measur
these changes in each year of the period, we nee
data on stocks in terms of commodity units, o
still better, in terms of commodities evaluated z
constant prices. But the comprehensive data avai
able on commodity stocks are those on business ir
ventories, i.e., on stocks of commodities valued i
terms of a luctuating price level.

Consequently, the statistical analysis in Par
VII is divided into three distinct stages. First, w
proceed to measure as comprehensively as possibl
inventories at the end of each year, in curren
valuation. These estimates are detailed so far 2
possible, i.e., they distinguish specific groups c
inventories. Two purposes are satisfied by this de
tail: (a) it is desirable to classify inventories an
changes in them by the durability of the commod
ties, on a basis roughly parallel to that used in th
analysis of the flow of finished commodities; (k
since the subsequent stages of the analysis in thi
Part involve a conversion from a changing valu:
tion base to a constant price base and then back t
a current price base, the segregation of sever:
groups of inventories, in current valuation, make
possible, provided complementary price series ar
found, a more accurate adjustment for the pric
factor. ‘

Having measured inventories at the end of eac
year for as many groups as can be distinguishec
we next prepare indexes that reflect changes i
the valuation of inventories from one year-end t
the next. With such indexes computed (using th
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price level in 1929 as 100), it is possible to express
the inventories at the end of each year in terms
of a single, 1929 price level. This converts the es-
timates obtained at the end of stage (1) into meas-
ures of the commodity volume of inventories, each
commodity being weighted by its 1929 price. It
is then possible by subtraction to obtain annual
changes in inventories in 1929 prices. These
changes are directly a part of gross and net capital
formation, in 1929 prices.

In the third stage of the analysis, changes in
inventories in 1929 prices are translated back into
current prices. For this purpose another set of
price indexes is computed, differing from that
used in stage (2) in that it presents average prices
for each year as a whole while the latter presents
annually only those prices which determined the
valuation of inventories as they are given at the
year-end in the balance sheets of the business units.
By applying this new set of price indexes, we ob-
tain changes in inventories in current prices, an
item which then becomes directly a part of capi-
tal formation, in current prices.

In all stages, the value of inventories is ex-
pressed at the cost to the particular business units
that hold them. Thus, the estimates of changes in
inventories, like the estimates of the flow of com-
modities to ultimate consumers and holders, meas-
ure capital formation at the cost to those indi-
viduals and agencies who, at the given point of
time, are the recipients and possessors of the par-
ticular items of the stock of capital goods.

3 ANNUAL ESTIMATES OF BUSINESS INVEN-
TORIES IN CURRENT VALUATION .
The main body of data relating to inventories
is provided in corporate balance sheets. The most
comprehensive tabulation of such balance sheets,
by industrial branches, has been published an-
nually, since 1926, in Statistics of Income. With
this body of data as a nucleus, the measurement
of business inventories annually for the entire
period under study involves two problems: first,
the derivation of comparable data on corporate in-
ventories for the years prior to 1926; second, the
estimation of inventories held by the unincorpo-
rated establishments in each industrial branch.
The second problem is particularly acute in two
industrial divisions in which inventories are sub-
stantial: farming and the distributive trades. As
a result, the statistical analysis by which business
inventories in current valuation are derived has
two parts: .(a) estimating total inventories for
those branches in which corporations are predomi-

INVENTORIES

nant, or in which inventoriesr held by unincor-
porated business units cannot be estimated at all;
(b) estimating inventories in farming and in dis-
tributive trades, in both of which fields corporate
data are of little use for the purpose at hand.

a Estimates based on corporate data

For all industrial branches for which corporate
inventories are given in Statistics of Income since
1926, the first task was to provide comparable fig-
ures prior to 1926, i.e., for the eight years from
1918 through 1925. This task was carried through
by the use of sample data, and with the help of

.the comprehensive tabulation of corporate inven-

tories based on the capital stock tax returns avail-
able for the end of 1923 and 1924. The samples
are those of R. C. Epstein for manufacturing and
trading corporations for 1924-28, and an original
sample collected from Moody’s Manuals for 1918
through 1926. The use of these samples, as well
as of additional information for some of the pub-
lic utility branches, is described in detail in Notes
A, B, and C to Table VII-1. The table itself pre-
sents the results of these computations, viz., in-
ventories held by corporations at the end of each
year, from 1918 through 1933, for ten major in-
dustrial branches of which one, manufacturing, is
subdivided into ten groups.

Since Table VII-1 is basic for all the branches
listed in it, except construction and trade, we com-
ment here upon its reliability. Since 1926, and
perhaps back to 1923, the grand totals are prob-
ably of a high order of accuracy. Most of the few
corporations that fail to submit balance sheets are
small; consequently, their share of activity and
their presumptive share of total inventories are
quite minor, and little error arises from applying
a raising ratio to account for them. Similarly,
there is little reason to doubt that inventories as
reported by corporations. include no appreciable
share of what we designate as producers’ finished
durable commodities (which, for the purposes of
our analysis, should not be included). Producers’
finished durable commodities are probably fully
reported under another category in the balance
sheets, viz., capital assets (land, buildings, equip-
ment less depreciation).?

The accuracy, or rather comparability from
year to year, of the corporate inventories for the
several industrial branches is less assured. Each

1 This is true with the possible exception of durable equipment
of low unit value, such as tools, which may be carried on an
inventory basis. The amount of such equipment is, however,
relatively small.
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corporation is classified in Statistics of Income on
the basis of the activity that accounts for the major
share of its income; thus a corporation engaged in
several lines of activity may be placed in one in-
dustrial division in one year, and in another the
next year. Moreover, corporations have been
classified among the several industrial divisions
with progressively greater completeness; the de-
cline since 1923 in the inventories in the group
‘nature of business not specified’ is largely a re-
flection of this tendency. Nevertheless, in a rough
classification of the corporations into large groups,
such as those dealing with perishable, semidura-
ble, and durable commodities, the separate totals
are not likely to be greatly affected by incon-
" sistencies in the industrial classification in Statis-
tics of Income.

The estimates in Table VII-1 for years prior to
1924, and for some branches prior to 1926, rest
largely upon an application to the gross income as
shown in Statistics of Income of indexes of in-
ventory-gross income ratios derived from samples
of corporations whose balance sheets were pub-
lished in Moody’s Manuals. In collecting these
samples an attempt was made to cover all corpora-
tions whose balance sheets and income accounts
contained, for consecutive pairs of years, both
items needed in the computation of the inventory-
gross income ratio. In percentages of gross income
of all corporations in the comparable industrial
branches, the samples are none too adequate (see
Note C to Table VII-1), and there is, of course,
a bias since most of the corporations reported in
Moody's are large. But the absolute size of the
sample is substantial; and it is difficult to see any
grounds for expecting the inventory-income ratio
in large corporations to vary over time in a man-
ner appreciably different from the ratio for all
corporations in the same field of activity.

The next task was to supplement the estimates
of corporate inventories for each year-end, 1918-
33, by ‘estimates of inventories of unincorporated
business units in the same fields. For some of the
industrial branches, such as transportation and
other public utilities, unincorporated enterprises
are of little importance, and no data are available
for estimating their inventories. In others, such as
service and finance, non-corporate units are likely
to be of some importance, but again there appears
to be no way to estimate inventories held by them.

For these three industrial branches corporate in-

ventories were, therefore, the only ones taken into
account. For construction, a field in which non-
corporate units are of major importance, a detailed

estimate of inventories is presented in Part VI;

for farmers and trade a special estimate of total
inventories is presented in Tables VII-4 and
VII-5. This leaves two important fields, mining
and manufacturing, in which unincorporated es-
tablishments are relatively unimportant but for
which estimates of their inventories can easily be
made (Table VII-2). The amounts are relatively
small, and the basis of estimation is fairly reason-
able as far as the absolute values are concerned,
if none too reliable as a measure of year-to-year
changes in non-corporate inventories proper (see
Note A to Table VII-2). However, since no dis-
tinction is made in the subsequent totals between
corporate and non-corporate business, errors in
the estimates in Table VII-2 are likely to have but
small effect on the final totals.

Before leaving this part of the analysis, we note
briefly the refining of the inventory estimates for
mining, i.e., the segregation of four groups within
this branch (see Table VII-3). The purpose of
this segregation is to make it possible to classify
mining inventories into three large classes accord-
ing to durability. The basis of the refinement is a
special sample of corporations, again derived from
Moody’s Manuals (see Note A to Table VII-3).
The global estimates for mining are, however, still
as determined in Tables VII-1 and VII-2.

b Estimates of inventories on farms and in distribu-
tive trades

Since corporations play no significant part in farm-
ing, none of the tables discussed so far contains
any reference to inventories on farms. Their meas-
urement is, however, of some importance. Because
of the seasonal character of crop production and
the largely non-seasonal character of demand for
farm products, inventories on farms at the end of
each calendar year are likely to be large. And with
the fluctuations in the annual volume of crops,
changes in the year-end inventories on farms may
easily be appreciable, even when compared with
inventory changes in other segments of the na-
tion’s business system.

The estimate of farm inventories is made pos-
sible by data compiled by the Department of Agri-
culture. These data are complete annually for
livestock, but for crops and livestock products the
only continuous series are those for farm stocks
of wheat, corn, and oats. These three crop series
and the reports on the number and price of live-
stock on farms form the basic material for the
farm inventory estimates summarized in Table
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VII-4 and presented in detail in Notes A through
G to Table VII4.

The farm value of wheat, corn, and oats ac-
counts on the average for only 27 per cent of the
farm value of all products, but the coverage rep-
resented in our estimates is more adequate than
this ratio might seem to indicate. A large share
of the value of livestock products and of other
crops, such as milk and butter, and most fruits
and vegetables, represents the money equivalent
of a relatively perishable group of commodities,
the stock of which held on farms is likely to be
very small. Moreover, farms hold perhaps a smaller
share of other durable crops, such as cotton, than
of whez_lt', corn, or oats. It was, therefore, consid-
ered inadvisable to raise the farm stocks of wheat,
corn, and oats by the ratio that the value of these
products constituted of total farm value of all
products exclusive of livestock. The estimates are
admittedly incomplete, but they undoubtedly
cover the stocks of the most important products
of which a large quantity is likely to be held as in-
ventory.

The only correction introduced, for our pur-
poses, into the Department of Agriculture esti-
mates of livestock on farms was to exclude that
livestock which, having been treated as a produc-
ers’ durable commodity, has already been taken
into account in Table V-9.

The estimate of distributive inventories in-
volves a more complicated procedure than that
followed for stocks held by farmers or for inven-
tories in the hands of business units in the other
industrial branches. The main steps in deriving
this estimate have already been described in the
preface to Part V, in the comments on finished
inventories held in the distributive trades. Es-
timates of fotal distributive inventories are de-
rived by a similar sequence of steps: (1) the estab-
lishment of the first approximation to the volume
of sales in each year of the period; (2) the approxi-
mation of inventory-sales ratios for each year of
the period; (3) the successive application of the
inventory-sales ratios to the approximations of the
volume of sales, resulting in the final estimate of
inventories, in current valuation. In all these
calculations we distinguish wholesale from retail
trade; and within each branch of trade, perishable,
semidurable, and durable commodities. Unfin-
ished commodities are classified according to the
characteristics of the finished products into which
they enter—the classification being based roughly
upon the preponderant channels of the unfinished
commodity’s utilization.

The derivation of the first approximation to
the volume of sales is set forth in Note A to Table
VII-5. This procedure concerns only the three
branches of wholesale trade, since it is only in
wholesale trade that unfinished commodities ac-
count for a substantial portion of sales. In re-
tail trade the bulk of unfinished commodities sold
are construction materials, whose inventories were
estimated in Part VI. These measured, unfinished
commodities sold by retailers (fertilizers, fartn
supplies, etc.) are so small that it was considered
sufficient to include them in the 1929 totals and
to extrapolate the first approximation of total
sales for other years by the estimates of retail sales
of finished commodities and of construction ma-
terials, already given in Parts V and VI.

In estimating the first approximation to total
sales by wholesalers the most important data are
on the output or sales by the various industries
that produce the commodities handled by whole-
salers. For the years before 1929 the basic assump-
tion here, as elsewhere, is that the share of output
or of producers’ sales handled by wholesalers was
at the level indicated for 1929. We discussed in
the Preface to Part V the probable effects of this
assumption upon the final estimates. We need
note here only that the errors arising from this as-
sumption are likely to be greater for the inven-
tories of wholesale and of retail trade separately
than for the combined total of distributive inven-
tories. After 1929, the estimates were adjusted to
conform with the 1933 Census data.

In deriving the first approximation to sales, the
value of output or of producers’ sales is modified
by the addition of varying transportation charges
and distributive mark-ups. The procedures by
which these two sets of measures were obtained,
set forth in Notes B ar.d C to Table VII-b, are
similar to those described in Part V, utilizing as
they do the information on freight charges on
steam railroads and our general summary of the
movement of distributive margins in the survey in
Part IV. The only difference is that here the data
on freight charges include unfinished as well as
finished commodities, and that in deriving the dis-
tributive mark-ups for 1929, account is taken of all
branches of wholesale trade, including those deal-
ing in unfinished commodities.

The derivation of the inventory-sales ratios is
described in Notes D and E to Table VII-5. The
basic data, those for 1929 and 1933, are provided
by the Census of Wholesale and of Retail Trade
and the Census of American Business; and the
ratios derived for 1929 and 1933 from these data
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are extrapolated for the other years in the period
by indexes based upon various samples, largely
the same as those utilized for finished inventories
in Part V.

The first approximation to sales and the inven-
tory-sales ratios determined, Table VII-5 presents
the successive approximations to sales and inven-
tories, repeating the procedure until the change
in the first difference in the inventories produced
by a given approximation averages less than 10
per cent of the set of first differences produced by
the preceding approximation. This criterion is
satisfied by a few approximations (from two to
three) for those branches of trade which have to
be estimated in Table VII-5.2

4 BUSINESS INVENTORIES IN CURRENT VAL-
UATION AND THE CORRECTION FOR
PRICE CHANGES
The various calculations and approximations
described briefly above yield the final estimate of

business inventories in current valuation by their .

holders for the different major and minor divisions
of the economic system (Table VII-6). With ref-
erence to these final and inclusive results, the fol-
lowing observations may be made:

(a) They fall short of measuring the total in-
ventories that would have been included were all
the pertinent data available. They omit inven-
tories in the hands of governmental and other
agencies that do not report to the Bureau of In-
ternal Revenue; stocks in the hands of individual
and partnership firms in all fields except agricul-
ture, mining, manufacturing, construction and
trade; stocks of all commodities on farms except
livestock, wheat, corn, and oats; and stocks of per-
ishable and semidurable commodities in the hands
of ultimate consumers. The magnitude of these
missing items cannot be evaluated even roughly,
but some, e.g., the last-mentioned, are likely to be
appreciable, and subject to changes whose size
would be significant as compared with changes in
the inventory totals in Table VII-6.

(b) On the other hand, there is a duplication in
the totals in Table VII-6. Construction stocks in-
clude inventories in the hands of enterprises that
consume construction materials, i.e., not only con-
struction firms but also business and other enter-
prises that carry on construction work on force
account. Construction materials held by these en-
terprises have already been covered under their
inventories in our estimates, and hence their in-
clusion in the construction stocks represents dupli-

2 See footnote 2, Preface to Part V.

cation. The extent of duplication must, however,
be relatively small. Construction stocks range from
0.9 to 1.6 billion dollars. Of these, at least one-half
must be held by construction companies proper,
and hence represent no duplication. A substantial
portion of the rest must be held by governmental
and other non-profit agencies, and by individual
and partnership firms in the service field, whose in-
ventories have not been included anywhere in
Table VII-6. Hence at its maximum, the extent
of duplication would be from 0.3 to 0.5 billion
dollars, out of a total ranging from 20 to 36 bil-
lion dollars. Since there was no way of establish-
ing the precise amount of duplication we decided
to leave it in the table, on the ground that its
effects on net changes in inventories, the measure
most important in the estimate of capital forma-
tion, would be insignificant. '
(c) It may be observed from Table VII-6 that
the classification into perishable, semidurable, and
durable commodities is highly approximate, hav-
ing been carried through by large groups. Thus,
all inventories held by coal mines (presumably
mostly coal) are listed under perishable, although
obviously a substantial portion of coal is consumed
in the production of semidurablé and durable
commodities; and the same may be true of inven-
tories held by manufacturing firms in the chemical
and allied substances group. This, as do the as-
sumptions made in deriving the inventories sepa-
rately for wholesale and for retail trade, renders
the more specific estimates subject to a wider range
of relative error than is likely to characterize the
more inclusive totals. '

The measure of total inventories in current
valuation, interesting as it is in its own right, is
inadequate for the purpose of measuring changes
in inventories as an element in gross and net capi-
tal formation. Such changes can be interpreted as
constituent elements of capital formation only if
they represent a net withdrawal of commodities
into stocks or a net low of commodities from stocks
into consumption. But such commodity flow can-
not be gauged from inventories measured in cur-
rent valuation, since their net differences reflect
changes not only in quantity volume but also in
the. valuation per commodity unit. Thus, a de-
cline in inventories taken at their current valua-
tion may mean an increase in the quantity of units
held that was more than compensated by a decline
in the valuation per unit.'In order to derive a
proper measure of the withdrawal of commodities
into stock or their draft from stock into consump-
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ion, it is necessary to disentangle these two sources
f change in inventories in current valuation.

In short, we must translate inventories to a
onstant price level, thus rendering the estimates
oroperly weighted measures of the commodity
/olumes. Such translation to 1929 price levels was
Uready carried through in Part V for stocks of
inished commodities held by distributors. The
nore inclusive total of all inventories is now simi-
arly translated. Indexes that are assumed to re-
lect changes in valuation for the different inven-
ory groups have been compiled from the Bureau
of Labor Statistics wholesale price quotations.
Prices have been obtained for both current market
ind cost bases of valuation, the date of the cost
»asis being roughly determined with the help of
nformation on stock-turnover ratios. The indexes
wre presented in Table VII-7, and the exact mode
of their derivation given in Note A to that table.

For finished commodities, in Part V, the as-
umptions on which inventories were translated
0 a constant price base were that inventories were
salued at cost or market, whichever was lower, and
hat stock-turnover ratios indicated correctly the
\pproximate age of the inventories at the end of
he year. In the present calculations, in which the
inalysis refers to total inventories, the magnitude
»f the change measured made it advisable to ex-
periment with various assumptions. This experi-
mentation resulted in three series of inventories
n terms of the 1929 price level: (1) The first series
s based on exactly the same assumptions that were
made in Part V, namely, that the inventories are
reported in terms of cost or market, whichever is
lower, and that the stock-turnover ratios indicate
correctly the average age of the stock. (2) The
second is based on the assumption that while the
inventories are reported on the basis of cost or
market, whichever is lower, the stock-turnover
ratios obtained by comparing inventories at the
end of the year with sales during the year tend to
underestimate the average age of the stock. This is
true if inventories at the end of the year are, be-
cause of seasonal factors, lower than during the
year; and if a substantial period elapses between
the date of ordering the additions to inventories
and their arrival. In the latter case the cost of in-
ventories would be presumably the price at the
date of ordering rather than at the date of arrival.
(3) The third series of inventory estimates is based
on the assumptions that the age of inventories is
indicated correctly by the comparison of year-
end inventories and annual sales, and that the

valuation of the inventories is exclusively on a
cost basis.

The diversity of these assumptions indicates
the difliculty of a precise estimate of inventory
changes. Whatever data are available on the meth-
ods by which business units report inventories
seem to suggest that a preponderant number use
cost or market, whichever is lower (see Summary
of Business Conditions, American Telephone and
Telegraph Co., April 1934 and Prevailing Prac-
tices in Inventory Valuation, National Industrial
Conference Board, February 1938). Nevertheless,
many concerns use exclusively the cost valua-
tion basis. It is almost impossible to say whether
the estimated age of the inventories based on a
comparison of year-end inventories with annual
sales is too low. In modifying this assumption, we
have allowed, for semidurable and durable goods,
an average age of six months, thus taking the
average price for the year to represent the cost
of the inventories; for perishable goods, an aver-
age age of three months, thus taking the average
price for the second half of the year to represent
the cost for the year-end inventories. Owing to
lack of data we were unable properly to combine
the different assumptions; accordingly we present
three estimates of inventories in 1929 prices
(Table VII-8).

In addition to the limitations of our informa-
tion which forced the use of diverse assumptions,
other qualifications characterize the estimates re-
sulting from the use of price data in order to pass
from inventories in current valuations to inven-
tories at the 1929 price level. ‘

First, the use of any group price indexes results
in an incomplete correction, if there is any diver-
gence in the direction of the movement of the
component prices and if inventories are valued
at cost or market, whichever is lower. For example,
if the group consists of two commodity prices, one
of which declines 5 per cent and the other rises
5 per cent, the group average showing no change,
the application of the group price index to the in-
ventories in their current valuation will obviously
result in an unsatisfactory correction; for the com-
modity that rose in price will be entered in the
inventory report at cost, while the commodity
that declined in price will be entered at market,
the average decline in the inventory valuation in-
dex being 214 per cent (if the two commodities
account each for one-half of the inventory). The
group price index that would be used shows, how-
ever, no change in the current valuation level.

Second, there is the general difficulty of obtain-
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ing adequate and inclusive price indexes, i.e., in-
dexes reflecting prices of the same commodities
and in the same proportions as are represented in
the inventories within the various divisions es-
tablished in Tables VII-6 and VII-8. How com-
pletely this difficulty was overcome can be ascer-
tained only from a careful study of Note A to
Table VII-7; and even then a precise answer can-
not be given, for the sufficient reason that data on
the exact commodity composition of inventories
within the various groups are not available.

. Third, we have been using prices with the same
general characteristics, i.e., based partly upon pro-
ducers’, partly upon wholesalers’ quotations, to
adjust the valuation of inventories in all hands,
whether held by producers, wholesalers, retailers,
or ultimate users. This practice appears contradic-
tory to our recognition in other parts of the study
of the variation in relative transportation costs and
distributive mark-ups; and such contradiction can-
not be denied. However, even if we were to as-
sume that such variations apply fully to the differ-
ences betiveen inventory at cost, or replacement
value at the different stages of the distributive sys-
tem, the error would still be relatively small be-
cause of the limited variation in distributive and
transportation charges. But in addition other
factors reduce materially the error likely to inhere
in this procedure. Retailers and industrial con-
sumers - (the inventory estimates cover no other
ultimate consumers) do not buy all their inven-
tory supplies from wholesalers, and, of course,
they buy very little from retailers; as a result, the
importance of variations in distributive mark-ups
is greatly reduced. Furthermore, the distributive
mark-ups studied above were computed so as to
reflect changes on the basis of inventories in cur-
rent valuation; they do not, therefore, portray
accurately the current disparities in the movement
of producers’, wholesalers’ and retailers’ prices.
The distributive mark-ups studied above were ob-
tained by adding to beginning inventory, in cur-
rent valuation, value of purchases; subtracting the
end inventory, at its current valuation; and com-
paring the residual with the value of sales. Hence,
when current valuation of inventories declines,
the decline in distributive mark-ups, if it occurs,
is larger than the decline in the disparity between
cost and sales prices; and when current valuation
of inventories rises, the rise in distributive mark-
ups, if it occurs, is larger than the rise in the dis-
parity between cost and sales prices. It is signifi-
cant that the two most drastic changes in distribu-

tive mark-ups over the period, the decline from-

1919 to 1920, and the rise from 1932 to 1933, wer
accompanied by changes in the current valuation
of inventories, the former by a decline from th
end of 1919 to the end of 1920, and the latter by :
rise from the end of 1932 to the end of 1938. Thi
suggests that the variation in the disparities be
tween prices at the different stages of the distribu
tive system is more limited than that indicate
by changes in distributive mark-ups as measure
above. Thus, for the several reasons suggested, th.
application of identical price indexes to the sam
commodity inventories at different stages of th
distributive system is not likely to cause large er
rors.

The emphasis on the limitations of the est;
mates should not lead to inferences that wouls
deprive them of their proper value. Their broac
implications stand in spite of their defects, whic
are, on the whole, minor. These defects are em
phasized in the hope of preventing a utilization o
the estimates based upon unimportant difference
or changes that they may display, and to indicat
the directions in which they could be improve
when more and better data become available.

5 CHANGES IN BUSINESS INVENTORIES, It

CURRENT AND 1929 PRICES
With the inventories measured at the 1929 pric
level it is possible to obtain the changes in eac]
year by direct subtraction (Table VII-9). Th
changes are a measure of that particular elemen
in gross and net capital formation in 1929 price:
and are again presented in the three variants dil
ferentiated in Table VII-8 that result from diffe:
ent assumptions concerning the basis of curren
inventory valuation and the average age of th
year-end inventories.

In order to obtain the same constituent of cap:
tal formation in current prices, we must translat
the changes in Table VII-9 back into terms c
currently fluctuating price levels. We multipl
them by price indexes for the correspondin
groups, each index expressing the average level c
prices for each year as a relative of the 1929 leve
(Table VII-7). The results in Table VII-10 sho
the changes in inventories in current prices, onc
more ‘in the three variants of Tables VII-8 an
VII-9.

“Most of the price adjustments of inventorie
from current valuation to that of 1929, and bac
from changes in 1929 prices to those in currer
prices, are made with the minor groups in Tab]
VII-6 as units; and sometimes, even for subcon
ponents of these minor groups (e.g., for livestock
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This explains the reversal of the sign of change
that sometimes occurs in the translation of changes
from the 1929 to the current price level (compare,
for example, changes during 1921 for all perish-
able commodities, in 1929 and in current prices).
[f a given group includes two units for which the
price adjustment is carried through separately
and if, in 1929 prices, we obtain in one a rise of 5
and in the other a decline of 4, the net change for

the group is + 1. But if the price relative of the

first item, in terms of the 1929 price level, is 100,
and of the other item, 150, then the changes in
current prices are, for the first item, 4 5, for the
second, — 6, yielding a net change in inventories
for the group as a whole, in current prices, of — 1.
In general, a reversal of the sign of change from
Table VII-9 to Table VII-10 is possible, if the
components of a given inventory group for which
separate price adjustments are carried through
move in different directions, when measured in
1929 price levels; and also display a difference in
their current prices, when expressed as relatives
of the 1929 price level.

The results in Tables VII-6 to VII-10 suggest
two sets of comparisons. First, we can compare the

estimates of inventory changes in current prices’

that result from the application of the three sets
of assumptions. Second, we can compare each of
these three estimates with the changes in inven-
tories in current valuation, namely, with the
changes in inventories as they are taken at the
changing valuation of each successive year-end.

It will be seen from Table VII-a that when it is
assumed that inventories are valued at cost or mar-
ket, whichever is lower, the different assumptions
concerning the age of the inventories account for
1 relatively small variation in the two estimates of
inventory changes in current prices. The largest
absolute difference is in 1919, 1920, and 1933, for
which years the average discrepancy between the
'wo estimates runs to about 750 million dollars.
T'he reason for the appearance of such differences
n these years lies in the conspicuous reversals in
the movement of the price level; but even under
such conditions the relative difference of the two
estimates is not appreciable. By contrast, when the
ige of inventories is based on the same assump-
ions, but current valuation of inventories is as-
sumed to be based on cost rather than on cost or
narket, whichever is lower, the resulting set of
stimates differs rather strikingly from the other
wo in several years (especially 1920, 1921, 1922,
1927, 1930, and 1933). In view of the tendency of
nost enterprises to report inventories at cost or

INVENTORIES

market, whichever is lower, the choice is confined
to the estimates in lines 1 and 2 of Table VII-a.
Of these estimates we have selected the first,
namely, that based on the age of the inventories
indicated by a comparison of year-end inventories
and annual sales. The reason for this choice was
that in this variant we have a precise indication of
the approximate age of inventories, while in the
second variant we have a plausible assumption but
one that cannot be supported by specific data.

We may now compare the inventory changes in
current prices with changes in inventories taken
at their current valuation. The differences be-
tween the two are quite striking. They are es-
pecially great in years like 1919 through 1922,
1926, and 1930 through 1933, all years character-
ized by a very marked movement of prices. Ob-
viously, in all years save those in which price levels
are constant, the direct comparison of year-end
inventories at their current valuation gives a mis-
leading impression of the actual net movement of -
commodities to and from inventories.

When a similar comparison is made for the

“three major commodity . groups, the differences

between inventory changes in current prices and
changes in inventories taken at their current valu-
ation are much more conspicuous for the perish-
able and semidurable groups than for the durable.

PERISHABLE SEMIDURABLE DURABLE
Number of disagreements '
in sign of change 6 9 3
Average difference of the
two series (signs disre-
garded, millions of dollars)
Average difference as per-
centage of average volume
in the two series

1,433 859 627

135.4 155.2 57.8

The obvious explanation is that the perishable and
the semidurable inventories contain important
parts which reflect much of the uncontrollable pro-

* duction of agriculture and little of the effect of

semi-monopolistic control of the markets that
characterizes durable commodities. Perishable and
semidurable inventories represent largely com-
modities of inelastic demand and uncontrollable,
competitive supply, which are subject to price
changes relatively more violent than those char-
acterizing prices in other commodity classes. Con-
sequently, the basic adjustment of perishable and
semidurable inventories for fluctuations in cur-
rent valuation yields changes which, even when
converted back into current price levels, differ
widely from the successive changes in these inven-
tories taken at their current valuation. On the
contrary, the durable commodities, whose quan-
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ty output is sensitive to business cycles and whose
rices seem to reveal a low variability over the time
ans of business cycles, show no such striking
iscrepancies between the inventory changes and
1e successive differences in inventories taken at
reir current valuation.

6 CHANGES IN STOCKS OF MONETARY
METALS :

> far as gold and silver are used for industrial
urposes and are in the hands of business enter-
rises, their value was included either in that of
nished commodities at their destination or in
1e inventories of business enterprises. For this
art of the supply of monetary metals no special
roblem arises and no separate treatment is nec-
ssary. But the bulk of gold and silver produced
1 or flowing to this country from the outside is
ther held in stock by banks and the government
1d is not recorded among the inventories; or is
dined into money, a commodity which, while du-
ible, was not included under the production and
ow of durable commodities already measured.

The simplest way of taking account of this item
- to treat the amount of gold and silver in the
ands of banks and other credit institutions,

hether in bullion or in coins, as stock in circula-,

on; and to classify likewise the amount of metal
eld in the form of coins in the hands of ultimate

onsumers. This treatment obliterates the possible
istinction between gold and silver in coins as a
nished durable commodity, and gold and silver
1 bullion as an unfinished commodity. But this
istinction would hardly be significant for our
urposes. Monetary metals held in bullion, so long
i the holders are banks and other credit institu-
ons and not industrial consumers, may really be
eated as finished so far as they are used there in
1e ultimate fashion, viz., as backing for paper
oney circulation. And the cost of transforming
1e bullion into coins is so insignificant that the

INVENTORIES

effort expended in producing coins from the al-
ready available metal may readily be disregarded.

For this reason the changes in the stocks of mon-
etary metals are calculated in Table VII-11 both
for amounts held in bullion and for those em-
bodied in coin. The valuation problem is some-
what different for gold than for silver. The price
of the former was maintained throughout 1919-
33 at a constant level; and because of the provi-
sion of free coinage the market value of the metal
contents of the gold coin was close to the nominal
value of the coin. Owing to the maintenance of a
constant price level the changes in the stock of
gold in current and 1929 prices are identical, and
in adding the stock of coins to that of bullion, the
former could be taken at their nominal value.
Neither stability of market price nor identity of
market value of metal contents with nominal value
of the coin characterized silver. Consequently, ac-
count had to be taken of the changing market value
and an attempt made to evaluate the market value
of silver entering new coins.

" Because the conditions governing changes in
stocks of monetary metals and stocks of other com-
modities are so substantially different, it was con-
sidered inadvisable to strike a total that would in-
clude changes in inventories covered in both
Tables VII-10 and VII-11.

The estimates in Table VII-11 do not include
the amounts of baser metals (copper, nickel, etc.)
that are used for the production of coins of small
denominations. These amounts represent a use of
unfinished commodities in the production of du-
rable commodities which, strictly speaking, should
"be taken into account in a measurement of capital
formation. But the values were small and their
measurement laborious; and it seemed permissible.
to disregard them in arriving at the total of either
finished durable commodities at their destination
or of changes in stocks of commodities in circula-
tion.
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~ Table VII—I

INVENTORIES OF CORPORATIONS, ALL BRANCHES EX.
CEPT AGRICULTURE, CURRENT VALUATION, 1918-1933

The inventories held by corporations, as estimated in .this table, are meas-
ured by different procedures for the various years in the period covered.
Notes A, B and C following the table describe in detail the data and meth-
ods used in deriving the.estimates. ‘

A discussion of the table will be found in the Preface to Part VII, Sec-
tion 3a.
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CHANGES IN INVENTORIES

t

Note A to Table VII—I

DERIVATION OF CORPORATE INVENTORIES, 1926-1933

Annual data on the value of corporate inventories by major
industrial groups are reported in Statistics of Income for 1926
through 1933. The data represent, however, only those cor-
porations that submit balance sheets. The adjustment to
.include all corporations was made on the basis of figures that
appeared for the first time in 1931. In that year, and later
years, it was possible to obtain the values of cost of goods
sold,! hoth for corporations submitting balance sheets and for
all corporations. Raising ratios were derived from these fig-
ures, and were then applied to the inventory data as reported.
Prior to 1931, the 1931 ratios were utilized.

In the following table are shown the raising ratios for 1931,
1932 and 1933. It will be -noted that the adjustments based
on these ratios were small. The effect of any error involved by
using the figures for cost of goods can thus be assumed to be
almost insignificant, especially since the re]alionship'I)etween
the movements of cost of goods and inventories is fairly close.

1In four groups: transportation and other public utilities, service,
finance, and nature of business not given, gross profit figures had to be
used.

RATIO OF COST OF GOODS SOLD BY ALL CORPORA-
TIONS TO THAT BY CORPORATIONS REPORTING

INVENTORIES
BRANCHES RATIOS
1931 1932 1933
Mining and quarrying 1.0154 1.0049 1.0126
Manufacturing
Food, beverages and tobacco 1.0120 1.0068 1.0082
Textiles and textile products 1.0227° 1.0107 1.0096
Leather and leather products 1.0275 1.0101 1.0085
Rubber and related products 1.0056 1.0002 1.0051
Lumber and wood products 1.0232 . 1.0091 1.0102
Paper, pulp and products 1.0147 1.0098 1.0093
~ Printing and publishing 1.0248 1.0197 1.0177
Chemicals and allied substances 1.0086 1.0031 1.0086
Stone, clay, glass, and related products 1.0184 1.0124 1.0071
Metal products and processes 1.0066 1.0033 1.0028
Miscellaneous manufacturing 1.0315 1.0071 1.0102
Construction 1.0505 1.0325 1.0876
Trade _ 1.0379 1.0242 1.0246
Transportation and public utilities 1 1.0089 1.0495 1.0508
Service 1 .1.0568 1.0473 1.0599
Finance 1 1.0866 1.0751 1.0890
Nature of business not given 1 1.3750 1.9361 1.3990

1 Ratio derived from comparison of gross profit figures.

Note B to Table VII—1

INVENTORY ESTIMATES OF MANUFACTURING AND
TRADE CORPORATIONS FOR 1924 AND 1925

Prior to 1926 inventory data were not reported in Statistics
of Income except for two years, 1923 and 1924, for which
figures based on capital stock returns were presented. Examina-
tion of these figures indicated a lack of comparability of the
separate industrial branches with those distinguished since
1926. It was therefore decided to accept the figures only for
total inventories as reported in 1923 and 1924, and to make
estimates for the separate branches on the basis of sample
data.

This note deals only with 1924 and 1925 because of the
availability of a special sample in those two years. From the
Source-Book for the Study of Industrial Profits, by Ralph C.

INDUSTRIAL BRANCH
Manufacturing

Food, beverages and tobacco

Textiles and textile products

Leather and leather products

Rubber and related products

Epstein in collaboration with Florence M. Clark, it was pos-
sible to obtain data on sales and inventories for various

‘branches of manufacturing and trade: 2,046 identical manu-

facturing corporations and 664 identical trading corporations.
The manufacturing corporations are divided among 74 minor
groups; the trading corporations are classified into wholesale
and retail trade. The following summary table indicates the
minor groups selected as being most comparable with the
industrial branches shown in Statistics of Income. Figures on
the number of corporations and the volume of sales and in-
ventories can be readily obtained from Tables 1, 7, 16 and 22
of the Source-Book.

COMPARABLE EPSTEIN MINOR GROUPS

Bakery products; flour, feed and grist mills; confectionery;
package food incl. cereals, breakfast foods, flour and colffee;
dairying and dairy products; canned goods, condiments, flavor-
ing extracts; meat packing: cane sugar; beverages (non-al-
coholic); tobacco; misc. food products, incl. butter substitutes,’
ice cream, ice, etc.

Cotton spinning (coarse and medium yarns); cotton convert-
ing, incl. thread and tape; cotton weaving; weaving woolens;
silk weaving incl. artificial silk; carpets, incl. carpet yarns,
rope, and cordage; men’s clothing, incl. suits, shirts, bathrobes,
vests; Kknit gdods, incl. sweaters, bathing suits, gloves, etc;
misc. clothing, men’s and women’s; misc. textiles and textile
products. '

Boots and shoes; misc. leather products.

Rubber products.
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Note B to Table VII—1 (concluded)

INDUSTRIAL BRANCH

Lumber and wood products

Paper, pulp and products, and printing and publishing

Chemicals and allied substances

Stone, clay glass and related products

Metal products and processes

Miscellaneous manufacturing

Trade

After the Epstein minor groups were allocated among the
various industrial branches reported in Statistics of Income,
the figures on sales and inventories were summated and ratios
of inventories to sales derived. This was done for three years,
1924, 1925, and 1926, the 1926 ratio then being used as a link
to the actual 1926 ratios of inventory to gross income as com-
puted for the industrial branches directly from Statistics of
Income. The 1924 and 1925 sample ratios were then adjusted
in accordance with the level indicated by the 1926 linkage.
Finally, the adjusted ratios were applied to the gross income
data shown for the two years in Statistics of Income.

For several of the industrial branches estimates cannot be
made with the above data. Thus for mining and quarrying a
corporate sample compiled from Moody’s Indusirials had to be
used. This will be discussed in more detail in Note C. For
construction an index of the ratio of stocks to production of
construction materials (for derivation see Note D to Table

VI—1) was applied to the 1926 inventory figure as derived

fromn Statistics of Income.
Before the remaining branches were estimated, the 1924 esti-
mates as determined for the branches included thus far were to-

alloys

COMPARABLE EPSTEIN MINOR GROUPS

Lumber manufacture; planing mill products; millwork; furni
ture (non-metal); misc. luinber products and processes.

Blank paper; cardboard boxes; stationery; misc. paper prod
ucts; publishing newspapers, etc; publishing books and music
job printing; misc. printing and publishing processes.

Crude chemicals and fertilizers; paints, etc; petroleum refining
and products; proprietary preparations; toilet preparations
cleansing preparations. incl. soap; misc. chemicals and chem
ical products.

Ceramics; glass; Portland cement; misc. clay and stone prod.
ucts.

Castings and forgings; sheet metal and sheet metal products;
wire and nails; heating and ventilating machinery; electrical
machinery, appliances and supplies; textile machinery and
parts; printing machinery; hoisting, excavating and road
machinery, incl. tractors; engines and parts; mining machinery;
factory machinery other than textile, printing and electrical;
office machinery and appliances other than furniture; railway

“equipment; motor vehicles and parts; firearms and explosives;

hardware and plumbers’ supplies; tools; bolts and nuts; ma-
chinery and machine processes n.es; non-ferrous metals and
nes; jewelry and precious metal products; misc
metal products and processes.

Professional and scientific instruments, incl. optical goods;
toys, stationery goods and school supplies; pianos, organs, and
parts; misc. special mfg. industries.

Retail trading; wholesale trading; wholesale and retail trading.

taled and compared with a similar total derived from the capital
stock figures in 1924.1 The ratio of the latter to the former
was .98906. Consequently the estimates for the various branches
were reduced in accordance with this ratio. Since in 1926 the
inventory data were derived directly from Statistics of Income
a ratio of 1.0000 was naturally assumed in that year. A geo-
metric mean of the two ratios was then calculated and used
as a basis for adjusting the 1925 estimates for the various
industrial branches. -

The completion of the preceding adjustments left four in-
dustrial branches in which inventory estimates were still lack-
ing for 1924 and 1925. The technique of estimating these
four: transportation and public utilities, service, finance, and
nature of business not given is discussed in Note C since the
same methods were used for all years prior to 1926.

1 The inventory data as reported were not used directly since they
represented only corporations reporting assets. Appropriate raising
ratios were calculated from the relationships between the fair values
of capital stock of corporations reporting assets and those of all
corporations. These ratios were then applied to the inventory figures
as reported. The same technique was used for 1923. .

Note C to Table VII—I1
ESTIMATES OF INVENTORIES OF MANUFACTURING

AND TRADE CORPORATIONS,

1918-1923, AND OF

CORPORATIONS IN OTHER INDUSTRIAL
BRANCHES, 1918-1925

Prior to 1924 lack of inventory data compelled the construc-
tion of corporate samples from which the movement of in-
ventories might be ascertained. For this purpose, corporate
reports appearing in Moody’s Industrials were used. Those
corporations were selected which gave both inventory and

sales figures. Figures closely related to sales, such as gross .

income and gross revenue, were used if data on actual sales
were not available.
Examination of the annual reports revealed the impossi-

bility of constructing for the entire period a constant sample
of sufficient size to justify its use. The data were thus assembled
by pairs of years, a procedure that made possible the inclusion
of any corporation reporting the desired figures for two or
more successive years. The following table indicates for the
various industrial branches the composition of our sample in
each pair of years. Average total sales as shown in the table
represent an arithmetic average of the aggregate sales for
each two-year period.
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PART VII

Note C to Table VII—I1 (concluded)

Ratios of inventories to sales were computed for each in-
dustrial branch listed in this table. These ratios were then
linked to the actual inventory ratios in 1924 (the 1924 ratios
represented the Epstein inventory ratios after having been
adjusted as a result of.linkage with the 1926 ratios derived
from Statistics of Income).. In two branches—mining and quar-
rving, and construction—linkage was made directly with the
1926 data. The adjusted linked ratios were then applied to
the gross income for the various branches as reported annually
in Statistics of 'Income. )

The inventory estimates thus calculated were summated,

and the 1923 total compared with a similar total for mining,

manufacturing, construction and trade as derived from the
capital stock tax returns for 1923 (see Note B for derivation
of a similar estimate in 1924; the same technique was used in
1923). The ratio of the total based on the capital stock returns

to our hypothetical total was .99161. The 1923 estimates Dby -
branches were lowered in.accordance iith this estimate. Prior -

to 1923 the estimates by branches were adjusted on the basis
of the geometric mean of the 1923 and 1924 ratios (for the
1924 ratio see Note B). )

Completion of the calculations just described provided final
inventory estimates in all but four of the industrial branches.
Estimates for the first of these, transportation and public
‘utilities, were obtained by means of special samples. First the
annual value of inventories for a group of more than forty
large electric light and power, and electric railway companies
was obtained for the entire period from corporate reports as
given in Moody’s Public Utilities. The importance of this
sample is shown by a comparison of its total for 1922 with
that for all such utility companies in the Census of Electrical
Industries, 1922: the sample represented about one-third of
the total inventories reported in that year. The sample was
therefore given a weight of three when combined with the
other data used'to estimate inventory figures for transporta-
tion and other public utilities.

The other data to which the weighted sample was added

were obtained from two sources. First, from Statistics of Rai
ways data on materials and supplies held by Class I stea
railroads were obtained back to 1920. Similarly data on mx
terials and supplies, including tools in the hands of telephon
companies, were obtained back to 1919 from the annual r
ports of the Bell Telephone System.

The ratio of the grand total derived from the above t
actual corporate inventories in 1926 was then computed, an
applied to the totals through 1920. For 1918 and 1919 raisin
ratios were calculated on the basis of the available data, e.g
electric power, electric railway and telephone companies il
1919, and electric power and electric railways in 1918,

For service the following procedure was adopted. The in
ventory data estimated for mining, manufacturing, construc
tion and trade were totaled. The ratios of these totals t
total gross income for the same groups were obtained. Thes
ratios were then used as an index to move the 1926 servic
ratio. The hypothetical estimates of service inventories ob
tained by the application of the derived ratios were then ad
justed in accordance with the 1923 and 1924 relationships t
service inventories as derived for those years from the capita
stock returns. These figures were .89632 in 1923 and .8582
in 1924 of the hypothetical estimates. Prior to 1923 a geomet
ric mean of the two correction factors was used. In 1925 a geo
metric mean of the 1924 factor and the 1926 factor (1.0000
since actual data were available in 1926) was used.

The procedure used to estimate inventories for both financ
and nature of business not given was as follows. The 192
1924 and 1926 inventory figures for finance and nature o
business not given, as derived from Statistics of Income, wer
expressed as ratios of the inventory total for mining, manu
facturing, construction and trade. Figures for 1925 were ‘es
timated by using a geometric mean of the 1924 and 192
ratios. Figures prior to 1923 were estimated on the basis o
the application of the geometric mean of the 1923 and 192
ratios. :
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Table VII—2

ESTIMATES OF NON-CORPORATE INVENTORIES IN
MINING AND MANUFACTURING, CURRENT VALUATION,
1918-1933

Of the industrial branches distinguished in Table VII—1 inventories held
by unincorporated firms can be estimated directly only for mining and
manufacturing; for the measurement of total inventories in agriculture and
trade see Tables VII—4 and VII-—5. The basis and validity of the estimates
in Table VII—2 are discussed in the note following it and in the Preface
to Part VII, Section 3a.

Table VII—3

APPORTIONMENT OF INVENTORIES HELD IN THE MIN-
~ ING AND QUARRYING INDUSTRY AMONG SUBDIVISIONS

OF THAT INDUSTRY, CURRENT VALUATION, 1918-1933

This more detailed measurement of inventories in the mining and quarry-
ing industry is undertaken in order to enable subsequently a better classifi-
cation of inventories according to durability. The methods of obtaining the
apportionment shown in the table are described in Note A following it.

Comments on the table will be found in the Preface to Part VII, Sec-
tion 3a. '
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PART VIJ

Note A to Table VII—2

DERIVATION OF NON-CORPORATE INVENTORY
ESTIMATES

The non-corporate inventory estimates are based on the ratios
of corporate to non-corporate values of products. For mining
and quarrying such ratios were derived from the 1919 and
1929 Census of Mines and Quarries. Straight line interpola-
tion was used to estimate ratios for the intervening years,
while for the years since 1929, the 1929 ratio was used. Simi-
larly, data were available in the 1919 and 1929 Census of
Manufactures for the various Dbranches of manufacturing.
Again straight line interpolation was used to obtain ratios for
the years between 1919 and 1929, while the 1929 ratio was
employed for all later years.

The ratios thus derived were applied to the values of cor-
porate inventories shown in Table VII—1. It will be noted

“that several of the branches of manufacturing were combined

This was done merely as a matter of convenience in estimating
No non-corporate inventories were estimated for rubber anc
related products because of the extremely small proportior
of business done by non-incorporated establishments.

It will further be noted that no data on construction, trade
service, transportation and other public utilities, finance, anc
nature of business not given, appear in Table VII—2. Con
struction inventories have been treated more fully in Parl
VI; trade will be discussed in Note A to Table VII—5 be:
low. Lack of data prevented the calculation of non-corporate
inventories in the remaining branches.

Note A to Table VII-3

METHOD OF APPORTIONING TOTAL MINING AND
QUARRYING INVENTORIES

The values for the four subdivisions in Table VII-3 were esti-
mated as follows:

1 Inventory samples were compiled for three groups: coal, oil

and gas, and metal mining. The required data, sales or the -

closest equivalent, and inventories were assembled by pairs of
years from annual corporate reports, appearing in Moody’s
Industrials. The period 1918-34 was covered, and the inventory
ratios derived from the totals for each sample were assumed to
be adequate indexes of the movement of such ratios during this
period. Some idea of the size of the samples is given in the fol-
lowing table.

Size of Inventory Samples Used as a Basis for the Breakdown
of Total Mining Inventories
(sales in millions of dollars)

COAL OIL AND GAS METAL MINING
No.of Average No.of Average No.of Average

com- total com- total com- total

panies  sales panies sales  panies sales
1918-1919 18 244.3 5 96.6 32 232.3
1919-1920 20 270.7 8 194.3 36 248.2
1920-1921 25 300.9 17 2608 35 192.3
1921-1922 24 216.3 19 2711 33 196.9
1922-1923 21 178.7 18 291.6 34 3139
1923-1924 19 257.0 18 291.6 34 365.5
1924-1925 17 209.7 15 297.2 33 355.4
1925-1926 18 217.7 14 3414 31 381.5
1926-1927 18 228.5 15 366.1 31 419.0
1927-1928 21 309.4 14 486.2 32 484.1
1928-1929 20 306.6 10 445.3 29 548.6
1929-1930 18 2384 11 4229 28 498.3
1930-1931 17 260.0 il 3218 24 308.2
1931-1932 14 128.1 11 269.2 23 +166.4
1932-1933 15 144.2 10 249.5 21 137.0
1933-1934 13 150.5 11 294.8 21

181.8

2 Although the inventory ratios derived from the use of the
above data were assumed to be satisfactory as indicators of
year-to-year changes, no such assumption could be made re
garding the level of the ratios in any given year. But it was pos:
sible to relate the levels shown in the sample to an approximate
actual level for all corporations. Ratios representing all corpo:
rations by subgroups were available from the 1923 and 192
capital stock returns as reported in Statistics of Income. Since
the ratios for either of these years. taken separately might well
be at an abnormal level, it was decided to use the geometric
means of the two sets of ratios. These were then related to the
respective geometric means of the samples, the resultant per
centage providing an adjustment factor used for all the years
For non-metal mining it was necessary to apply the geometric
means of the ratios obtained for non-metal mining from the
Statistics of Income data to the metal mining sample, i.e.,
use the metal mining sample as an index.

3 The procedure described in step (2) provided estimates of
the inventory ratios for each subdivision from 1918 to 1934, I
was next essential to secure totals to which the ratios might be
applied. In the decennial Census years, 1919 and 1929, suck
totals were taken directly from the Census of Mines and Quar
ries, the figures there given for value of product being utilized
(for oil and gas only a 1919 total was available). For the years
other than 1919 and 1929 estimates were made on the basis of
data on value of products reported annually in Mineral Re.
sources of the U. S. The 1919 and 1929 relationships to the
Census figures were ascertained and straight line interpolation:
used to estimate adjustment ratios for the intervening years
For 1918 the 1919 ratio was used; for the years since 1929 the
1929 ratio was used. For oil and gas the 1919 ratio was used in
all years.

4 The preceding calculations yielded preliminary measures of
inventories, preliminary because they had still to be adjusted
in order to yield totals equal to total mining inventories as
previously estimated. The figures in Table VII-3 represent the
final estimates after such adjustment to the controlling totals.
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Table VII—4

INVENTORIES OF CROPS AND LIVESTOCK IN HANDS OF
FARMERS, CURRENT AND 1929 PRICES, 19181933

The crops for which continous data on farm inventories were available and
which are, therefore, covered by this table are wheat, corn and oats. Only
- such livestock is here included as cannot be classified as capital livestock
(for the measurement of capital livestock see Table V—9). The estimates
of the various component parts of total farm inventories of crops and live-
stock are given in detail in the notes followving the table.

Comments on this table will be found in the Preface to Part VII, Section
3b. :
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Table VII—5

INVENTORIES OF ALL COMMODITIES, WHOLESALE AND
RETAIL TRADE, CURRENT VALUATION, 1918-1933

~ In distinction from Table V—S5, which measures distributive inventories
of finished commodities alone, this table assembles estimates of inventories
of all commodities held by wholesalers and retailers. The procedure fol-
lowed in obtaining these estimates is analogous to that employed in Table
Vb, _ _

The methods of deriving the estimates are described in Notes A through
E following the table. For further discussion see the Preface to Part VII,
Section 3b. :
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PART VII

Note D to Table VII-5
DERIVATION OF INVENTORY-SALES RATIOS FOR 1929

(dvollar figures in thousands) -

1 Wholesale Trade 1
A Perishable :

Lines of trade included: Insecticides; other chemicals; ‘drugs
and drug sundries (general line); drugs and drug sundries
(specialty) excl. rubber goods (druggists’); toilet preparations;
flowers and nursery stock; grain; livestock (other than horses
and mules); tobacco (leaf); cottonseed; cotton, cottonseed and
fertilizer; farm products n.e.c; farm supplies (except machinery
and equipment); food products n.e.s; boxes, shooks and cooper-
age; firewood; other forest products; sheet music; groceries
and food specialties; paper (waste); rags; florists’ supplies;
printers’ and lithographers’ supplies; art supplies; pharmacists’
supplies; dry cleaners’ supplies and allied products; under-
takers’ supplies; coal, anthracite; fuel; paper and paper prod-
ucts, excl. wallpaper; petroleum and petroleum products, excl.
fuel oil; tobacco and tobacco products (except leaf); newspapers
and magazines; oils and greases (animal and vegetable); bags and

bagging; burlap; cordage and -twine; baskets; flour, feed and’

coal; ice; smokers’ supplies.

Total sales 35,973,267
Total inventories 2,200,081
Inventory-sales ratio 6.129,

B Semidurable
Lines of trade included: Amusement and sporting goods (ex-
cept cameras and motion picture equipment and supplies),
excl. bicycles and supplies; cameras and photographic supplies;
tires and tubes; dyestuffs; dyes, dry-cleaning supplies and allied

products; rubber goods (druggists’); toilet articles; dry goods -

and apparel, excl. clothing, secondhand; cotton; hides, skins
and furs; silk (raw); wool and mohair; bristles and hair;
feathers; house furnishings, excl. china, glassware and crockery,
and floor coverings; general mdse; rubber (scrap); leather and
leather goods (except gloves and shoes), excl. belting (leather),
and luggage; rubber goods (general line); tents and awnings;
textiles and textile materials, other than dry goods (general
line); yarn; other textiles (excl. dry goods); artificial flowers,
plants, etc; novelties; rubber, crude; misc. kinds of business
(other than specified).

Total sales 13,487,395
Total inventories 1,281,118
Inventory-sales ratio 9.539%

C Durable L ,
Lines of trade included: Bicycles and supplies; cameras and
motion” picture equipment and supplies, excl. cameras and
photographic supplies; automobiles and other motor vehicles,
excl. automobiles (used); automotive equipment; automobile
parts (new); chemicals, industrial; explosives; naval stores;
paints, varnishes, lacquers and enamels; electrical; horses and
mules; logs, piles and posts; railroad ties; furniture; china,
glassware and crockery; floor coverings; musical instruments;
hardware; iron and steel scrap; junk and scrap; jewelry and
optical goods; belting (leather); luggage; lumber and building
materials (other than metal); machinery, equipment and sup-
plies (except electrical), excl. florists’ supplies, printers’ and

1 Data from Table 3, U. S. Summary of Wholesale Distribution.

lithographers’ supplies, art supplies, pharmacists’ supplies, dry
cleaners’ supplies and allied products; undertakers’ supplies
metals and minerals (except petroleum and scrap), excl. coal
anthracite and fuel; wall paper; fuel oil; plumbing and heat
ing equipment and supplies; books and periodicals; advertis
ing goods; boats.

Total sales 19,870,525
Total inventories 1,764,391
Inventory-sales ratio 8.889,

IT Retail Trade 2
A Perishable

Lines of trade included: The lines of trade given under fin
ished retail perishable and also the following: feed stores (flour
feed, grain, fertilizer); fertilizer dealers; farmers’ supply stores
seed stores, bulbs, and nursery stock; cooperages (barrels, boxes
crates, casks); coal and feed stores; grain elevators (sales at re
tail); office and school supply dealers; farm implement dealer:
with hay, grain and feed; dealers in accounting and legal form:
and blank books; printers and lithographers.

Total sales 20,588,725 8
Total inventories 2,008,548
Inventory-sales ratio 9.76%

B Semidurable
Lines of trade included: Same as finished retail semidurable
(see Note B to Table V-5).

Total sales 11,032,816 3
Total inventories 2,374,420
Inventory-sales ratio 21,529

C Durable
Lines of trade included: Summation of finished consumers’ du
rable and finished producers’ durable (see Note B to Table
V-5). '

Total sales 11,325,623 8
Total inventories 2,031,391
Inventory-sales ratio 17.949

2 Data from Table 1A, U. S. Summary of Retail Distribution.

8 The retail sales figures here given were not used in Table VII-5 tc
represent the first approximation of sales in 1929, In their place were
substituted figures taken from the estimates for finished commoditie:
in Part V. It was assumed that no unfinished semidurable commedi
ties were sold at retail. Thus the entire set ofkinventory calculations ir
Part V could be used directly. For durable .the sales of producers’ du
rable and consumers’ durable commodities as estimated in Part V
were combined. This procedure omitted unfinished durable, whicl
classification was assumed to consist entirely of construction mate
rials. Since retail inventory estimates for construction materials had
been made in Part VI, they had only to be added to the durable in
ventories as already estimated in order to arrive at a figure represent
ing inventories of all durable commoditiés.

Only in the perishable group was there a significant amount of re
tail sales of unfinished commodities (fertilizer, etc.). In this groug
the total volume of retail sales in 1929 was estimated by applying tc
the total summated from the Census (see above) a raising ratio ob
tained from the relationship between sales of finished perishable com
modities as derived fromn the Census and our estimate for 1929 given

- in Part V,
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CHANGES IN INVENTORIES

Note E to Table VII-5

DERIVATION OF INVENTORY-SALES RATIOS FOR YEARS OTHER THAN 1929

For a description of the technique involved in the construction of these indexes see Note C to Table V-5.

COMMODITY GROUP

I Wholesale Trade
A Perishable

B Semidurable

C Durable

11 Retail Trade
A Perishable

B Semidurable
C Durable

1919-1923

The index of ratios derived from
Statistics of Income data was ad-
justed by means of -the average
difference from 1924-26 between
it and the index derived from
the Epstein data.

PERIODS

1924-1928

The index of ratios derived from
the Epstein data was used. The
sample included coal, fuel and
wood, drugs, groceries, paper,
stationery, bookstores, etc., and
miscellaneous wholesale trading
corporations.

1930-1933

The index of ratios derived fromn
Statistics of Income data was
used after being adjusted to con-
form with the ratio obtained
from the 1933 Census.

The same index as derived for wholesale trade, semidurable finished commodities was used.

The same index as derived for wholesale trade, consumers’ and producers’ durable finished commodi-

ties was used.

The same index as derived for retail trade, perishable finished commodities was used.

No indexes were needed since the estimates of finished inventories were used as calculated in Table
V-5; see also footnote 3 to Note D to Table VII-5.
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Table VII—6

BUSINESS INVENTORIES, CURRENT VALUATION, 1918-1933

The measures in this table summarize the estimates in Tables VII—I
through VII—5. A discussion of the table will be found in the Preface to
Part VII, Section 4.
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Table VII—7

INDEXES USED TO ADJUST BUSINESS INVENTORIES FOR
CHANGES IN CURRENT VALUATION, 1918-1933

On the assumption that inventories recorded in the available data are valued
at cost or market, whichever lower, the price indexes needed for conyerting
inventories to a constant price basis must refer to prices at several dates or
periods within each year. For this reason, price indexes for several dates
or periods are presented for each inventory group distinguished in this
table.

Note A following this table describes the composition of the price in-
dexes. Further comments on the table will be found in the Preface to Part
VII, Section 4. '
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PART VII

Note A to Table VII—7

COMPOSITION OF THE INDEXES USED TO ADJUST INVENTORIES FOR CHANGES IN CURRENT VALUATION

For a description of the technique used in assembling these indexes see Note A to Table V—7, and Note A to Table 1I—6.

INVENTORY GROUP
A Perishable

1 Farmers’ stocks

a Crops (wheat, corn and oats)

b Livestock

2 Mining stocks
a Coal

b Oil and gas

3 Manufacturers’ stocks
a Food products, beverages and tobacco

b Paper, pulp and products, and printing and publishing

¢ Chemicals and allied subslanpes

4 Distributive stocks

B Semidurable
1 Manufacturers’ stocks
a Textiles and textile products
b Leather and leather products
¢ Rubber and related products

2 Distributive stocks

C Durable
1 Mining stocks
a Metal mining

b Non-metal mining

2 Manufacturers’ stocks
a Lumber and wood products

b Stone, clay and glass products

SOURCE OF PRICE INDEX

No price indexes were needed since it was possible to get
quantities or numbers on farms, January 1, and prices per
head as of same date from Yearbook of Agriculture; se
Table VII—4 for actual computations.

Bureau of Labor Statistics wholesale price indexes for an-
thracite and bituminous coal.

Bureau of Labor Statistics wholesale price index for petroleum
products.

Bureau of Labor Statistics wholesale price indexes: for 1918-25
indexes for grains and foods; for 1926 to date indexes for
grains, foods, tobacco leaf, Ky., and tobacco products.

Bureau of Labor Statistics wholesale price index for paper
and pulp. ’

‘Bureau of Labor Statistics wholesale price indexes: for 1918-25

indexes for petroleum products, paint materials, chemicals
and drugs; for 1926 to date for petroleum products, chemicals
and drugs, paint and paint materials.

Combination of the Bureau of Labor Statistics wholesale
price indexes derived for A—3a, b and c above.

Bureau of Labor Statistics wholesale price indexes: for 1918-25
indexes for textiles, cotton, Galveston (weighted by all cotton)
and wool, Australian (weighted by all wool); for 1926 to date,
indexes for textiles, cotton and wool.

Bureau of Labor Statistics wholesale price index for hides and
leather products.

Bureau of Labor Statistics wholesale price indexes for rubber,
crude, and automobile tires.

Combination of the Bureau of Labor Statistics wholesale price
indexes as derived for B—la, b and c. Retail indexes shown
in Note A to Table V—7.

Bureau of Labor Statistics’ wholesale price indexes for iron
and steel and non-ferrous metals.

Bureau of Labor Statistics wholesale price indexes: for 1918-3(
indexes for cement and other building materials weighted
equally; for 1931 to date indexes for cement and other build
ing materials weighted by Bureau of Labor Statistics weights
The derived figures for 1931 to date were spliced to the
earlier series on the basis of comparisons in 1930.

Bureau of Labor Statistics wholesale price indexes for lumber
and furniture,

Bureau of Labor Statistics wholesale price indexes: for 1918-2f
indexes for cement and other building materials weighted
brick and tile, cement, glass, plate and window, gravel, sand
and crushed stone.
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CHANGES IN INVENTORIES

INVENTORY GROUP

¢ Metal products and processes
d Miscellaneous manufacturing

} Distributive stocks
} Construction stocks

i Transportation and other public utilities
scellaneous

| Servicing

! Finance

} Nature of business not given

SOURCE OF PRICE INDEX

Bureau of Labor Statistics wholesalé price index for metals
and metal products.

Arithmetic average of the indexes derived for the lumber
and wood prochucts, and metal products and processes groups.

A combination of the indexes derived for A—2a, C—2a, b and
¢ and C—3. Retail indexes shown in Note A to Table V—7
and in Note C to Table VI—I.

The derivation of the figures for stocks of construction ma-
terials in the hands of contractors, etc., and the price index
used will be found in Table VI—4.

Bureau of Labor Statistics wholesale. price indexes for metals
and metal products and building materials.

Bureaw of Labor Statistics wholesale price indexes for house
furnishings.

Bureau of Labor Statistics wholesale price indexes: for 1918-
25 index for furniture; for 1926 to date indexes for office
furniture.

Bureau of Labor Statistics wholesale price index for all com-
modities.
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Table VII—8

VALUE OF BUSINESS INVENTORIES, 1929 PRICES, 1918-1933

Three different measures of the value of inventories in 1929 prices are pre-
sented in this table, resulting from the varying assumptions concerning the
basis on which inventories currently reported are evaluated. The table is
discussed in the Preface to Part VII, Section 4.

Table VII—9

NET CHANGES IN BUSINESS INVENTORIES, 1929 PRICES,
1919-1933

These changes are the differences between inventories at successive year-
ends, obtained by direct subtraction (Table VII—S8).

For discussion of this table see the Prefacc_: to Part VII, Section 5.

Table VII—10

NET CHANGES IN BUSINESS INVENTORIES, CURRENT
PRICES, 1919-1933

A more exact title for this table would be: value in current prices of the
net change in inventories, measured in 1929 prices. Most of the estimates
"are obtained by applying to the net changes in inventories in 1929 (Table
VII—9) the annual average price indexes for the various commodity groups
(Table VII—7). Changes in farm stocks, however, are taken directly from
Table VII—4. :
Comments on this table will be found in the Preface to Part VII, Section

5.
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Table VII—I1

CHANGES IN STOCKS OF MONETARY METALS, CURRENT
AND 1929 PRICES, 1919-1933

This table shows the changes in the stocks of gold and silver not included
under business inventories. The derivation of the estimates is described in
Note A following the table. For comments see Preface to Part VII, Section 6.
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