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PART II

Estimates of the Value of Output

N PART II the sources and derivation of the estimates of the value of

output are described in such a way that each step in the estimating
procedure and the reliability of the final estimates can be appraised. Sec-
tion A discusses the Census of Manufactures and the problem of setting
up detailed and comparable series for the different census years. It con-
‘cludes with two comparisons: the detailed estimates for 1919 with those
of Kuznets, and the grand total of finished commodities and construction
materials for 1899 with the census estimate of the net value of manu-
factured products. Section B reviews the intercensal estimates for manu-
factured commodities in terms of the interpolating series and the criteria
of selection and evaluation; Section C the estimates of nonmanufactured
commodities. Section D describes the estimates for the years since 1919.

A CENSUS OF MANUFACTURES

The primary source of information on the production of manufactured
commodities in the United States is the Census of Manufactares, taken
decennially 1869-99 and quinquennially 1899-1919.* The successive

1 Census volumes consulted include:

Ninth Censas, 1870 Statistics of the Wealth and Industry of the United States; Com-
pendium of the Ninth Census

Tenth Census, 1880. 11, Manufactures of the United States; VIII, The Newspaper and
Periodical Press; Alaska; Seal Islands; Shipbuilding; X, Petroleum, Coke, and Building
Stones; XXII, Power and Machinery Employed in Manufactures, and the Ice Industry of
the United States

Eleventh Census, 1890: Manufacturing Industries, Part I, Totals for State and Indus-
tries; Part III, Selected Industries

Twelfth Census, 1900 : VII, Manufactures, Pare 1, United States by Industries; IX and X,
Manufactures, Parts III and IV, Special Reports on Selected Industries

Census of Manufactures, 1905 Part 1, United States by Industries; Parts III and IV, Se-
lected Industries

Thirteenth Census, 1910 VIII, Manufactures, General Report and Analysis; X, Manu-
factures, Reports for Principal Industries

Census of Manufactures, 1914 : 11, Reports for Selected Industries and Detail Statistics for
Industries, by States; Abstract of the Census of Manufgctures, 1914

Fourteenth Census, 1920 : VIII, Manufactures, General Report and Analytical Tables; X,
. Manufactures, Reports for Selected Industries; Abstract of the Census of Manufactures,
1919
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censuses are fairly comparable in scope, coverage, and detail, and when
not, pose no insuperable difficulties. Several hundred industries are re-
ported separately in each census; and their products are consistently
valued at selling prices, f.o.b. factory. All nongovernment manufactur-
ing establishments with a value of product of $500 or more a year are
included.?

A few imperfections in comparability are: First, some slight errors may
be present in the data for 1909 as the census schedules were not edited,
and those for the other census years were.® Second, the extent of manu-
facturers’ cooperation in filing returns varied, particularly in the censuses
prior to 1899. For example, the canvass for 1889 was closed before re-
ports from all establishments had been obtained. However, for the most
part, the missing returns were unimportant, and their omission affected
the industry totals only slightly.*

Third, in 1899 and prior years the products of hand trades and cus-
tom establishments were included together with those of manufacturing
establishments. But the 1904 census listed values for 1899 excluding such
establishments; and it was possible to make similar adjustments for the
earlier years on the basis of individual industry comparisons. The adjust-
ments amounted to less than 3 percent of the total value of finished com-
modities. Though the corrections for 1889, 1879, and 1869 are almost
certainly too small, based as they are on 1899 relationships, comparability
is probably not affected appreciably.

Finally, the scope of the 1869 census was somewhat more restricted
than those for later years and several smaller industries were not covered.®
Moreover, it did not use special schedules or employ ‘expert special
agents’, and the later censuses did. This lack of specialized approach sug-
gests that the data for 1869 were less carefully compiled and are probably
less comprehensive in coverage. Although it cannot be measured pre-
cisely, the undercoverage may have been as much as 5 percent. It may be

2 The approximate importance of establishments with a value of product of less than $500
is suggested by the $30 million aggregate reported in 1899 for all such establishments, in-
cluding some engaged in hand trades (Census Reports, VII, Twelfth Census of U. S.
Manufactures, Part I, p. xlviii). Qur estimate for all finished commodities and construc-
tion raterials in 1899 is $6,372 million. Thus even the assumption that the entire $30
million belonged to these categories would imply an understatement of less than .5 percent.
8 See Thirteenth Census, by H. Parker Willis (Journal of Political Economy, XXI, 7,
pp. 577-92).

4 Abstract of the Eleventh Census: 1890, 2d ed., p. 140.

5 These can be identified by examining the detailed commodity data in Table II 1 and not-
ing the entries of ‘not reported’. There were few major omissions.
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offset in part by our undercorrection for the removal of hand trades and
custom establishments in 1869.

1 Census Commodity Data

We turn now to the commodity values derived from the census industry
reports. Every effort was expended to make the values for each of the sev-
eral thousand commodities in Table II 1 comparable from census year to
census year. To achieve this, two types of adjustment often had to be
applied.

The first involved the translation of industry output into commodity
output. Industry output includes // products manufactured by plants as-
signed to an industry, whether or not these products ordinarily belong to
the industry; whereas commodity output includes products produced by
and belonging ordinarily to an industry as well as similar products manu-
factured by plants classified under other industries. The total value of
_products for the shoe industry, for example, would include such com-
modities as handbags and leather novelties produced in the industry, but
would exclude shoes made in industries other than the shoe industry. The
commodity total for shoes would include all shoes, no matter in which
industry they were produced. Thus to pass from an industry to a com-
modity basis required a correction for products not normally belonging to
an industry—'other’ products; or for products similar to those manufac-
tured in the industry but produced as incidental products in other indus-
tries—'secondary’ products; or for both ‘other’ and ‘secondary’ products.

For most years and most products, commodity values could be obtained
directly. When a particular census reported data on an industry basis
alone, percentage adjustments were made on the basis of the closest cen-
sus year for which ‘other’ or ‘secondary’ products were reported sepa-
rately.

Since most of the adjustments were small, they are not itemized. How-
ever, for some industries they had to be based on data outside the period
1869-1919, i.e., for census years after 1919. Note A to Table II 1 shows
the percentage effects of this procedure on the commodity group estimates
for 1919. Only 8 of the 37 minor group totals were changed by as much
as 3 percent. The major group totals—consumer perishable, semidurable,
and durable, producer durable, and construction materials—were changed
only 0.5, 1.2, 1.7, 1.0, and 1.8 percent respectively.

As an over-all check on the adequacy of the adjustments for ‘other’ and
‘secondary’ products, the grand commodity totals for each census year
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(Table II 1) are compared with appropriate grand industry totals.® In
view of the roughness of the adjustments for ‘other’ and ‘secondary’
products, the agreement is amazingly close. The largest dollar difference,
$102 million in 1919, is less than .2 percent. The largest percentage dif-
ference, in 1869, is only 1 percent.

The second type of adjustment was occasioned by the failure of the
census, particularly in the earlier years, to report commodity values in the
same detail each year. Many commodities combined in ‘some census re-
ports we assigned to various commodity groups; and to establish com-
parability with the details for later years, such combinations had to be
split. Usually the percentage apportionments for the closest census year
for which the more detailed values were shown separately were applied
to the combinations; occasionally more intricate computations had to be
made.

Note B to Table II 1 lists the various combinations together with the
corresponding percentage apportionments and the commodity groups to
which each commodity was assigned. Unless otherwise specified, the per-
centages are based on data for the census year succeeding the final year
noted in the column ‘Census years in which estimated’. From the Note, in
conjunction with Table II 1, the importance within each commodity group
of the commodity values so estimated can be appraised. For example, for
Group 8, shoes and other footwear, of the $541 million total for 1914,
$51 million was estimated by apportioning various commodity combi-
nations.

: 2 Mixed Commodities
With the detailed census data set up in comparable array, commodities
could be assigned to appropriate groups.” Most could be assigned di-
rectly; but of many the uses were so diverse as to require further division
before the group assignments could be made. A large number of food and

6 The derivation of the comparable industry totals is shown in Table II 3. Besides itemiz-
ing the adjustments made in the census figures to establish comparability, this table dis-

tributes the Census industry data by major industrial groups.
1869 1879 1889 - 1899 1904 1909 1914 1919
(millions of dollars)
Grand commodity
total 3,845 5,091 8,059 11,391 14,793 20,633 24,268 62,520
Comparable grand :
industry total 3,882 5,096 8,108 11,407 14,794 20,672 24,246 62,418

7 Qur system of classification and the component commodity groups are described in
Part I, Sec. A. The 37 groups are designated in Tables I 1 and II 1, and in all other tables
presenting details by minor commodity groups.
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textile products, for example, are in part further fabricated and in part
destined for sale to consumers without additiona] fabrication. The alloca-
tions of these mixed commodities are shown in detail in Table II 2. Notes
A, B, and C describe the techniques employed and make clear their limita-
tions. Because of these inherent limitations Table IT 1 was constructed so
as to show separately the values for mixed commodities assigned to each
group and their relative importance in each census year. '
The accompanying tabulation gives the percentages that the commodi-
ties classified as mixed, and consequently specifically allocated, consti-
tuted of the major group totals in 1879, 1904, and 1919. From it or from

- 1879 1904. 1919
Consumier perishable 45.2 33.2 32.7
Consumer semidurable 30.8 18.4 25.6
Consumer durable 18.1 15.1 13.3
Producer durable 30.4 . 32.8 6.2
Construction materials 19.0 10.8 12.2

the percentages in Table II 1 for each minor group the importance of even
a fairly sizable error in allocation can be gauged.® Thus for the major
groups in the tabulation an assumed net error of 20 percent, very much
larger than is likely, would change the perishable group by about 6 per-
cent in 1904 and 1919, and 9 percent in 1879; and the other groups some-
what less.

3 Comparisons with Other Estimates
In this Section we compare our estimates with two other sets of data. The
first comparison, with Kuznets’ original estimates for 1919, can be pur-
sued in as much detail as desired; the second, with the census estimate of
‘net value of product for 1899’, can be made only for the over-all total of
finished commodities and construction materials for that year.

a  Kuznets estimates for 1919

At first glance, comparison with Kuznets’ original estimates would seem
to be somewhat spurious since the two sets were based on similar pro-
cedures and compiled essentially by the same investigators. However, five
years elapsed between the two compilations, and no figures in our set—
except for a few percentages applied to commodity combinations and
mixed commodities—were taken directly from Commodity Flow and

8 However, the high percentages for some of the minor groups do not necessarily imply a
likelihood ofsubstantial error. To gauge the error, Notes A, B, and C to Table II 2 must
be consulted.’ -
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Capital Formation, Volume One. All transcriptions and the attendant de-
cisions were made as independently as possible under the circumstances.

Differences between Kuznets' figures and ours may stem from'a va-
riety of causes. First, the degree of census detail was usually less (though
occasionally the reverse was true) in 1919 and in earlier years than since.
In Kuznets’ volume 1929 was the base year. Consequently the data for
1929, or even for a later year if more detail was provided, were used to
derive approximations for the years prior to 1929. Kuznets’ 1919 com-
modity estimates were accordingly based in part on the greater detail avail-
able for later years.

In our study 1919 is both the base and the end year. Since the esti-
mates extend back to 1869 it was thought preferable to make 1919 as
comparable as possible with earlier years rather than to try to make 1919
alone more accurate. This decision precluded, except in the few instances
described above, the use of data available solely for years more recent
than 1919. However, careful comparisons show that neither the accuracy
of our classification nor the adequacy of our estimates was appreciably re-
duced by the decision.®

A second source, quantitatively more important, of differences between
the two sets of estimates is changes in the apportionment of mixed com-
modities. For the most part these reflect improvements made possible by
additional information, such as the materials consumed data reported in
the censuses for 1914 and 1919, or from reconsideration of the classifica-
tion of the commodities in question. In small part they are due to our
classification as completely finished of some mixed commodities that Kuz-
nets allocated 90 percent or more to finished by applying approximate
percentages derived from the Distribution of Sales of Manufacturing
Plants in 1929.

Third, either for one or both reasons mentioned in the preceding para-
graphs or because the new classification seemed more appropriate, we put
some commodities in different groups from those to which Kuznets as-
signed them.

Finally, differences may arise because we include all manufacturing es-
tablishments with a gross value of product of more than $500. Kuznets

) excluded establishments with a.value of product between $500 and

9 For checking purposes a commodity by commodity comparison with Kuznets’ estimates
was made. Lack of space prevents the inclusion of the long note prepared as a result of
this comparison. All statements made here concerning the relations between Kuznets’
estimates and ours are based on this note.
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$5,000 in 13 industries (see Commodity Flow and Capital Formation,
Volume One, p. 17). As he says, however, the total deduction for the
13 industries amounted to less than $60 million, an exceedingly minor
correction.

Although properly to appraise the quantitative differences between our
estimates and Kuznets’ requires comparison of specific commodities, ap-
proximate judgments as to relative reliability can be made by comparing
minor groups. The following tabulation, which gives gross and net dif-
ferences as well as brief explanations for them, provides a basis for such
judgments. The gross difference is the absolute sum of all changes without
regard to sign; the net difference is the actual difference between our group
total and the comparable group total of Kuznets.*® :

VALUE OF GROSS NET
TOTAL OUT- DIFFER- DIFFER-
MINOR GROUP* PUT 1919 ENCE ENCE EXPLANATION

(millions of dollars)
la Food & kindred prod- 10,841 530 —220  Chiefly better classification &

ucts (1) allocation. Only some $30 mil-
lion added to our total owing
to less precise allocation.

2 Cigars, cigarettes, & 1,024 15 +9  Inclusion of establishments
tobacco (2 & part of 8) : with products of $500-5,000

value, & better classification.

3 Drug, toilet, & house- 691 150 —83  Net decrease of some $70 mil-
hold preparations (3 & lion due to improvements; thus
part of 8) the changes stemming from

less precise classification al-
most canceled,

4 Magazines, newspapers, 480 175 —160  Chiefly better classification &
stationery & supplies & allocation.
misc. paper products (4 '

& part of 6b)

5a Fuel & lighting prod- 632 165 -100 Chiefly improvements., Only
ucts, mfd. (5a) about $10 million added to our

total owing to less precise al-
location.

10 In the basic commodity comparisons upon which the table is based, identity was as-
sumed whenever a specific commodity, commodities, or aggregates of two or more com-
modities in the same minor group differed by less than 3 percent. Exceptions were made
only when the absolute difference exceeded $5 million. Consequently the net differences
in the table may not agree exactly with those obtained by a direct comparison of the group
totals in Table Il 1 with those in Tables I-4 and 5 of Commodity Flow and Capital
Formation, Volume One. ’
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10

11

12

13a

13b

i4a
14b

MINOR GROUP™

Caskets & coffins (6a)

Dry goods & notions
(7 & part of 8)

Clothing & personal
furnishings (9, 10, &
part of 8)

N

Shoes & other foot-
wear (11)

Housefurnishings
(semidurable) (12
& part of 8)

Toys, games, & sport-

ing goods (13 & part
of 6éb)

Tires & tubes (14)

Household furniture

(15)

Heating & cooking ap-
paratus & household
appliances, except
electrical (16, parts
of 17 & 20)

Electrical household
appliances & supplies
(part of 20)

Floor coverings (18)
Misc. housefurnish-
ings (durable) (18)

VALUE OF GROSS
TOTAL OUT- DIFFER-
puT 1919 ENCE

64

986 570
3,866 145
1,259 4
213 210
161 225
546 44
498 29
351 95
370 180

NET

DIFFER-

ENCE

—64

~100

-155

=185

~44

+25

+45

PART II

EXPLANATION
Now classified as unfinished
since they constitute a part of
the value of undertakers’ serv-
ices.

Less precise estimates made
our total about $200 million
higher; remaining shifts of
$370 million due to improve-
ments.

Improvements & added crudi-
ties about equal; &, as indi-
cated by the small net differ-
ence, practically canceled.

A commodity omitted before
1919 because of difficulty of
estimate.

Decrease of about $60 million
due to added crudities of esti-
mate; other changes due to
improvements.

Net difference due to better
classification; added crudities
of about $40 million canceled.

Lack of data on 1 commodity,
$11 million; remaining $33
million due to better classifica-
tion.

Chiefly bertter
classification.

allocation &

Improvements & added crudi-
ties about equal. Of the net
difference, about $10 million
due to poorer & about $15 mil-
lion to better estimates.

Except for $38 million de-
crease due to less precise
classification, all changes due
to improvements.
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VALUE OF GROSS NET
TOTAL QUT- DIFFER- DIFFER-
MINOR GROUP™ PUT 1919 ENCE ENCE
15 China & household 236 125 +60

utensils (19)

16 Musical instruments 256 2 -2
(22)
17 Jewelry, silverware, 305 5 +1

clocks & watches (23)
18 Printing & publishing: 133

books (24)

19 Luggage (25) 65

20a Motor vehicles (26) 1,364

20b Motor vehicle acces- 211 -70 ~70
sories (27)

20c Carriages & wagons 27 27 +27
(6 & 34a)

21 Motorcycles & bicycles 29 -11 -11
(28)

22 Pleasure craft (29) 5 -9 -9

23 Ophthalmic products 45 -14 -14

& artificial limbs (30)

24 Monuments & tomb- 73 31 © 130
stones (31) .

25 Industrial machinery & 1,918 510 +250
equipment (32 & 34b)

26 Electrical equipment, 457 150 +10
industrial & commer-

cial (33)
27 Farm equipment (34a) 395 335 -270

87

EXPLANATION
Improvements & added crudi-
ties about equal. Of the net
difference, about $50 million
due to poorer and about $10
million to better estimates.

Better classification.

Chiefly better allocation &
classification.

Identical.

Identical.
Identical.

Better estimate.

New group; better classifica-
tion.

Chiefly better classification.

Less complete estimate due to
omission of pleasure craft of
more than 5 gross tons.

Probably better classification.
Better estimate.

Chiefly less precise classifica-
tion. Increase of $85 million &
decrease of $125 million due
to better classification. Increase
of about $290 million due to
poorer.

Chiefly better allocation &
classification.

Increase of $17 million & de-
crease of $116 million due to
improvements. Increase of $15
million & decrease of $187
million due to added crudities.
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28

29

30

31

MINOR GROUP*
Office & store machin-
ery & equipment (35)

Office & store furni-
ture & fixtures (36)

Locomotives & rr. cars

(37)
Ships & boats (38)

32a Business vehicles,

motor (39)

32b Wagons (part of 34)

33
34

35

36

Aircrafe (40)

Professional & scien-
tific equipment (41)

Carpenters’ & mechan-
ics’ tools (42)

Misc. subsidiary dura-
ble equipment (43, 44)

Construction materials

VALUE OF
TOTAL OUT-
~puUT 1919

153

91

550

1,390

380

43

80

208

360

3,366

GROSS
DIFFER-
ENCE

70

26

52

387

43

39

118

400

960

RET

DIFFER-

ENCE
~70

-12

+387

+65

65

—340

PART II

EXPLANATION
Chiefly better allocation &
classification.

Decrease of $6 million due to
improvements. Increase of $7
million & decrease of $13 mil-
lion due to crudities.

Parts excluded from present
toral.

Our total includes all work
done; original total included
work done on completed ves-
sels only.

Identical.

New group.

Parts excluded from our total.

Increase of $2 million & de-
crease of $20 million due to
improvements. Increase of $16
million & decrease of $1 mil-
lion due to added crudities.

Chiefly better classification.

Increase of about $206 million
& decrease of $126 million due
to improvements. Increase of
$27 million & decrease of $42

-million due to added crudities.

Increase of $200 million & de-
crease of $555 million due
to improvements. Increase of
$110 million & decrease of
$95 million due to added
crudities.

* The number in parentheses is Kuznets' group number corresponding to our grouping.

Several conclusions can be drawn from the tabulation. First, the gross

differences are fairly large. Moreover, they usually reflect not a single
large change but an aggregate of small ones. Second, the fact that for many
groups the net differences are considerably less than the gross indicates a

)
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tendency for the various changes to cancel one another and accounts for
the similarity between our totals and Kuznets', especially when major
commodity group totals are compared. For consumer perishables the ne?
difference is $618 million, or 4.5 percent of our total; for consumer semi-
durables, $490 million, or 7.0 percent; for consumer durables, $53 mil-
lion, or 1.3 percent; and for producer durables, $409 million, or 6.8
percent. .
Finally, the tabulation reveals that changes due to improvements in the
technique of measurement and in classification far exceed those due to less
accurate allocation. With few exceptions, our group totals are at least as
reliable as, and in many instances probably preferable to the original esti-
mates. This does not mean, however, that they are devoid of crudities due
to methods of estimating. Before the reliability of any group can be
judged, the commodities included as well as the derivation of the spe-
. cific commodity estimates must be examined carefully.

b Census net value of manufactured products, 1899
Although only our total of finished commodities and construction mate-
rials can be compared with the census net value of products, the compari-
son is in one respect more of a check than that with Kuznets’ data: it is
with an estimate made by a completely different approach.™

By the census definition the zes value of manufactured products in-
cludes the value of all raw materials consumed in manufacturing and the
entire value added to them by manufacturing. The sum of these two
values is roughly equal to the difference between the gross value of prod-
ucts and the value of all partly manufactured materials consumed in the
manufacturing process.*? To get the required data, the census schedules for
1899 called for a classification of the two types of materials consumed:
raw and partly manufactured. Raw was defined to include products of
mines, forests, farms, and fisheries; partly manufactured, to include all
manufactured or semimanufactured products used as materials by manu-
facturing establishments.

The tabulation of returns from the schedules made possible a first ap-
proximation of net value: $8,371 million. The census added $98 million
to this approximation to allow for imported partly manufactured mate-

11 For a similar comparison between Kuznets' estimates and the net values of manufactures
for the census years 1919-33 see Commodity Flow and Capital Formation, Vol. One, pp.
19-26.

12 Minor adjustments for mark-ups and for changes in inventories are needed to assure
exact equality.
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rials. Since these materials were not reported as products by any domes-
tic establishment, this addition did not constitute dupllcatlon

The difference between the final census estimate, $8,469 million, and
our estimate, $6,372 million, of the value of finished commodities and
construction materials (Table II 1) seems, at first glance, unduly large
and indicative of errors in one estimate or both. But the two estimates are
not really comparable. Our estimate excludes the value of repairs and
servicing done in manufacturing establishments, and also several indus-
tries, the most important of which is manufactured gas. Moreover, the
census estimate is based on the 1899 census data as originally reported:
i.e,, including custom establishments, mechanical and hand trades, some
agricultural industries, and some construction industries; ours is based
upon census data that exclude all these items. To make the two estimates
comparable we have either to subtract items from the census or add to
ours. The limitations of- the data available for the adjustments necessi-
tated a combination of the two methods. . '

Reconciliation of NBER Estimate of the Value of Output of
Finished Commodities and Construction Materials
w;th Census Estimate of Nez Value of Manufactured Products for 1899
(millions of dollats)

CENSUS

NBER ' GROSS MATERIALS
Vﬂ.lue of Output Of ' o;ALUB PURCHASED N(I;‘.T VALUE
" . MFD. IN PARTLY F MFD.
finished commodi- ‘ PRODUCTS MFD. FORM PRODUCTS
ties & construction Original census
materials 6,372 totals* 13,004 4,634 8,371
Add:
Repairs & servicing Subtract:
done in mfg. estab- Mechanical & hand
lishments 260 trades 1,184 463 721
Agric. industries (cot-
ton compressing, cotton
ginning, & tobacco
stemming ) 36 3 . 33
Industries omitted in
NBER estimates (gas,
Custom establish- illuminating industry,
ments 304 & ordnance) ) 78 12 66
Construction indus- Add:
tries (roofing, street Imports of partly ‘mfd.
constr. work) 59 products* 98
Adj. totals 6,995 11,706 . 4,156 7,649

* Twelfth Census, VII, Manufactures, Part I, pp. axxvii, cxli.
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The shortcomings of the reconciliation arise from crudities of certain
figures in the table itself and from the impossibility of allowing quanti-
tatively for other known incomparabilities. The deficiencies under the first
head are minor. Additions to the NBER estimates are slightly too large
because the value of roofing and street construction includes some con-
struction materials already in the construction materials total. Moreover,
the construction materials estimate itself contains some internal duplica-
tion. The adjustments to the basic census figures are inadequate because
values for two very small agricultural industries, cotton cleaning and re-
handling and hay and straw baling, were not subtracted, and because the
addition to take care of imports should have been smaller by the amount
of imports entering into all the classifications that were subtracted from
the original census estimate. A

- Large differences arise from the incomparabilities that still remain.
First, and most important, the census net value of products excludes only
partly manufactured materials used in the manufacturing process; our
value of output figure excludes also all unfinished products consumed in
all other industries except construction, i.e., mining, trade, finance, etc.
For this reason alone, we should expect the census net. value estimate to
be considerably higher than our value of output figure.

Second, the census stresses certain imperfections in its technique, par-
ticularly with respect to differentiating between raw and. partly manufac-
tured materials.® Its policy of classification yielded a conservative esti-
mate of net value. This conservative bias is accentuated because the cost
of partly manufactured materials to manufacturers is higher than their
production values by the amount of transportation and other distributive
charges. Consequently, the value of partly manufactured materials that the
census deducted from the gross value of products was too large and the
resulting net value too small.

Finally, the census estimate of net value includes the value of ex-
ported partly manufactured materials; our estimate of finished commodi-
ties and construction materials excludes them.

When all these factors are taken into consideration, it is apparent that
the two sets of estimates roughly corroborate each other. Despite possible
offsets arising from its conservative approach, the census net value ought
to be several hundred million dollars higher than our value of output

18 Twelfth Census, VII, Manufactures, Part I, p. cxli. Of course, there are similar diffi-
culties involved in our classification of products. These are elaborated in Sec. 2 above.



92 PART II

total because of differences in definition. The actual difference, approxi-
mately $650 million, less than 10 percent, seems entirely reasonable.

B INTERCENSAL ESTIMATES

To make annual estimates that are as reliable as census year figures is of
course impossible. But by the careful selection and combination of annual
series, fairly reliable interpolators for most minor groups can be pro-
vided. Because the basic sources and materials, as well as their inherent
limitations vary widely, the derivation of these interpolators is described
in considerable detail.

1 The Data
Sources of annual data for the years prior to 1919 can be divided into two
main classes: state materials and a heterogeneous classification including .
a wide variety of miscellaneous series. The relative homogeneity of the
state materials, together with their direct relation to the state figures col-
lected in the federal censuses, make it desirable to discuss them as a unit.

a  State materials

To uncover the state data, annual reports of all states manufaduring 1 per-
cent or more of the national total value of product in 1914 were examined.
The reports for 23 states manufacturing 89.1 percent of the nation’s out-
put were supplemented by a finding list published in Synopsis of Federal
and State Statistical Laws and Reports, by W. A. Countryman (19th
Convention of Commissioners of State Labor Bureaus, Washington,
D. C, April 28, 1903). Table 1 of this paper, a digest of laws and re-
ports on manufactures, lists 31 states, 26 of which are said to have pub-
lished figures on value of product. Since 7 of these were not among the 23
largest manufacturing states, the number of states included in our investi-
gation was raised to 30 and the percentage coverage to 93.7.

Some of the states whose publications were examined did not collect
data on value of product. Of the 10 largest states no annual figures were
found for New York and California, while for Illinois, Michigan, Indi-
ana, and Wisconsin, figures were given for a few scattered years alone,
for too few industries, or were too scant in coverage to be of use. Nine of
the remaining 13 states manufacturing 1 percent or more of the total
value of product likewise provided few or no usable data. Moreover, sev-
eral of the states tabulated by Countryman did little more than republish
federal census data and over a dozen failed to provide sufficient continu-
ous data.



ESTIMATES OF THE VALUE OF OUTPUT 93

Consequently, of the original 30 states—New York, Pennsylvania,
Illinois, Ohio, Massachusetts, New Jersey, Michigan, Indiana, California,
Wisconsin, Missouri, Connecticut, Minnesota, Maryland, Texas, Kansas,
Towa, North Carolina, Rhode Island, Virginia, Louisiana, Georgia, Wash-
ington, Nebraska, Tennessee, Maine, West Virginia, New Hampshire,
Montana, and North Dakota—only 8 apparently collected annual statis-
tics on manufactures for a period long enough to interpolate for at least
one quinquennium. Table II 4 is designed to show not only the relative
importance of these 8 states in total manufacturing but also the extent to
which the figure for each state differs from that reported for the state by
the federal census. Note A describes the nature and contents of the reports
issued by each state.

The importance in total manufacturing is indicated roughly by the rank
of the states in the federal census for 1914 and more precisely by the per-
centages in the last line of the table, ranging from 7 in 1889 to 26 in 1909.
The fluctuations from 1909 to 1914 to 1919 are due to the absence of data
for Pennsylvania in 1914, and for Ohio and New Jersey in 1919. The de-
clines evidenced from 1909 to 1904 to 1899, although due partly to the
changing composition of the sample, are due chiefly to less complete state
censuses in the earlier years.

The variations in the coverage of the state data from census year to cen-
sus year stand out conspicuously: that for Pennsylvania ranges from 13
to 100 percent, for Ohio from 42 to 77, and for Virginia from 21 to 100.*¢
These variations can result from a change in the extensiveness of cover-
age, more or fewer industries being reported, or from a change in the in-
tensiveness of coverage, more or fewer establishments within identical in-
dustries being reported. The accompanying tabulation is an attempt to
separate the effects of these two causes of variation. Changes in extensive-
ness are eliminated, the percentages for each year referring solely to in-
dustries covered by both state and federal authorities. Since the per-
centages in this tabulation are much more stable than those in Table II 4,
the state reports are apparently reasonably consistent with respect to in-
tensity of coverage. Consequently, much of the variation in the percentages
in Table II 4 arises from coverage of fewer industries by the states in the
early years.

14 Although 100 percent usually means that the state has accepted the reports of the federal
census, comparison of years proximate to census years indicates that several states did
achieve practically complete coverage.
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Coverage in 8 States by State Agencies and by the United States Census of
Manufactures, Comparable Industries, Census Years

PERCENTAGE THAT STATE TOTAL IS OF FEDERAL

1889 1899 . 1904 1909 1914 1919
Pennsylvania 50 60 75 100
Ohio * 70 85 85 ‘
Massachusetts 75 85 95 100} 100t 100%
New Jersey 85 920 90 20 :
Missouri 75 85 100% 100% 100
Connecticut : 75
Rhode Island 920t 85t 60%:
Virginia 75% 80 80 80 920

To measure the intensiveness of coverage by the various state agencies, the state totals are
here compared with totals for comparable industries reported for the different states by the
Census of Manufactures. The totals reported by the state agencies are the same as those in
Table II 4, The figures with which they are compared, i.e., totals reported by the census
for the industries reported by the state bureaus, are the same as those in Table II 4 only
when the extensive coverage is identical. Otherwise, the percentages given here must be
higher than those in it, because the totals reported by the census have been reduced for
the purposes of this comparison. Percentages were rounded to the nearest number divisible
by five. '

* Scattered data, insufficient for meaningful comparison, were collected by the Ohio
agency in 1889,
+ Reflects state acceptance of the reports of the Census of Manufaciures.

I Very few industries were reported. Since the comparison is confined to these industries,
the ratios are not as meaningful as for states in which a great number of industries are re-
ported. For Rhode Island, 10 industries were included in 1899 and 1904, 8 in 1909; and
for Virginia, 10 in 1899.

The description thus far provides a synthetic picture of the state data
that suggests important deficiencies. At best 8 states, covering only about
one-fourth of total manufacturing, are included; geographically the sam-
ple contains no state in the lower south, middle west, or far west. More-
over, the picture lacks detail. Neither finished nor construction material
industries were analyzed separately from all industries.

Although an industry by industry comparison of state and United States
data would reveal the adequacy of the state figures for each minor group
directly, such an appraisal would be incomplete, because for many indus-
tries either state and federal classifications are not strictly comparable or
else at least one of the requisite figures is not reported at all.

It is possible, however, to make some industry comparisons and thus
further to assay the state figures. Since the comparisons are inadequate for
analyses by minor groups, they are made for a single year, 1909, and show
only the extensiveness and intensiveness of state coverage of specified fin-
ished product and construction material industries (Table IT 5). An out-
line of the derivation of the table will best indicate both its meaning and
limitations.
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First, the census year 1909 was chosen because data for 7 of the
8 states in the sample were available for that year. Other census years
would have been less satisfactory both because one or more of the large
states are absent, and, in the earlier years, because of the lack of detail.

Second, all essentially finished or construction material industries were
listed; i.e., those in which finished commodities or construction materials
are produced, with a value of products of $5 million or more. The $5
million limit meant excluding 26 of a possible 166 industries, but most of
these would subsequently have been eliminated anyhow because compa-
rable state classifications were lacking.

Third, the census figures for the specific industries in each of the
7 states in the sample were listed only if the state ranked fifth or better
in the industry or produced at least 10 percent of total output. These
criteria reduced the 140 industries originally selected to 110 and pro-
vided 249 entries. Unimportance of an industry in the 7 states was not the
sole reason for this reduction; for 11 industries little or no detail by states
was given in the federal census. .

Fourth, all comparable industry figures that could be obtained from
the state reports were listed. Since comparable figures were often lacking,
because the states either did not collect any appropriate data at all, defined
their industries differently, or grouped several similar industries together,
the usable entries were reduced still further. Only the 85 industries and
134 state entries in Table IT 5 remained. However, the value of product
for these 85 industries constituted 84 percent of the total value for the
original 166 industries.

The reductions resulting from steps (2), (3), and (4) indicate the
difficulty of complete comparisons of federal and state data. But since the
entries are much more important when considered in terms of value
rather than number, Table II 5 is useful as evidence of both the exten-
siveness and intensiveness of the state coverage for finished and construc-
tion material industries.

The extensiveness is indicated by the number of industries included,
approximately one-half of the possible total, and by their distribution
among the major and minor commodity groups. They are well distributed:
15 are classifiable as perishable, 25 as semidurable, 18 as consumer du-
rable, 17 as producer durable, and 10 as construction material industries.
Moreover, all except one of the minor commodity groups are represented
by at least one industry.

‘The intensiveness of coverage is suggested by the percentages that the
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state industry totals are of corresponding national totals. The range and
concentration of these percentages, entered for each state in column 6 of
Table IT 5, are shown in the accompanying frequency distribution.

Percentages that the Combined State Industry Totals are of
Respective United States Industry Totals
Frequency Distribution

PERCENTAGE GROUP NUMBER
0- 9.9 26
10-19.9 18
20-29.9 . 19
30~39.9 6
40~-49.9 6
50 & over 6

Almost one-third of the state-national percentages are less than 10 per-
cent; most of them, 63 out of a possible 81, ate less than 30 percent. Al-
though low percentages do not necessarily indicate nonrepresentativeness,
they suggest a need for careful evaluation. This need is even more
strongly suggested when the percentages are arranged by major groups.
The combined state samples constitute 7.3 percent of the United States
total for comparable industries making perishable commodities, 30.7 of
semidurable, 16.8 of consumer durable, 22.5 of producer durable, and
17.9 of construction materials (Table IT 5).

Thus it is obvious that neither singly nor collectively do the state sam-
ples provide ideal interpolating series. The lack of data from 2 of the 6
most important industrial states, the use of industries to represent com-
modities, the relative smallness of the samples, and to some extent their
shifting coverage, and the impossibility of accurate tests of representa-
tiveness, all emphasize the need both for additional data and for some
measure of the reliability of the sample for each minor group.

Since tests of reliability are important only for the series finally selected
as interpolators, discussion is deferred to Section 2, which lists the series
selected and attempts to evaluate their adequacy.

b  Miscellaneous sources

-Among the more important sources consulted were reports and special
studies of the United States Departments of Agriculture, Commerce, La-
bor, and Interior, the Bureaus of Railway Economics, of Corporations, and
of Internal Revenue, the Interstate Commerce Commission, the Federal
Trade Commission, and the War Industries Board. Private sources in-
cluded industrial and commodity monographs, trade association releases,
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trade periodicals, and corporate reports. Since these sources are cited in
Table I1 6, Note B, detailed description would be superfluous., It suffices
to mention that series were developed for 22 of the 44 commodity groups,
and that several of the better series were for minor groups for which the
state samples were especially poor.

Many of the miscellaneous series reflect modifications of data as re-
ported. Quantities were multiplied by average prices; fiscal year figures
were transformed into calendar year; and numerous minor adjustments
were made to ensure consistency and comparability. Naturally these ad-
justments affect the adequacy of the resulting series; in fact, for some
groups it is doubtful that the samples should be used for other than purely
checking purposes. Yet, as will be brought out in Section 2, the move-
ments of the miscellaneous series and those derived from state data were
usually enough alike to inspire a fair degree of confidence in using them.

2 Selection and Evaluation

Table II 6 shows for each minor group the series finally selected as well as
the complementary ones.** The notes to the table describe the components
of each series briefly. Our first criterion of evaluation, the extensiveness
and intensiveness of coverage, is likewise based on the information in
Table II 6 and its notes, supplemented by the general comments in Sec-
tion 1. Since it would be repetitive to describe the application of this cri-
terion to every minor group, we take one group as an example. By adopt-
ing a similar procedure for any group in which he is especially interested,
the reader can determine whether he agrees with our rating of a particu-
lar series. Minor Group 1a, Manufactured food and kindred products, is
selected because almost every problem of evaluation is encountered.

Examination of Table II 6 reveals that there was a choice between the
series based on state data and that compiled from data for various com-
modities. Inspection of the first series shows that at least four states are
included in every census period except 1889-99, when only one is. This
implies fair geographic extensiveness of coverage after 1899, and poor
before. Note A to Table IT 6 lists the industries included for each state.
The immediate impression is one of good industrial extensiveness. More-
over, comparison of the industries included with the commodities that
constitute the food group, listed for census years in Table IT 1, reveals that
every important commodity is included in the sample for 1914-19; sugar

15 The term ‘complementary’ is applied to all series used for purposes of checking or cor-
roborating the movements of the series finally selected.
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alone is missing from 1899 to 1914; while before 1899 the sample is un-
satisfactory. In short, industrial extensiveness of coverage was good after
1899, and poor before. Our over-all rating of the series based on state data,
taking both geographic and industrial extensiveness into cons1derat10n is
fair for 1899-1919 and poor for 1889-99 ¢

The intensiveness of coverage of state data is much more difficult to ap-
praise, since, as pointed out in Section 1, comparisons with federal census
data cannot be accurate. A rough approximation, however, can be com-
puted from Table II 5, which shows that the combined state coverage in
1909 for the 10 food industries there listed was only 6.3 percent. The
lowness of this percentage suggests relatively poor intensiveness of
coverage.

Extensiveness and mtensxveness of coverage for the aggregate of mis-
cellaneous commodity series can be determined from the descriptions of
the individual series in Note B to Table II 6. For the food group both
types of coverage seem good. Beverages and chocolate and confectionery
products are the only important commodities not included directly or in-
directly; and most of the series cover the entire United States. However, an
additional element, the degree of artificiality, must be considered, be-
cause Note B indicates that most of the series are based on computations:
either quantities are multiplied by not too comparable prices or fiscal year
figures are roughly translated into calendar year figures. Moreover, such
series as the Interstate Commerce Commission tonnage data and farm in-
come from livestock represent manufacturers’ output of finished foods
only indirectly. Consequently, the rating of the aggregate for the miscel-
laneous food series must be reduced to fair, and should perhaps even be
poor.

The above evidence indicates a slight margin of superiority for the
state series 1899—1919, and a similar slight margin for the miscellaneous
series 1889-99. This conclusion is confirmed by a second criterion: the
stability of the census year ratios to the commodity group totals, measured
by expressing each ratio as a percentage of the comparable ratio for the
preceding census year (Table IT 7). The period 1889-99 is not included
in the averages because the interpolating data are relatively poor, and be-
cause it is ten years in length while the later periods are five.

In interpreting the entries in Table II 7 it must be kept in mind that al-
though stable ratios suggest adequate interpolating series, they do not

18 Since arithmetically accurate ratings are not feasible, we evaluate each aspect of the
sample as good, fair, or poor. Similar designations are used for composite ratings.
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necessarily prove their adequacy. Stability may be due to chance and intet-
censal movements of the sample completely at odds with the true move-
ments. Instability, however, does imply inadequacy; for if the various
series truly represented the census trend there would be no change what-
soever in the successive census-year ratios. Moreover, since our method of
interpolation distributes differences in the ratios evenly over the inter-
censal period, the greater the instability of the ratios the greater the effect
on the intercensal estimates. )

The known inadequacies of most of the sample series make it reason-
able to expect at least moderate changes in ratios computed at five and
ten year intervals. Consequently, changes of less than 10 percent in five
years were deemed small, and of less than 25 percent moderate. Only
when the changes exceeded 25 percent was it thought necessafy to review
critically the rating of a series.

For the food group the percentage changes in the ratios of the series
selected as the interpolator are small for 1904-09 and 191419, and mod-
erate for 1899-1904 and 1909-14. Those in the ratios of the comple-
mentary series are small for 1904-09 and 190914, and moderate for
1899-1904 and 1914-19. These differences, however, were not believed
sufficient to warrant modifying the earlier ratings of either series. For
1889-99 the smallness of the change in the ratios of the complementary
series did suggest a reappraisal; but the evidence on coverage was so deci-
sive as to outweigh the high degree of stability. Nor was the relative
stability of the ratios of either series considered significant enough to
justify raising either rating for 1889-99 from poor to fair.

As stated above, the degree of stability is of negative rather than posi-
tive assistance in evaluating a series. We sometimes lowered a rating be-
cause of great instability in the ratios, notably the series for Minor Groups
11 and 30; but we never raised a rating because of high stability.

The third criterion of evaluation is the correspondence between the an-
nual movements of the various series. Since each series is directly related
to the commodity group for which it was compiled, it is reasonable to as-
sume that the correspondence between two or more provides some evi-
dence upon which to appraise the reliability of each. But the evidence is
crude if only because every series is usually defective in some way, im-
plying distortion of some of the year to year movements. Moreover, since
the series are rarely of equal merit they can hardly be expected to move
identically.

We measured correspondence by computing the percentage changes
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from year to year in the movement of each series. The difference in each
year between the percentage changes in the interpolating and comple-
mentary series was then taken to indicate the degree of corroboration. For
example, if one series showed a percentage increase of 2.2 and the other
a percentage decrease of 1.1, the difference in movement is 3.3. The
smaller this difference the better the correspondence.

After due consideration of the probable deficiencies in most of the sam-
ples it was arbitrarily assumed that differences between the interpolating
and the complementary series of less than 10.0 were small enough to war-

‘rant classing the series as corresponding. But it is obvious that even so
defined they will not correspond in all years, especially if they had previ-
ously been rated poor or fair. Consequently, it was decided to rate the cor-
respondence satisfactory if six out of ten years were classifiable as corre-
sponding. Standards may be more or less rigorous, but no matter how
rigorous, Table II 8 provides merely a crude test of reliability and can be
used only in conjunction with the other criteria of evaluation.

The data for the food group in Table II 8 are split into two periods,
1889-99 and 18991919, because a différent interpolating series was se-
lected for each period (see Table II 6). The correspondence from 1889
to 1899 is fair, the movements in six of the ten years being classifiable as
corresponding; while that from 1899 to 1919 is good, 17 of a possible 20
annual movements corresponding. Thus application of the third criterion
strengthens slightly our belief in the adequacy of the food group samples.
The correspondence, however, is not considered sufficient to justify rais-
ing the earlier ratings.

The above procedure does not eliminate subjective evaluation. In fact,
even its more mechanical phases were tempered by the knowledge and ex-
petience gained during the compilation of each series. The most signifi-
cant criterion for rating a series obviously remains the relatively imprecise
one of extensiveness and intensiveness of coverage.’

The accompanying tabulation gives the final rating of the series used
for interpolating each commodity group.** Since the ratings for 1889-99
are in most instances lower than the corresponding ones in later years, they
are shown separately. Those for 1899-1919 are sufficiently uniform for
each census period to make it unnecessary to provide separate ratings for
the four periods included. ’

18 The ratings refer to the probable reliability of each series as a measute of year-to-year
changes.
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FINAL RATING OF SERIES USED FOR INTERPOLATION *
18991919 .

Good (G) 2, 5b, 6, 8, 14a, 20a, 323, CM

Fair (F) 1a, 3, 5a, 7, 9, 11, 12, 13a, 13b, 15, 17, 19, 20b, 20c, 24, 25a, 25b, 26, 28,
29, 30, 31, 32b, 35, 36 i

Poor (P) 1b, 4, 10, 14b, 16, 18, 21, 22, 23, 27, 33, 34

* Ratings were assigned also to Minor Groups 1b and Sb, both composed of nonmanufac-
tured commodities. For the detailed steps in making the estimates for these groups see Sec-
tion C.

1889-1899+

Good (G) None

Fair (F)  2,5b,6,7,8, 14a,30,CM

Poor (P) 1a, 1b, 3, 4, 53, 9, 10, 11, 12, 13a, 14b, 15, 16, 17, 18, 19, 20c, 21, 22, 23,
24, 25, 26, 27, 28, 29, 31, 32b, 33, 34, 35, 36

+ No rating is shown for Minor Groups 13b, 20a, 20b, 32a because few or no commodities
in these groups were manufactured before 1899.

C NONMANUFACTURED COMMODITIES

Important in three groups—foods, fuels, and construction materials—
nonmanufactured commodities include products of farms, fisheries,
mines, and forests. Most of the estimates are based on data from the De-
partment of Agriculture, and the Bureaus of Fisheries and Mines. The
detailed figures together with descriptions of sources and methods are
shown in Tables II 9, 10, and 11 and the notes to them.

1 Nonmanufactured Foods

a  Products of farms

For agricultural foods Gross Farm Income, Indexes of Farm Production
and of Farm Prices in the United States, 1869-1937, by Frederick Strauss
and L. H. Bean (Department of Agriculture, Technical Bulletin 703,
Dec. 1940) was especially helpful. From this monograph, hereafter re-
ferred to as Strauss and Bean, the decennial Census of Agriculture, and
special crop reports of the Department of Agriculture farm income esti-
mates could be compiled for almost every relevant crop and livestock
product.*®

19 Lack of appropriate data prevented the computation of continuous estimates for several
commodities; e.g., natural ice, honey, and maple sugar and sirup. For natural ice there
were no satisfactory data; the combined values of honey and maple sugar and sirup
amounted to $11 million in 1909 and $27 million in 1919 (14th Census, V, Agriculture,
pp. ‘649, 849). Since the latter values constitute -only .5 or .6 percent of the totals in
Table II 9 and less than .2 percent of the estimates for all foods, their omission has little

effect on the level of our estimates and probably even less on their fluctuations. It is likely
that the omission of natural ice is also relatively unimportant.
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The apportionment of the various agricultural foods between finished
and unfinished presented problems similar to those involved in apport-
tioning mixed manufactured commodities. Reliance was placed chiefly on
the materials consumed method. The implications of this method are
indicated in Note A to Table II 2; its-application to specific groups of
farm products is described in Note A to Table IT 9.

The final estimates of finished farm products show long term move-
ments fairly well, but may not measure year to year changes quite accu-
rately, especially before 1900.2° However, as these less reliable product
estimates constitute at most only one-eighth of the perishable group total,
the effect of even rather large errors would not be very great.

b Products of fisheries ’
Total values for edible fish for 1869, 1879, 1889, and 1908 (United
States Censuses of the Fishery Industries) were interpolated and extrapo-
lated on the basis of annual estimates of the catch in four important re-
gions—New England, Middle Atlantic, Lake, and Pacific—and from oc-
casional figures for other regions reported by the Bureau of Fisheries. The
estimate of total catch was then allocated between finished and unfinished
by means.of the materials consumed method.

Because it was impossible to allow satisfactorily for wastage and be-
cause of the probable use of some edible fish as fertilizer, the level of the

20 Since the compilation of our estimates, the Department of Agriculture has substantially
completed its Income Parity Studies. Making use of these reports, many of which contain
revised data back to 1909, as well as of many special sources, Harold Barger and Hans
Landsberg of the National Bureau have refined and improved the production data for sev-
eral crop and livestock series back to 1899 (American Agriculiure, 1899-1939: A Study
of Output;, Employment and Productivity, National Bureau of Economic Research, 1942).

A review of the Barger-Landsberg series indicates that the ultimate effects of substitut-
ing their improved data would be relatively small, The revisions for the crops and products
for which compatison was possible amounted to less than 10 percent in all except one in-
stance; and even these differences showed a tendency to cancel when the values for the dif-
ferent commodmes were totaled.

Despite the one exception, fluid milk, in which the revision gave values almost double
those on which our estimate was based, the over-all effect of incorporating the Barger-
Landsberg series would be to raise our total of finished nonmanufactured agricultural’
foods less than 10 percent. The effect on the total food group would be considerably
smaller; while that on the perishable commodity, group as a whole would average less than
2 percent. Year to year changes would hardly be influenced.

Because to incorporate the revised series would have occasioned laborious recalculations
disproportionate to the improvements effected, we decided not to. But we advise the user
of our estimates of nonmanufactured agricultural foods to bear in mind that they slightly
understate the level of output.
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final estimates for fresh fish destined for sale to ultimate consumers may
be slightly too high. This slight exaggeration may be compensated in part
by the possible failure of the various censuses of fisheries to achieve com-
plete coverage. The year to year movements are believed to be fairly re-
liable.

c Products of mines
Annual values for the one food product here mcluded natural mineral
waters, are from Mineral Resources of the United States. .

2 Nonmanufactured Fuels

a  Products of mines

- Estimates were made for three products: anthracite coal, bituminous coal,
and fuel briquets. Most of the data basic to these estimates were taken
from Mineral Resources of the United States. The final estimates are be-
lieved to be tolerably good, except possibly those for bituminous coal, for
which the apportionment between industrial (unfinished) and house-
hold (finished) was especially crude. The allocation for all years prior to
1915 was based upon that for 1915.

b Products of forests

Lack of data prevented the preparation of continuous estimates for fire-
wood; but the few figures available give some idea of its importance. In
1880 consumption for domestic purposes amounted to about 141 million
cords valued at close to $310 million; in 1908 it was apparently about 76
million cords with a value of about $225 million (Consim ption of Fire-
wood in the United States, Forest Service Circular 181, and American
Forests and Forest Products, Department of Agriculture, Statistical Bul-
letin 21, Washington, D. C., 1928; issued Oct. 1927, revised March
1928, Table 213). These ﬁgures suggest a value approaching or, in pre-
war years, even exceeding that of coal destined for ultimate consumers.?*
Our failure to include firewood thus means a fairly serious deficiency in
the fuel estimates, which the user should not forget.

21 A recent Department of Agriculture publication, Fuel Wood Used in the United States,
1630-1930 (Circular 641, Washington, D. C., Feb. 1942), provides additional evidence
of the importance of firewood. The estimated total consumption by decades, in millions of
cords, is: 1870~79, 1,407; 1880-89, 1,304; 1890-99, 1,087; 1900-09, 916 1909-19,
'913; and 1919-29, 746 (Table 2).
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3 Construction Materials

a  Products of forests

Estimates for lumber used in construction were pieced together by means
of data from a wide variety of sources. Their reliability can be judged by
consulting Note A to Table II 11. For reasons mentioned in the Note, the
level of the final estimates is probably somewhat too high; there were no
data on which satisfactorily to compute a downward adjustment. Our
inability to make continuous estimates for certain miscellaneous lumber
products, such as round timbers, poles, and the construction. products of
farms—the combined value of which runs to $25-100 million—compen-
sates somewhat for the probable excess in the lumber estimates. The esti-
mates for railroad cross ties are believed to be fairly reliable.

b Products of mines ,

Sand (building, paving, railroad ballast, and gravel) and crushed stone
are the two major construction materials produced in mines. As indicated
in Note A to Table II 11, values for the different types of sand and for
crushed stone are reported in Mineral Resources of the United States.
Since the values were small, no effort was made to extend any series be-
yond the earliest year for which each was reported. The year to year com-
parability of the totals is therefore reduced slightly. ‘

D DERIVATION OF THE ESTIMATES SINCE 1919

1 Adjustments to Kuznets’ Estimates for 1919-1933

Several shifts were made in the original commodity group classification
in Commodity Flow and Capital Formation in order to make it more com-
parable with our estimates for the years before 1919. The adjustments
were approximate. When differences in 1919 amounted to less than §5
million for any minor commodity group or when, by changing Kuznets’
estimate we would have reduced its accuracy, no corrections were made.
Only when our estimate for 1919 was an improvement over the corre-
sponding one in Commodity Flow was the latter adjusted. For example,
Kuznets’ estimates for Minor Group 3, Drugs and household prepara-
A tions, included a sizable amount of products of the chemicals, n.e.c., in-
dustry. Careful examination of the industry indicated that practically all
the commodities there included should be classified as unfinished. Conse-
quently, Kuznets’ totals for the drug group were adjusted to exclude
chemicals, n.e.c.

The corrections of Kuznets' modified. estimates for exports and im-
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ports were also rough.?? Except those for three groups—food products,
tractors, and construction materials—they were based on the 1929 rela-
tionships alone. Ratios of Kuznets’ unadjusted value of domestic con-
sumption to his unadjusted value of domestic output, computed for each
minor group in 1929, were applied to his adjusted output values in every
year, with the exception of the three groups already noted. For foods and
 tractors ratios were computed for every year; for construction materials
they were computed for 1919 and 1929 and interpolated for the inter-
vening years.

2 Estimates for Years since 1933
The 1935 and 1937 estimates of the value of the domestic consumption
of manufactured commodities were based on the movement 1933-35 and
1935-37 of the value reported in the Census of Manufactures for 1935
and 1937. Separate estimates were made for each minor group. The
sources for nonmanufactured commodities were Agricultural -Statistics,
1939, p. 482 (for gross farm income from the sale of fruits, vegetables,
nuts, dairy products, eggs, and chickens and the value of farm products
retained for home consumption); and Minerals Yearbook, seriatim (for
anthracite coal, coke, and fuel oil used for domestic purposes, also for non-
manufactured construction materials, crushed stone, sand and gravel).
The 1934, 1936, 1938, and tentative 1939 estimates were made only
for the four major groups and construction materials.

a Perishable ,

The 1934 and 1936 estimates for perishable commodities consumed in
the United States were based on the movement of the gross income of
corporations manufacturing foods and kindred products, liquors and bev-
erages, tobacco products, paper and pulp products, printing, publishing
and allied products, petroleum and other mineral oil products, and chemi-
cals and allied products (Statistics of Income); of gross farm income
from the sale of fruits, vegetables, nuts, dairy products, eggs, and chick-
ens; of the value of farm products retained for home consumption, and
the value of anthracite coal and of coke used for domestic purposes. The
estimate for 1938 was based on the sales of foods, paper and paper prod-
ucts (except boxes), newspapers and periodicals, newspapers (small),

22 The procedure was based on the one Kuznets used in Commodity Flow to derive the
original estimates. For most groups, exports and imports were compiled for 1929 alone;
corrections for other years were based on the 1929 relationships.



106 ' PART I

chemicals, drugs, and'petroleum and tobacco products (Dun’s Review,
May 1939), and on the farm income, coal, and coke totals.

For 1939 the tentative estimate was made from the movement of
wholesale sales of beer, wine and liquors, drugs and drug sundries, gro-
ceries and foods, paper and products, and tobacco and its products (Do-
mestic Commerce, Jan. 20, 1940); retail sales of filling stations (7bid.,
Feb. 20, 1940); farm income (excluding the value of products retained
for home consumption) and the wholesale value of all anthracite coal
shipments (Survey of Current Business, Feb. 1939 and 1940).

b Semidurable
The 1934 and 1936 estimates for this major group were based on the
movement of the gross income of corporations manufacturing textile mill
products excluding woolen and worsted yarns, pulling, etc., leather and
its manufactures, and rubber products (Statistics of Income) The 1938
sales of cotton textiles, silk and rayon goods, clothing, hosiery, shoes, and
tires and other rubber goods (D#n’s Review, May 1939) were used to
extrapolate the 1937 estimate.

The preliminary 1939 estimate was based on the wholesale sales of
amusement and sporting goods, dry goods, and clothing and furnishings
(Domestic Commerce, Jan. 20, 1940).

c Consumer durable

The 1934 and 1936 estimates were based on the movement of the gross
income of establishments manufacturing other wood products, household
machinery and equipment; radios; musical, professional, and scientific
instruments, and precious metal products and jewelry (Statistics of In-
come) . The wholesale value of passenger cars sold in the United States
(Automobile Facts and Figures, 1939, pp. 4, 9) was combined with the
gross income totals to interpolate between the 1935 and 1937 estimates.
For 1938 the passenger car value and the sales of furniture, electrical ap-
paratus and appliances, and jewelry, watches, silverware, and findings
(Dun’s Review, May 1939) were used as an extrapolator. The 1939 esti-
mate was based on the sales in the United States and Canada of passenger
cars (Automobile Manufacturers’ Association) and on wholesale sales of
furniture and housefurnishings, jewelry and optical goods, and electrical
goods (Domestic Commerce, Jan. 20, 1940).

"d  Producer durable ﬂ
The value of producer durable commodities destined for domestic con-
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sumption in 1934 and 1936 was estimated by means of the wholesale
value of motor trucks sold in the United States (Automobile Facts and
Figures, 1939, pp. 4, 9) and the gross income of corporations making
locomotives and railroad equipment, factory machinery, agricultural ma-
chinery, electric machinery, miscellaneous machinery, office equipment
- and hardware, tools, etc. (Statistics of Income). The estimate for 1938
was based on the sales of motor trucks and of machinery, engines, and
transportation equipment except automobiles and automotive accessories
(Dun’s Review, May 1939).
The tentative 1939 estimate was based upon the movement of whole-
sale sales of electrical goods and machinery equipment and supplies ( Do-

mestic Commerce, Jan. 20, 1940) and of the sales of trucks in the United
States and Canada.

e Construction materials

The value of construction materials destined for domestic consumption in
1934 and 1936 was based on the gross income of sawmills; stone, clay
and glass; paint and metal building materials corporations (Statistics of
Income). The estimate for 1938 was based on sales of lumber and plan-
ing mill products, stone and stone products, clay and glass products, struc-
tural steel, heating, plumbing and air conditioning equipment, and
paints, varnishes and lacquers (D#n’s Review, May 1939). The estimate
for 1939 of hardware, lumber and construction materials, metals and
metal work, and plumbing and heating equipment was based on whole-
sale sales (Domestic Commerce, Jan. 20, 1940).

For all groups the tentative estimates for 1938 and 1939 were made
before the 1939 Census of Manufactures and other detailed statistics had
become available. Since the figures for all recent years will be superseded
when the final report of the Department of Commerce (see Preface) is
published, it was not thought worth while to attempt to improve the pres-
ent estimates at this time. Inspection of the more detailed statistics sug-
gests that there would be no changes sufficient to modify the conclusions
reached in the analysis of movements over time (Part I, Sec. C).
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