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BETwEEN 1879 and 1939 the ontpnt of finished commodi-
ties destined for consumption within the United States
increased almost eightfold. Since popnlation increased
only some two and one-half times, the per capita gain is
notable. The shifts in the proportions of the varions fin-
ished commodities prodnced are also striking. At the begin-
ning of the period durable commodities constituted less
than one-fifth of the total; at the end they constituted al-
most one-third. It is with these increases and shifts, as well as
with short term fluctnations, that this paper is chiefly
concerned.

We define ‘finished’ conmmodities as all produncts of farm-
ing, fishing, mining, and mannfacturing that have reached
the stage at which they will be nsed by nltimate consumers
withont further fabrication. We consider ‘finished’ also
such commodities as machinery and equipment intended
for multiple use in prodnction and with an average life of
three or more years. But we do not inclnde construction
materials: their inclusion wonld of course affect both the
relative importance and the variations of the durable
gronps.

The word ‘finished’ does not apply solely to the degree
of processing; it indicates as well the use to which an article
is put. Flour, for example, is considered finished if it is to
be consumed in honseholds, in institutions, in service estab-
lishments like hotels, or in governmental agencies or enter-
prises; ! it is considered unfinished if it is to be consumed
1 Although ideally commodities going 1o institutional and scrvice pur-
chasers and governmental agencies should be wreated separately. the data
preclude segregation or even a satisfactory estimate of the amounts involved.
In most vears the ontput of finished commaities destined for these groups
lias been small, but during the 191418 War purchases by government alone
of food. clothing. and other supplies were substantial. That the repercns-
sions of these purchases were felt also in later vears is indicated by govern-
ment receipts of more than a billion dollars from the resale of commodities
during the early 1920's. This was a realization of approximately 50 per cent
of the original cost {J. M. Clark, The Costs of the World War to the Ameri-
can People, Yale University Press, 1931. p. 54) - Although these resales are
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by a factory engaged in making bread or other prodncts for
which flonr is a vaw material. A barrel of apples destined for
home consumption is included in onr estimates of finished
commmodities, whereas a similar barrel of apples shipped
to the commercial bakery is exclnded.

To diffcrentiate between finished and unfimshed com-
maditics was often not casy. anct fnrther to classify finished
conmmoditices ito detailed minor gronps was sometimes dif-
fienlt. These and other limitations. as well as the sonrees and
the methods of estimate, ave discnssed in the Appendix.

Our estimates are in terms of nannfacturers’ or produc
crs” valuation, that is, prices quoted Fo.b. factory. farm. or
mine” and have heen corrected to exchude exports and o
mnclnde imports. “T'wo sets of prices are used: those current
at the time of production (or shipment) and those prevail-
g during 1914.

For the estimates in currcut prices (Table 1+ A anel Chart
1) several thousand mannfactured commodities and large
unmbers of agricnlinral, mneral, marine, and forest prod-
ncts were first classified as finished or unfinished. Finished
commodities were then classificd into forty-fonr minor
groups and subgronps (Table 3)- Finally, the forty-four
minor gronps were combined into four major groups: con-
smmers’ perishable, semidurable. and durable. and produc-
crs’ durable. Consmmuers' perishable conmmoditics usnally
last less than six months (foods, stationery, fuels, ctc.); con-
smuers” semnidurable, six months to three years (clothing,
shoes. hight honsefurnishings. ctc.). Durable commaodities,
nsually lasting more than three years. are divided into two
major gronps: consumers’ durable (honsehold furniture,
heavy honsefurnishings. passenger cars, etc.) and producers’
not covered in our estimates they are reflected indireetly in the composition
of industrial owtpu.

2Since our estimates are not in terms of the final cost to ultimate con-
stimers. they are nog directly comparable with those in Commodity Flow
and Capital Formation, Vol. One. Part VIIL, or in Bulleiin 74-
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durable (industrial machinery, farm equipment, office and
store equipment, etc.).

The estimates in 1914 prices (Table 1 C and Chart 1)
were derived by dividing the respective current price fig-
ures for each of the forty-four minor groups by appropriate
price indexes and adding to mnake major group aggregates.
Composite price indexes (Table 1 B) were then computed
by dividing the major group totals in current prices by the
corresponding aggregates in 1913 prices. The composite
indexes therefore reflect changes in the relative importance
of the minor groups within each major group.

TABLE 1

Output and Price Indexes
Major Groups of Finished Conmodities Destined
for Domestic Consumption, 1879, 188¢-1939

CONSUMETE KS’ IRODUCERS' ALL
Semi- DURABLE FINISHED
Perishable durable Durable COMMODITIES

A OUTPUT, PRODLCERS’ CURRENT PRICES

1879 1.996 828 304 313 3411
1889 2,906 1133 499 513 5081
1890 2,505 1,196 539 562 5002
1891 2 965 1,197 557 566 5,285
1892 2,909 1,256 579 587 5,331
1893 3.314 1,124 496 566 5.500
1894 2,016 971 429 136 4752
1895 3.119 1.115 498 496 5228
1896 2,944 1,065 475 519 5003
1897 3.223 1154 506 493 5376
1898 3432 1176 529 572 5,700
1899 3.821 1,874 634 757 6.586
1900 4101 1,460 659 8gn 7,121
1901 4620 1,528 710 g1y 78
1902 4765 1,604 786 1.063 8,228
1903 5013 1,735 826 1,129 8,703
1904 5168 1.746 827 993 8,734
1905 5404 1.925 955 1167 9.-151
1906 7013 2,244 1,130 1,466 10,753
1907 6,453 2.310 1,178 1.583 11,524
1908 5.088 2,156 1,011 1,036 10,191
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1909
1910
1911
1912
1913

1914
1915
1916
1917
1918

1919*
1919*

1920
1921
1922
1923
1924

1925
1926
1627
1928
1929

1930
19371
1932
1933
193¢

1935
1936
1937
1938
1939

i879

1889
1890
1891
1892
1893

C ONSUMETRS S’

Perishable

6,922
7.386
74N
8,101
8,230

8,296
8,080
9893
13.174
15.807

17.215
17:392

19.236
14,023
14,059
15,176
5574

16,870
17,785
17,264
17.611
18,384

16,590
13.132
10,755
10873
12,987

LE572
16,2839
17,205
16,028
16,556

86.6

88.3
86.1
84.8
79.8
847

Semi-

durable Durable

PRODUCERS’
DURABLE

A OUTPUT, rRODUCERS’ CURRENT PRICES

2.447
2,417
2,571
2,754

2,900

2,710
2,636
3574
479
6,076

6.770
7.020

7813
5.632
6.314
7.230
6,401

7184
7.206
7301
7.383
7458

6,069
1:931
$.526
3778
4,502

4938
4776
5.591
5.019
5.867

B
102,2

95.6
9149
92.6
92.6

90.5

1,218
1.332
1.339
1,538
1,675

1.570
1,700
2,396
2.799
2,647

3.921
1.076

1899
3.270
4.056
5.367
5.034

5,786
6,109
5-436
5.936
6.312

4273
3252
2,047
2,321
3307

4.257
5158
5.742
3.794
5096

PRICE INDEXES?
83.2

819
82.3
82.1
79.2
748

1.243
1,524
1.348
1,635
1,827

1,478
1,570
2,526
3.782
51450

358
4

St

<

5277
2.939
2,964
4.395
3.948

4,256
4.668
4.320
4,662
5.628

4,328
2,628

1.399
1487

2,371

2,978
4.085
5.039
3,706
4.422

95-4

88.2
87.7
81a
800
78-4

ALL
FINISHFD
COMMODITIES

11,825
12,659
12,749
14,028
14,632

14,054
13.986
18,389
24,546
29.980

33.264
34,032

37.285
25,864
27.393
32,168
30.957

34,046
35.858
34411
35.892
87.782

$1.2060
24.243
17.727
18,454
28.167

26,745
30,258
33,667
28.547
LIN TR

904

891
878
85.7
824
84



1894
1895
1896
1897
1808

1399
1900
1901
1902
1903

1904
1905
1906
1907
1908

1909
1910
1114
1912
1913

1914
1915
1916
1917
1918

1919*
19i9%
1920
1921
1922
1923
1924

1925
1926
1927
1928
1929

1930
1931
1932
1933
1934

C ONSUM

Perishable

76.3
75-0
70.9
720
749

754
8o.2

796
841
83.3

B5.5
86.9
81.9
89.7
92.3

96.9
100.0
96.2
ro2.8
100.0

1014
108.7
120.6
161.1
182.8

199-9
196.5

2134
146.5
141.2
1477
1135

154-3
154.3
116.9
150.0

147-4

135-1
1.1
667
()5“

107.8

ER S

Semi-
durable Durable
B PRICL INDEXES®

895 72.3
711 674
75:5 63.8
755 63.0
77-3 67.5
81.0 70.0
86.7 7790
819 775
835 799
86.0 827
86.0 83.5
90.5 85.3
2 89
102.6 97-7
g6.0 96.6
99-3 an-4
100.9 935
974 958
98.6 qb.2
100.0 1000
965 914
965 903
1176 qo-4
161.0 100.8
206.2 121.9
212.4 15§6.4
219.0 1545
265,.6 157.8
1738 139.8
163.2 1134
1776 108.2
164.9 1085
160.0 10.3
150.4 98.8
18- 104.0
131.7 1054
130.7 106.4
122.0 104.3
109.2 99.8
93.6 98.0
105.0 6.8
1206 98.5

FRODUCERS'
DURABLE

78.2
72.2
66.1
759
82.5
88.1

go.0
88.0

89.7
86.2

88.8

ALL
FINISUED
COMMODITIES

76.9
71-4
70.6
72.1

75-3

772
82.3
809
842
841

85.8
87.8
88.6
93-4
HER

95.4
938
96.7
100.6
100.0

995
1005
115.0
148.5
177-7
189.3
188.0

207.2
1527
139.8

1431
138.8

141.0
1383
1351
1349
133.0
126.0
111.8

97-3

979
108.6
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€C ONSUVUMERS: PRODUCERS ALL
Semi- DURARLE FINISHED
Perishable durable Durable COMMODITIES

B ericr ixpexys?

1935 122.¢ 11g.2 936 40.6 113.4
1936 1226 1206 gos 102.0 112
1937 126.¢ 132.6 919 iz 175
1938 113.3 1242 933 1143 riz.g
1939 107.9 1262 Q5.0 1ba 100.9

€ ovreurr. rrovvcrrs' 1913 VRICES

1879 2.304 810 365 328 3.807
1889 3.2 1185 6oy [HE 5.700
1890 3-143 1.260 651 611 5008
1804 3197 rag2 678 Gy 616,
1892 3616 1.456 731 73 6.167
1893 3912 124§ 663 721 6.530
1894 3822 1207 593 557 Gagg
1895 1158 1.4.46 787 687 7028
1896 1151 1410 744 787 7092
1897 4476 1528 Rog 619 7450
1898 4581 1521 782 693 7577
1899 5060 1.698 Qo35 858 8.530
1900 Sty L6go 851 995 8,653
1901 5802 1.863 926 1.028 9.621
1902 5668 1.933 983 18y 9768
1903 6.021 206 908 1.310 10.345
1904 6.042 2.081 Ry LR 10,180
1905 6.216 2,128 INTT 1,30 10563
1906 6.968 2.286 1.266 1.618 12,138
1907 7190 2.251 1.206 1.6g1 12.948
1908 6.(88 2.216 1046 161 10941

1909 7001 2,165 13 L8 12.265
1910 7-389 2.846 .12} 12.808
1911 7785 2.639 1.398 356 13181

1912 7879 2,79 1.500 1.67 13.9 16
1913 8,230 2.g00 1.675 1827 14632
1914 8.8y 2807 1.66,4 LT 1{.129
1915 77193 2732 1.883 1475 13.88g
1916 8.204 3.040 2,651 2.095 15990
1917 8a79 2.976 2.777 25499 16551

1918 8650 2,947 2071 3102 16.870
1919* Rz 388 2,875 2 8gh 17571
1919% 8850 8.206 3.030 g.012 18,0098
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CONSUMETRS’ PRODUCERS’ ALL
Semi- DURABLE FINISUED
Parishable durable Durable COMNMDDITIES

¢ pUTEUT. FRODUCERS 1D1§ PRIVES

1920 9.014 2.964 §.105 2.016 17.999
1921 9.574 8,240 2.840 1.786 16.940
1922 9959 3.868 3577 2.192 19.596
1923 10.274 q072 1.962 3.170 22,478
1924 10854 3,882 1639 2.929 22.304
1925 10936 44138 55 3.152 24144
1926 1528 1850 6.184 3-374 25,036
1927 1755 5377 5-227 3.1y 25478
1928 11944 5.0605 5681 3.416 26.510
1929 12,472 5707 5932 1-204 28,403
1930 12279 4974 096 3-163 2g812
1931 1774 4517 3257 2.242 2170
1932 1.2y 8.765 2.09V 1.239 18.218
1933 RS 3594 2,398 1421 18.857
1934 12,047 3.783 3.358 2.20% 21.841
1935 11903 443 4518 2.9h1 23585
1936 13.215 3.960 5681 4005 26.891
1937 13.684 4.217% 6.250 1-194 28.645
1938 14144 1041 3.981 3.242 25408
1939 15.348 4649 5255 3.809 29008

1 Estimates were wmade also for the years between 1879 aml 1889, b hecause
of their lower order of reliability. are nsed only for computing average
anuual rates of growth over the emtire sixty years and decmle averages in
later 1ables.

2 Gince 1he series for the vears after 1j1g arc not sirictly comparable with
those for earlier years. 1wo sets of figures are given for 1919. The ifferences
are so sinall as 10 allow the series to be cmsidered approximately cominuous.
3 The seleciibn of 113 as it base is not w be construet as imliciing a normal
year: thar year was insent becanse it fell almost au the center of 1he period
aml becanse many of the available price indexes were alreaiy on a rg1g base.

Rates of Growth and Changes in Com position

In current prices the total output of finished commodities
increased from 1879 to 1939 at an annual rate of 4 per cent;
the long term rise in the price index of all finished com-
modities reduced the rate to 3.2 per cent in 191§ prices
(Table 2). But even the lower rate means a doubling of
output every 22 years. Meanwhile. population was increas-
ing at an average annual rate of only 1.4 per cent; in other
words, it rose only 260 per centin 6o years.

9



The rates for both durable groups exceed considerably
those for ihe noudurable, and the rawe for consnumers’
thurable is highest of all. Growing at an average annnal rate
of 5 per cent, consumers’ durable commodity ontput in cur-
rent prices gained more than one-third again as rapidly as
nondurable, Measurement in 1913 prices removes the long
Lerm price rises of some 10 to 20 per cent, thereby reducing
the rates of growth of al] gronps. Nevertheless, since dng-
able commodities rose less in price than other commuodities,
the intergroup differences are greater. The rate of 4.7 per

TABLE 2

Average Annual Rae of Growth. 1879—-1939
and Percentage Distribution, 1879, 1939,
18791888, and 1929-1988, Quiput of Finished Commodities
CONSUMERS' PRO- ALL
Perish-  Semi. DUCERS' FINISHED
able durable Durable DURABLE  COMMODIT ES
PRODUCERSS CURRENT pRlcEks
Avg. annual rate of

growth, 18791934 +37 +3-7 +50 +13 110
% Distributioy
1879 580 24.1 8.8 9.1 100.0
1939 518 184 16.0 13.8 100.0

Absolute change —b.2 —5.7 +7.2 +47

% Distribution
Avg. 1879-88 578 22.6 93 10.4 100.0
Avg. 1929-38 54-1 186 4.9 124 100.0
Absolute change —3.6 —4.0 +5.6 +20

PRODUCEKS' 19138 rri1CES
Avg. aunual rate of

BIOWth, 1879-1939  4ag +29 +47 +36 +32

% Distribution
1879 Go.y 21.3 9.6 86 1000
1939 528 16.0 18, 1§.1 100.0
Absolute change —7.7 —5.3 +85 +15

% Distributjon
Avg. 1879-88 59.6 20.4 10.0 100 100.0
Avg. 192938 522 179 17.5 124 160.0
Absolute change —74 —2.5 +75 +2.4

10



cent for consumers” durable products it 1613 prices, which
is only slightly below that for output in current prices, is
almost two-thirds higher than the rates for the nondurable
groups, which fall far short of the corresponding rates il
current prices.

The higher rates for the durable groups mean that com-
modities in these categories increased in relative importance
over the six decades (Table 2). The share of consumers’
durable products alone in current prices rose from 8.8 per
cent in 1879 to 16.0 per centin 1939; in 1913 prices from 9.6
to 18.1 per cent; that of producers’ durable rose from 9.1 to
13.8 and 8.6 to 13.1 in current and 1913 prices respectively.
Similar shifts are observed when terminal decades are com-
pared, although for the decade 1929-38, which includes the
great depression, they are somewhat less pronounced.®

From the shifts in the composition of total output it may
be inferred that the productive structure of the economy
changed fundamentally. Some understanding of the changes
is gained through study of the more detailed commodity
classification in Table . Here it is apparent immediately
that most of the increase in total consumers’ durable com-
modities was due not to a risc in the output of older products
but to the remnarkable development of three new classes:
automotive equipment, household electrical appliances, and
radios. To some extent these new classes may be said to have
superseded some older ones—motor vehicles and parts taking
the place of horse-drawn vehicles; 1 electrical applhances, of
non-electrical; radios, of musical instruments and phono-
3 Inclusion of transportation charges and distribntive mark-nps rednces the
percentage share of the producers’ durable group. For the decade 1929-38
the four commodity gronps, measured at final cost to nltimate consuniers
in cnrrent prices, averaged 5.4.8, 208, 14.5, and 9.9 per cent of the tetal.
The importance of producers’ durable commoditics wonkl thus scem to be

slightly exaggerated by measurement at producers’ prices instead of final
cost. But the effects on the relative movements of the varions gronps are

probably very small.
4 Motor vehicles were used also in place of railroad equipment.

11



TABLE y

Output of Finished Commoditics by Major and
Averages for 1879 and 1889, 1929 and 1939

Producers’ Current Prices

MILLIONS OF

DOLLARS
187¢ 1929
and and
1889 1939
Consumers’ Perishable, Total 2.4509 174198
12 Food & kindred prod., mfd. L1986 g.27g.8
1th Food & kindred prod., nonnifd. 836.6  3.770.6
2 Cigars, cigarettes, & tobacco 161 a8y
3 Drug, wiler, & household preparations i 9310
4 Magazines, newspapers, stationery &
supplies & misc. paper prod. 777 1.2
52 Fuel & lighting prod., mfd. 196 12196
5b Nonnifd. fuels 664 290.8
Consumers’ Semidurable, Toi 980.6 6.,662.9
6 Dry goods & notions 272.4 766.2
7 Clothing & personal furnishings 1395 $.903-¢
8 Shoes & other footwear 204.9 929.2
9 Housefurnishiugs (semillur;:hlc) 24.2 JU3.0
10 Toys, ganies, & sporting gzoods 19.6 216.4
1L Tires & tubes $54.6
Consumers Durable, Toraj 1018 5-040
12 Houschold furniture 793 531.6
132 Heating % cooking apparatns & house-
lold appliances, except electrical 31.0 3175
18b Electrical household appliances %
supplies 255.2
13¢ Radios 280.2
14 Houscfumishings (durable) 772 625.8
15 Chima & householq utensils 38.8 255.5
16 Musical instruments 21.2 79.9
17 Jewelry, silverware, clocks & wiiches 58.9 332.8
18 Primting & publishing: books 26.8 169.9
'9 Luggage 89 55.2
20a Passenger vehicles, motor 2.149.9
20b Motor vehicle accessories 490.4
20c Passenger vehicles, horse-drawn. g
accessories 146 o
21 Motorcycles & bicyeles 10 20.8
22 Pleasure crafy 1.2 22.7
23  Ophthalmic Products & artificia! limbhs ,6 744
2§ Monuments & tonibstones 11y 42.2

12

Minor Gruups

PERCENTAGE

DISTRIBUTION
1879 1929
and  ang
188y 19350
-';7:',2 5().().'
2813 26,66
19.63 10.83
378 3.6¢
118 268
182 1.8,
vab gso
156 08y
23.01 19y
6.89 2.0
1078y gy
481 26y
057 116
046 062

102
9-13 1639
186 453
075  og

0.73

o080
181 18
091 053
050 0.23
138 ugh
063 o040
021 046

6.8
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ro; o
002 006
003 007
004 0.2)
027 o.a2



MILLIONS OF PERCENTAGE

DOLLARS DISTRIBUTION

1879 1929 1879 1929

and and and and

1889 1959 1889 1939

Producers’ Durable, Total 4278 50253 1004 1444

25a Industrial machinery & equipment w6 18028 332 518

25b Tractors 140.1 0.40
26 Electrical equipment, industrial &

cormnercial 15 789.0 018 227

27 Farm equipment 756 465.9 177 184

28 Office & store machinery & egnipment 59 1944 0.4 o056

29 Office & store furnititre & fixtnres 208 285.7 049 o068

go Locomotives & rr. cars a8 1999 1.45 057

g1 Ships & boats 22.0 1588 o052 046

g2a Business vehicles, motor 4T3 1.35

32D Business vehicles. horse-drawn 23.2 Lot o5y .-

33 Aircraft 734 0.21

34 Professional & scientific equipment 2.2 8o.2 005 0.23

35 Carpenters & mechanics’ tools 171 102.0 0.0 0.29

36 Misc. subsidiary durable equipment 50.2 gn.s8 118  0.90
All Finished Commeodities 42610 348120 10000 100.00

1Included with farm equipment.

graphs. But they soon came to exceed in value of output the
peaks previously reached by the older classes. The value of
passenger cars and replacement parts averaged more than
$2.6 billion or almost 8 per cent of all finished commodities
in 1929 and 1939. The contribntion of electrical appliances
and radios wassmaller; their average valne in 1929 and 1039,
$535 million, constituted only 1.5 per cent of total outpnt.

The rise of the antomotive industry not only altered the
composition of the consumers’ durable group but also was
reflected in the other major commodity groups: in the
perishable group, by the pronounced rise in manufactured
petroleum products, in the semidurable, by that in tires and
tubes, and in the producers’ durable group, by the more
obvious increases in trucks and tractors and by the partly
concealed increases in the machinery group that must have
resulted from the demand for special automotive machinery
and tools. No automotive products were made in 1879 and
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1889; by 1929 and 1939 they constituted 20 per cent of total
finished output.

This tremendous growth takes on added im portance when
it is recalled that passenger cars and the larger electrical
appliances are commodities that can be sold in large quanti-
ties only when purchasing power and the material standard
of hiving are relatively high. Moreover, to the degree that
their purchase can be postponed readily, their production is
subject to rather violent fluctuations. If they make up an
important seginent of total output, their fluctuations have
serious repercussions on the economy as a whole.

Other intragroup shifts also influenced the major groups
dwing the long period. In recent decades the relatively
greater consumption of processed foods and the marked rise
in drug, toilet, and houschold preparations all helped to
maintain the share of the perishable group. In the semi-
durable group the relatively greater production of ready-
made clothing is suggested by the decline in the relative
standing of the dry goods group and by the relative stability
of the clothing group. The share of the shoe group declined,
that of light housefurnishings increased. Within the con-
sumers’ durable group many of the old-line commodities at
least held their own.

Notable in the producers’ durable group is the long term
rise in the output of electrical equipment. From $7 million,
or less than .2 per cent of average total output in 1879 and
1889, it rose to almost $800 million, or 2.3 per cent of average
total output in 1929 and 1939. Together with the increases
in the output of machinery and of trucks and tractors, this
growth is chiefly responsible for the larger share of the pro-
ducers’ durable group in recent decades.

Fariations from Decade to Decade

The measures thus far presented are essentially of differences
between two still photographs—the one taken at the begin-
ning of the period, the other at the end. To understand

14



these differences we must examine the regularity and con-
tinuity of the changes through the decades. Were they
gradual or erraticc How much did they vary fromn one decade
to the next? When were the greatest and smallest changes?

For this analysis successive ten-year averages with five-
year overlaps, periods long enough to damp cyclical and
random fluctuations yet short enough to reveal the relative
persistence of trends, are used. True, the terminal years of
the decades may fall in different phases of business cycles,
thereby failing to minimize the influence of cyclical fluctua-
tions. But experimentation with other time units indicated
movements similar to those in the decade averages.’

If the long run movements in total output and in its com-

nents and in the corresponding price indexes were char-
acterized by constant or uniformly changing rates, the lines
in Charts 2 and g would either remnain horizontal or move
upward or downward in unison. But they do neither. For
total output in current prices the per year rate of change is
less than 2.0 from the first to the second decade average;
rises to 6.7 for the interval 1894-1903 to 1899-1908; declines
again to 5.5 during the next interval; resuines its rise to a
peak of g.o for 1gog-18 to 1914-23; and becomes negative in
the last two decades (Table 4 and Charts 2 and 3).

In view of the changes in price levels, which in the past
have extended over long periods and been pronounced,
these movements are not unexpected. Indeed, as Chart 2
indicates, the rates of change in total output in current
prices and in the price index of all finished commodities
have a closely related pattern, which suggests that fluctua-
tions in the latter contribute substantially to fluctuations in
5 Eg., when we used peak years of business cycles as terminal years aad
stayed as close to decades as possible, we found that the periods varied from

8 to 12 years in length. The movements of the averages for these periods
resembled those of the averages for the atbitrary decades upon which this

discussion is based.
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CHART 2

Change per Year from One Overlapping
Decade to the Next in the Output of Finished
Commodities and in the Price Indexes

Output, producers’ current prices

------------ P'i(e iﬂdfl

Per cent 0000 === Oulput, producers’ 1913 prices Per cent
15 e
b Consumers™ perishable
5L

- il SRR G N
Cl S—— ‘ ) —
-5 | =15

Consymers' semidurable 10

Atl finished commodities

-5 ! 1 L 1 L 1 1
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t
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1884-93  1889-94 1394-190) 18S3-1308 1904-13  1909-18 1314-2)  1919-28 19243  13-38
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the former. How much may be seen by comparing the devia-
tions from the mean rates of change for the entire period.
For total output in current prices the mean rate of change is
3-67; the average deviation of the decade rates, signs disre-
garded, is §.18; for the price index the niean rate of change
is 0.41 and the average deviation 2.33. For output in 1913
prices the variability is greatly reduced: from a mean rate
of 3.20 the average deviation is only 1.08. In some decades,
moreover, the fluctnation in the price index exceeds that for
oufput in current prices; when price fluctnations are elimni-
nated, the rate of change in output is reversed. For example,
the rate for total output in current prices rises from the in-
terval 1899-1go8 to 1904-13 to a peak in the interval 190g-18
lo 1914-23; in 1913 prices the rate declines in the interval

CHART 3§

Change per Year from One Overlapping Decade to
the Next in the Output of Finished Commodities
Producers’ Current and 1913 Prices

==———=Consumers’ perishable

----- Consumers® semidurable

"""""" Coasumers' durable
Per cent === Producers durable Per cent
5
10 - Producers” current prices ."' ""-...

S L i
1673'66 158'4'93 IBBI"DB 18941303 1399-1908 1504-13 109-14 1914-23 191928 192¢-33
{d 0 1 t

° ° te to L] o ta
W84-93  1889-98 1894-190) 1993-13G8 904-13  1909-18  1514.23 1915-28  1324-33 1329-38
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following 18g-1go8 to 19o4-13 and does not reach its peak
until the interval 1914-28 to 1g19-28.

The rates for the four major commodity groups show
similarities as well as differences in behavior. First, as in the
case of total output in current prices and in the price index
of all finished commodities, there is marked correspondence
between the patterns of output and prices traced by the rates
for each group. Both sets (except prices of perishable com-
modities) reach an early peak in 1894-1903 to 189g-1908;
decline to a temporary trough in the next or second follow-
ing interval; rise to another and more pronounced peak in
190g-18 to 1g14-25 (except producers’ durable commodities
in current prices, which reach a peak in the preceding in-
terval); and decline precipitously thereafter.

Second, since in the output of all four groups in current
prices, as in total output on the same basis, fluctuations in
the rates for the price indexes contribute appreciably to
fluctuations in the rates of change, the vates for output in

TABLE §

Arithmetic Average of Changes per Year from
Overlapping Decade to Overlapping Decade in the
Output of Finished Commodities and in the Price Indexes

CONSUMETRS PRO- ALL FIN-
Perish- Semi- DUCERS’  I1SHED COM-
able durable  Durable DURABLE  MODITIES

OUIPUY, PRODUCFRS™ CURRENT PRICES

Arithmetic avg. 8.52 3.30 4.70 408 3.67
Avg. deviation 2.74 3.60 412 3.84 3.8
PRICE INDEXES
Arithmetic avg. 056 0.33 0.22 035 0.41
Avg. deviation 2.40 2.85 1.76 2.6 2.33
OUTFIIT, PRONLICERS’ 118 PRICES

Arithmetic avg. 293 2.95 439 3.67 .20
Avg. deviation 087 1.15 2.57 1.60 1.08
Based on Table 4.



1913 prices fluctuate much less. However, the degree to
which movements in the price indexes make for diverse pat-
terns in the long term movements of output in current prices
differs significantly among the four commodity groups
(Table 5). The rates of change in the price index of con.
sumers’ durable products vary least from decade to decade;
and the consequent reduction in the fluctuations of the rates
for consumers’ durable output in 1913 prices is smaller than
for any other group. Despite the narrower Auctuations of
the rates for cach group, the intergroup variability of output
in 1913 prices is marked. In the perishable group the aver-
age deviation is especially low; and while the order of in-
creasing variability (perishable, semidurable, producers’
durable, consuniers’ durable) is the same for output in both
current and 1914 prices, the range of the average deviations
in the latter is from 0.9 0 2.6; from 2.7 to 4.1 in the former.

Finally, the patterns of the rates for output in 1913 prices
and in current prices resemble each other in varying degree.
In the two durable groups the fluctuations are more or less
parallel; in the nondurable groups there are significant
divergences. Consequently, the divergence in total output
is attributable chiefly to the perishable and semidurable
groups.

If the output of the four tominodity groups each had
changed at the same rate from one overlapping decade to the
next, so that the groups retained their relative positions, the
percentage share accounted for by each would have re.
mained constant. That this did not happen indicates that
important shifts occurred from decade to decade in the
shares (Table 6). Even for output in current prices, in which
the siniilarity in the Huctuations in the raes for the price
indexes tends to make the rates of change in output similar,
there are differences in pattern; in 1913 prices, the differ-
ences among the four groups are greater.

In any attempt to interpret the shifts, the interdependence
of the percentages niust not be forgotten. A change in one
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percentage—occasioned by a relative retardation or accelera-
tion in the rate of ontput of one commodity group—is neces.
sarily accompanied by proportivnate changes in the others.
Althongh we sunnnarize the nutjor movements in the shares
of all gronps, we belicve that the greater part of what may bhe
termed the controlting changes has its sonrce in the durable,
i.e., that variations in the shares of the nondurable reflect
primarily changes in the ontput of durable commoditjes.

In current prices the share of the perishabie group
hovered between 57 and 59 per cent th rongh 19og-13.
Sizeable declines then took place, especially from 1909-18 to
1914-23 and from 1914-24 to 1919-28. Althongh in the final
two overlapping decades, both of which include vears of
severe depression, the share of perishable products recoy-
cred somewhat, it did not reach even the 190g-18 level. In
1913 prices the long term relative decline is accentnated:
from an average share of 5.6 for 1879-88, the perishable
group fell alniost continuonsly to 477 by 1919-28.

The share of the semidurable group traces a less definite
pattern. In current prices it decreased slightly but without
interruption through 190g-18, increased slightly during the
next two intervals, then declined further. Price adjustments
moderate even these rather mild fincenations, A tendency to
decline stil persists in the share measured in 1913 prices, but
with the exception of the fairly sharp falling off from 1924-
33 to 1929-38, there are no large overlapping decade shifts.

As indicated, the more significant as well as the more
striking shifts iy the composition of total output are the
increased shares of ¢he durable groups, especially consumers’
durable. In current prices the average share of consnmers’
durable rose from less than 10 per cent in the early decades
to more than 15 in the later. But this substantiaj gain was

1919-28. For 1909-18 the average share was 10.9 per cent;
for 1919-28 it was 15-2. Moreover, despite the severe cnrtail-
ment in production during the depression of the 1930’s,
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consnmers’ durable commodities continned to average
about 15 per cent of total output. In 1913 prices the advances
are even more notable. After hovering aronnd 10 per cent
through 1go4-13, the average share increased to almost 14 for
1gog-18, to 16 for 1914-23, and for 1919-28, to more than 20.
Even thongh the ensning relative decline was slightly more
marked than when measnred in current prices, the con-
sumers” durable gronp still averaged 17.5 per cent during
1929-38. Throughont the entire sixty years the percentages
for the shares in 191§ prices are higher than in cirrent prices
—a reflection of a price differential in favor of consnmers’
dnrable commodities. This was especially trne during 191g-
28 when consumers’ dunrable commodities in 1913 prices
constituted almost one-fifth of total outpnt, althongh in cnr-
rent prices they made np less than one-sixth.

The share of prodncers’ durable commodities also gained,
bnt not as much as consumers’ durable. Moreover, the gains
were spread fairly evenly; in the shares in current prices
there was a gradual rise from between 10 and 11 to between
13 and 14 per cent of total ontput. Perhaps the chief feature
was that the peak shares were attained in the decades that
include the war years. After a slight decline the average share
settled at between 12 and 14 per cent. Although correction
for price changes does not affect the average share appre-
ciably, it dozs enhance the relative rise. Furthernore, in
1913 prices the share reached peak proportions not during
the war but immediately after, an indication that its war-
time increase in current prices was due chiefly to advances
in prices.

Shares of nondurable gronps vary inversely, and those of
durable groups directly, with rises and declines in the rates
at which prices changed. Such negative and positive correla-
tion between the shifts in composition measured in 1913
prices and the rates of change in the price index of all
finished commodities (Chart 4). especially high for perish-
able and consumers’ durable ontput respectively, indicates

23



CHART 4
Change per Year from One Overlapping Decade o the Next
in the Price Index ot Al Finished Commodities
compared with Changes in the Percentage Distribution
of Output in 1914 Prices

Price Index
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that during periods of more sharply rising (or falling) prices
the output of commadities for which demand is more post-
ponable expands (or contracts) more rapidly than the out-
put of commodities for which demand is less postponable.

To summarize: until 1914 total output of finished com-
modities did not change appreciably in composition. The
concentration of gain in the share of durable goods in 1919-
28 emphasizes how much large scale production of automo-
biles and electrical appliances affected the economy. The
great depression of the 1930's was the first major interrup-
tion to the long term rnise in the relative importance of
durable commodities. Whether this interruption was a
natural sequence of excessive acceleration in the 1g20’s or
the beginning of a period in which the durable groups will
not better their position—war and post-war activity excepted
—is difficult to determine. Undoubtedly during the next
few years the composition of commodity output will be de-
termined largely by atmament production.

Average Behavior during Business Cycles

How did the output and price series behave during reference
cycles? ® What were the average fluctuations and how well

68 Because of the uncertain reliability of onr annnal estimates hefore 188¢
we confine our analysis to the thirtcen complete cycles since that year. The
reference cycle dates, i.e., the turning points in the business activity of the
economy as a whole, established in the National Burcau study of business
cycles, give the following trough and peak years: trongh—1891, 1894, 18g6,
1900, 1904, 1908, 1911, 1914, 1919, 1921, 1924. 1927. 1932, and 1938: peak—
1892, 1895. 1809, 1903. 1907. 1q10. 1913. 1918, 1920. 1928, 1926, 1929. and
1937- A full explanation of the derivation of these dates. together with an
exhaustive trcatment of the problems of business cycle measurement. will
appear in a National Burean monograph by Wesley C. Mitchell and Artlun
F. Burns: Methads of Measuring Cyclical Behavior.

In interpreting our resulis the reader shonld keep in mind the limita-
tions of annnal series, which are less trustworthy than guarterly or monthly
for revealing cyclical behavior. Mild contractions. for example, are likely to
be concealed when the seailar trend is rising. Morcover, since annnal series
average and cancel fluctuations within cach year, both amplitnde and con-
formity tend to be less than in monthly data.
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did the series conforn to cycle turning points? Were there
any long term tendencies in the amplitude of fluctuation or
m the apparent conformity?

The measures of amplitude and conformity with which
we attempt to answer these questions are not difficult to
derive. In order that the scries may be presented in com-
parable form, the values at the initial trough, the peak. and
the terminal trough of each refercnce cycle are expressed as
percentages of the average value for the entire cycle.” The
differences among these percentages, or reference cycle rela-
tives, measure the total relative amplitude during expan-
sious and contractions. But since the phases as well as the
complete cycles vary in length, the changes in the reference
cycle relatives must be placed on an annual basis before
mcaningful comparisons of amplitude can be made.

Yet averages of per year changes fail to measure the con-
sistency with which a series responds to the beginning and
end of cyclical expansions and contractions, as defined by
the reference cycle dates. For that purpose we use the in-
dexes of conformity in the last columns of Tables 7.8.andg.
which take account of direction but not of magnitude. These
were derived, first, by crediting a series with - 100 for every
nse during an expansion or decline during a contraction.
with — 100 for every decline during an expansion or rise
during a contraction. and with o when there is no change:
and, second, by taking an arithmetic mean of ali the entries.

The indexes for the complete business cvcle are based on
the total average swings.® They are usually higher than if
we had averaged the corresponding expansion and contrac-

7 This is a simplified description. For example. 10 avoid overweighting the
trongh vears, the value for each reference trongh vear is given one-half
weight, for when cycles are measured from trongh to trough the terminal
rough of one cycle is always the initial trongh of the sicceeding evcle.

8 Separate indexes are computed from the trough-to-trongh and from the
peak-to-peak swing. The final indes is an arithmetic mean of the separate
indexes, each weighted by the number of evees covered. For further details
see Methods of Measuring Cyelical Behavior.
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tion indexcs, becanse when total swings are nsed. a series will
conform to the complete cycle not ouly when there is con-
formity during both expausion and contraction, bt also
when a per year rise during the contraction is less than dnr-
ing the expansion, or when a per year decline during the
expansion is less than during the contraction.

The behavior of the ontpnt and price series during the
thirteen complete cycles hetween 1889 and 1938 (Table 4)
confinns the conclusion obvious from onr discnssion of the
broader changes: that as a whole the period is characterized
essentially by expansion of output and rising prices. For
total ontput in cirrent and 1913 prices and for the price
index of all finished commodities, the differences between
the average standing at trongh and peak years show that the
average increases from initial trongh to peak are much
greater than the declines from peak to tenminal trongh.

Because most of the expansions lasted longer than most of
the contractions, the relations between rises and falls are
modified considerably when changes are measured on an
annual basis. For total outpnt in current prices the average
rise remains slightly greater than the average fall. For the
price index, however, the average per year change during
contractions exceeds that during expansions. Consequently
the removal of price fluctuations affects the amplitudes of
ontpnt in 1914 prices much niore during contractions than
during expansions.

The total average swings of output in both current and
1913 prices are much wider thau that of the price index. For
outpnt in current prices the swing is ahnost three times as
wide, and in 1918 prices (which reflect the adjustment for
the swing in the price index), almost twice. Price finctua-
tions thus acconnt for about one-third of the average swing
of output in current prices.

In a growing economy—dominated by expansions—there
is sonie reason to expect more consistency in the rises of pro-
duction series during expausions than in the declines during
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contractions. The behavior of the conformity indexes fulfills
this expectation. For output in current prices there is per-
fect conformity during expansions but an index of only
+ 38 during contractions. A similar though less close corre-
spondence is revealed by the indexes of output in 1913
prices.

Changes in the price index of all finished commodities,
however, consistently conform more closely during contrac-
tions, which suggests that prices may be more sensitive 1o
these phases of business cycles.

During the complete cycle the conformity indexes diffcr
less than the measures of amplitude. The turning points of
all three series agree fairly well with reference cycle dates.
Even the conformity index for prices is fairly high; while the
index of 4 84 for output in 1g1g prices, which exceeds
slightly that for output in current prices, implies alhnost
perfect positive conformity.

Among the commodity groups the differences in behavior
are prononnced. The average rises in the durable groups
greatly exceed those in the nondurable. The average de-
cline per year in the output of producers’ durable com-
modities in current prices is more than five times, and of
consumers’ durable almost three times, that in the perish-
able group. That these are not merely differences in am-
plitude 1s revealed by the conformity indexes during
contractions. The index for producers’ durable products im-
plies conformity in 11 of 13 contractions, that for consumers’
durable in g, that for semidurable in 8, and that for perish-
able in only 6.

When total average swings per year are compared, the
durable groups show amplitudes two or three times as wide
as the nondurable. But the complete cycle indexes of con-
formity are high for all four groups. In fact, perishable com-
modities conform most closely, which indicates not only
that there was conformity during expansions but also that,
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although ebsolute declines did ot always take place during
comtractions, relative declines usually did.

Not only do the group price indexes change less on the
average during reference cycles than the output of corres-
ponching groups in current prices, they also behave very dif-
ferently. The largest Ructuations, during expansions and
contractions as well as during the complete cycle, are in the
nondurable gronps. Likewise, the conformuty indexes for
the nondurable groups are considerably higher than for the

TABLE 8

Average Behavior of the Percemage Shares of Output
13 Reference Cycles from 1891 10 1938
AVERACE CIRANGE TOTAL  INDEX OF CONFORMITY
PER YEAR DURING  Av(,
REFERENCE SWING REFERENCE Com-
Expan-  Con- 'ER - Expan-  Con- plete
SION . tRCon YEAR  sion traction  Cycle

PRODUCFRS CURRF N1 PRICES

[ Perishabie 9 431 453 —37 —31 —68
(Jomumcrs'«{ Semidurable .2 +o6  4o8 —j —31 —i2
| Durable +38  —33 —7a +85 +62 +76

Producers Durable +19 —w08 —i;; +85 +6ig +64

VRODUCERS 1913 pRiICES

Perishable —25 413  4bg —bg —351 —4b 4

Consumery’ Semidurable —1 6 +86 453 —16 —3R —36
| Durable +52 —68 —i20 +85 +.16 + 56

Producers’ Durable +66 —i3y —200 +51 +69 468

durable. It is clear that the prices of durable conmodities
usually respond less sensitively and less consistently to busi-
ness cycles than the prices of nondurable.

The effects of mter-group differences in the fluctuations
of the price indexes are apparent in the measures of output
113 prices. The average per year rises are recluced in all
groups; the declines, in all except consumeers’ durable. How-
ever, smee these reductions are much greater for the non.
durable groups, the inter-group dilferences in amphude are
widened. Indeed. during comtractions boly perishable and
senmdurable output rise slightly per year after adjustinents
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for price changes, while durable declines considerably. The
total average swing of the producers’ durable gronp is cight
times that of the perishable, and of the consiners’ durable
six times.

To some extent the greater sensitivity of the durable
gronps to business cycles can be ascribed to the kinds of com-
modity incinded. Purchases of machinery and of consnmers’
durable commodities are more likely 1o decline during de-
pressions than is the consnmption of food and clothing.
Moreover, the flnctnations in the prices of the former are
relatively small. The evidence in Table 7 points to little, if
any, price reduction during contractions.

The inter-gronp differences in amplitnde are reflected
also in the bchavior of percentage shares of total ontpnt
(Table 8). In current prices the shares of the perishable and
semidnrable gronps decline during expansions and rise din-
ing contractions; the reverse holds for the dirable. The
shifts are especially great during contractions. Moreover, the
conformity indexes of the shares of the nondurable gronps
during both expansions and contractions are negative, those
for the perishable considerably so. The conformity indexes
of the shares of the durable gronps are strongly positive. Din-
ing the entire cycle the widest swings are in the sharcs of the
durable groups, especially producers’ durable; but the con-
formity indexes for all gronps have mnch the same relations
as do those measuring conformity dnring expansions and
contractions separately.

Differences in the rclative behavior of the price indexes
are reflected in the shares of total ontput in 1g1g prices. In-
tensifying considerably the rises and declines already noted
for the shares in current prices, they widen the average
swings. Thesc increases in amplitnde are not, however, ac-
companied by higher conformity. The proportions ol in-
verse movements in the nondurable shares and of positive
movements in the durable are abont the same as for shares
In current prices.
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Changes in Behavier duri ng Business Cycles

Both the rises amd declines in total ontput in cnrrent prices
are greater, on the average, during the six reference cycles
from 1914 to 1938 than during the seven from 1891 to 1914
(Table g). Especially striking ave the differences in the de-
clines during contractions: the average decline during the
contractions from g1 to 1938 1s almost five times that du-
g carlier contractions. The total average swing per year
for the cycles from 1911 o 1938 is more than twice that for
the earlier cycles.

The average swings in the price index of all finished com-
modities also differ narkedly, even more than those in
ontput in current prices. During the last six reference cycles
the average swing per year is ahnost tivelve times that during
the first seven—a ciear indication that prices finctuated more
violently during recent ¢ycles. Consequently, when changes
in output in 1913 prices ave compared, the differences be-
tween the seven- and six-cycle averages are considerably
smaller. The average swing during the niore recent cycles
is only about one-fonrtly greater than during the earlier.

Total outpnt and the price index of all finished com-
modities vary witl respect to changes in their conformity
to reference eycle tnrning points. The conformity of output
M current prices is slightly igher, of the price index, con-
stderably higher, and ofontputin 1g1g prices, slightly lower,
during the last six cycles. With the possible exception of the
improvement in the conformity of the price mdex, there is
litdde cvidence of significant changes. Yet when intensity
also is measnred. the fInctnations, particularly in ontpmt in
current pricesand in the price index of all hinished commodi-
ties, seemn to be more violent during the last six recent ref-
erence cycles than during the earlier seven. For ontput in
1913 prices the greater intensity is less marked and is con-
centrated i the declines during contractions. Too few cy-
cles are included in the averages to make definitive conclu-
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sions possible, but this shift may be symptowmatic of a tend-
ency toward more violent fluctuations.

The average swings per year for successive overlapping
combinations of three cycles (‘Table 10) substantiate this
hypothesis. Even during the successive sets of pre-war cycles,
total output in current prices tended to fluctuate more and
more violently, and except during the three cycles trom 1908
to 191g and from 1921 to 1932 the increase in amplitude
continued after the 1914-18 War. The swings in the price
index of all finished commodities do not increase as much.
Slightly greater swings through the war are followed by vio-
lent swings, then by a return to relatively mild ones. The
removal of these fluctuations in prices is, of course, reflected
in the measures for total output in 1913 prices. During the
earlier cycles the swings are fairly wide but follow more or
less the smne pattern; then they narrow appreciably. But be-
ginning with the cycles from 1914 t0 1923, each three-cycle
average wideus noticeably.

The factors underlying these changes in the pattern of
total output are better understood when the behavior of the
individual commodity groups is examined. Do the swings
widen in all four groups or in ouly one or two?

In current prices the output of all groups fluctuates more
during expansions and especially during contractions in the
six recent cycles than in the seven carlier. Average swings
per year more than double in the nondurable groups and
almost double in the durable. The increases in the amph-
tude of the price indexes, however, are much less evenly dis-
tributed. Sizeable increases take place during expansions in
the nondurable groups alone, and even during contractions
the increases for the nondurable groups are far greater than
for the durable. Consequently, when average swings per ycar
are compared, those in perishable and semidurable com-
modities are much wider and those in consuners” and pro-
ducers’ durable about the same.

In 1913 prices average per year changes in the output of
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the nondurable groups are actually smaller during the ex-
pansion phases of the six cycles from 1914 t0 1938; whereas
the changes during contractions are not only greater, but
are rises rather than declines. The average swing in semi-
curable output is two-fifths of that in the earlier, and in
perishable, only one-fifth—an indication of the more weighty
influence of price fluctuations during recent cycles. For the
durable groups, adjustments for fluctuations in prices have
little effect on either set of measures. The averages for the
six cycles still exceed those for the seven, and in about the
same proportions as those for output in current prices. So
far as total output in 1913 prices is concerned, the durable
groups alone are respousible for whatever tendency there is
toward greater fluctuations during recent cycles.

The conformity indexes vary less than do the direct
measures of amplitude; moreover, they do not suggest con-
sistently higher contormity for the six recent cycles. The in-
dexes of output in current prices are slightly higher for all
groups, except the consumers’ durable, as are those of the
price indexes of the nondurable. The conformity of the
price indexes of the durable groups is not good for either
set of cycles. In 1913 prices the indexes of output are con-
siderably lower for the nondurable groups and sligliiy
lower for the consumiers’ durable. For the producers’ durable
alone is there indication of closer conformity. Thus with
respect to the closeness with which the turning points of the
four groups conform to reference cycle dates the differences
between the cycles fron 1891 to 1914 and fron 1914 to 1938
are few and relatively small. Most significant perhaps is the
less close confornity of nondurable output in 1913 prices
during recent cycles. As in the case of total output, the major
differences seem to be in the intensity of cyclical fluctuations
rather than in conformity.

The timing of the changes revealed by the seven- and six-
cycle comparisons can be approximated from the three-cycle
averages of the per year swings (Table 10). For output in
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cutrent prices it varies considerably among the four groups.
In the nondurable, sizeable increases in the average swings
per year fivst appear in the three-cycle average from 1911 to
1921; thereaiter the swings ave consistently wider than in
any earlier set of cycles. In the consumers’ durable group the
swings are fairly wide in the earlier sets, becoming wider
through the cycles from 1904 to 1914. In the next three sets,
one of which reflects the dammping effects of the war on the
output of consumers’ durable commodities, the swings are
narrower. Beginning with the average for the 1919 to 1927
cycles, however, the swings becomne and remain extremely
violent. In producers’ durable commodities the swings begin
more mildly than in either perishable or semidurable, but
with the cycle average from 1896 to 1908 they increase greatly
and remain consistently more violent than the swings in
any other groups. Not until the 1919 to 1927 set of business
cycles are the swings in producers’ durable commodities
equaled by those in consumers’ durable.

The average swings of the price indexes are less marked
and less diverse than those of output in current prices. In the
nondurable groups alone are the swings during the post-war
cycles more violent, and even they diminish in violence dur-
ing the most recent cycles. The durable groups trace no well
defined pattern, and most of the average swings are relatively
mild.

The tendency nondurable output in 113 prices has to-
ward milder swings reflects the more violent swings of the
price indexes in the post-war cycles. In the durable groups,
on the contrary, amplitude is little affected by adjustments
for price chauges.

Although an inquiry into the factors underlying the dif-
ferences in the behavior of the measures of anplitude dur-
ing the more recent and earlier cycles is beyond the scope of
this paper,? a few observations that stem from the nature of

[N

9 At the very least, analyses of the series making up our major commodity
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the measnres and from onr knowledge of the changing com-
position of the commodity gronps can be made. Since a low
index of conformity impiies that the troughs and peaks in
a series match reference cycle dates only indifferently, there
is reason to expect a close relation between the degree of con-
fornity and amplitude. For example, the lower indexes of
nondurable ontput in 1913 prices during the six recent
cycles explain to some extent their narrower average swings.
Similarly, the higher indexes of nondurable commodity
prices as well as of the ontput of producers’ durable in 1913
prices may explain in part their wider average swings.

Nevertheless, differences in conformity o not explain the
wider average swing of consnmers” durable output in 1913
prices diring recent cycles. Here, and perhaps this is true in
considerable degree of prodncers’ durable also, the explana-
tion may lie in the changing composition of the durable
groups. If we are correct in assnming that commodities Iike
passenger cars and the larger electrical appliances are espe-
cially sensitive to cychical movements, then when they con-
stitute a major segment of the gronp i which they are
classificd—as they do in recent years (‘Table g)—the fluctua-
tions of that group are likely to he nore violent. On the basis
of thisassumption, much of the intensification in theaverage
swings of consumers’ durable outpnt during recent cycles
might be ascribed to the greatly increased production of new
types of consnmers” commodities. Obviously, however, the
fluctnations in all the minor groups in the consumers’ dur-
able gronp mnst be studied before definitive conclusions can
be reached.

We end this discussion of temporal changes in behavior
during business cycles with a few comments on changes in
the percentage shares. As noted above, the average shares of
the durable groups rise during expansions and decline dun-

groups as well as comparisons with other production series would he re-
quired. Only by such amalyses and comparisons can the behavior of the
broader groups be property interpreted.
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ing contractious in all thirteen cycles, while the shares of the
nondurable groups move inversely. Corresponding move-
ments characterize the averages for both the seven earlier
cycles and the six recent. During the latter, the fluctuations
in the percentage shares are inich niore marked, particularly
when measured in 1913 prices—a direct reflection, of course,
of the more violent swings in the ontput of durable com-
modities during the cycles from 1914 to 1938. The timing
of the wider swings in the shares of the durable gronps paral-
lels that of the wider swings in output {Table 10). The av-
erage swings in the producers’ durable shares broaden
considerably as far back as the three-cycle average for 1goo-
11; but the wider swings in the consumers’ durable shares
are essentially a phenonienon of the 1920’s and 1930’s.

Summary

1) Except for the final decade, the period 1879-1939 was
characterized by a notable increase in the output of finished
commodities destined for domestic consumption, whether
measured in current prices or adjusted for changes in prices
(a rough measure of plysical volume). In 187 total ontpnt
in current prices was $3.1 billion, in 1913 prices, $3.8; in
1939 it was $31.g billion aud $29.1 billion respectively. In
contrast to these increases of g4o and 770 per cent, popula-
tion rose some 260 per cent.

2) Differences in rates of growth among the commodity
groups caused the coniposition of total output to change ap-
preciably. Especially striking was the increase in the propor-
tion of consumers’ durable connnodities. From an average of
some 10 per cent of total ourput during the early decades it
reached an average of ahnost 20 per cent during the recent.
The percentage share of producers durable commodities
increased from about 10 to 13. In 1879 the two durable
groups combined constituted less than one-fifth of total
finished output; in 193q, almost one-third.

3) The extraordinary increase in the output of durable
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commodities can be credited in large part to the develop-
ment of the automotive and electrical industries.

4) The increases in ontput were not spread evenly over
the period or distributed equally among the four conunodity
gronps. The peak rates of increase occmred in the interval
1894-1903 to 1899-1908 and during the 1920’s and were
concentrated chiefly in the durable groups. During the
1930’s there was a distinct leveling off.

5) Variations from one decade to the next in the rates of
change in the price index of all finished commodities are
closely related to the variations in total output n current
prices and account for a large part of them. As a result, the
rates for total ontput in 1913 prices are not ouly usnally
lower than for ontput in cirrent prices, but also are subject
to smaller fluctnations.

6) Price adjustments affected the rates for perishable and
semidurable outpnt in 1g1g prices most, reducing cousid-
crably both the rates and their vartability from decade to
decade; the rates for consumers’ durable output were least
affected.

7) The inverse relationship of the shares of the nondur-
able groups in 1913 prices, and the direct relationship of the
durable groups, with the rises and declines in the rates of
change in the price index of all finished commodities indi-
cate that during periods of more sharply rising (or falling)
prices the ontpt of commodities for which demand is more
postponable expands (or contracts) more rapidly than the
ontput of commodities for which demand is less postponable.

8) The shifts in the percentage conmiposition of total out-
put occasioned by the great depression of the 1930’s inter-
rupted seriously for the first time the long term rise in the
share of durable commodities.

9) Total oniput in hoth current and 1913 prices and the
price index of all finished commodities fluctnated nuarkedly
during the thirtcen complete business cycles since 188q.
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Fluctuations 1n prices apparently accounted for about one-
third of the fluctuations in toial output in current prices.

10) The turning points of both total output series, as well
as of the price index of all finished commodities. conformed
rather consistently to the business cycle dates.

11) The four commodity groups behaved differently dur-
ing business cycles. The average per year advances and de-
clines, particularly the declines, in the durable groups were
much greater than in the nondurable. The indexes of con-
formity also were higher.

12) The intensity of fluctuation during business cycles
in total output and in the price index of all finished com-
modities tended to increase from 1889 to 1939, especially
during the six cycles from 1914 to 1938. That of total out-
put in current prices, reflecting the influence of price
changes, increased most.

13) In current prices the average swings in the output of
all four commodity groups were greater during the six recent
cycles. In 1913 prices the swings of the nondurable groups
were narrower, partly because of poorer conformity to the
business cycle dates. Since the swings of the durable groups
alone widened, responsibility for the wider swings in
total output in 1913 prices lies with them. The wider swings
of the durable groups, especially of consumers’ durable, may
be attributed in part to the greater production of such com-
modities as passenger cars and electrical appliances.

14) The shifts in the composition of total output, great-
est during recent business cycles, reflect directly the violent
fluctuations in the output of durable commodities. The
shares of the nondurable groups usually decreased during
expansions and increased during contractions; the shares of
the durable groups usually behaved contrariwise.
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APPENDIX

The following notes on sources and methods are intended
chicfly to qualify the reliability of the estimates.'® More details
will be snbmitted in the volume now in preparation.

The output of legal private enterprise alone is covered. Fiy-
ished commodities made in institutions and in governmental
establishments as well as the products of illegal enterprises are
not; in most years their output is probably relatively small.

Manufactured Commodities
The basic sonrce on the production of manufactured commod-
ties is the Census of Manufactures published decennially from
1879 1o 1899, quinquemnially from 18g9 to 1919, and bicnnially
since. Although the carlier volumes give somewhat less detail
than the later, the difhenlties of classifying several thousand
commoditics as finished or unfinished are not greater. Inagog, a
Census year with typical problems of classification, 2.1 per
cent of our total of finished manufactured commoditics were
originally classified as mixed (finished and unfinished). Al
though we had to approximate their allocation there is not
necessarily a probable crror of 27 per cent in the 19og total. If
the net error of allocation reached plus or minus 25 per cent, an
extreme assumption, our estimate would be affected one way or
the other by as mnch as 6.8 per cent. Hypothetical effects on
cach major group can he calculated in similar fashion.
T VARIVLION IN
6 OF MFD. COMMOD- TOVAL THAT WOULD
ITIES ORIGINALLY RESULT FRON AN

CLASSIFIED AS MIXED 1 XTREMF FRROR OF
IN THE LGOG 10FAL MLLOCATION (2577 )

Perishable 3u.9 77
Consumers” { Semidurable 18.3 4.6
Durable 4.7 3.7
Producers’ durable 350 83
‘Total 27.1 6.8

10 The estimates for 191g-33 are described fully in Cormmodity Flew and
Capitai Formation_Vol. Oue, Pans I and 11: the comments in 1his Appendix
apply chielly 10 the years prior to 1919 and 10 1he lentative estimanes for 1he
vears since 1933.
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We allocated the rather large segment of mixed commoditics
mainly on the basis of Census fignres for materials consmmed in
manulacturing and on daia from monographs and studices of spe-
cific industries. Special attention was given snch commodities as
flour and cotton and woolen woven goods, for they tend to reflect
changes in cousumption habits. For these and many others,
varying pereentages were derived. But even for commodities
whose allocation had to be based on constant percentages it is
not likely that the maximum error in any one year for any
single commodity is large. The percentage cffect of such errors
on a minor gronp total is of course much smaller.

The occasional necessity of assigning the eutire ontpnt of in-
dividnal commodities to one or another of onr gronps led to the
inclusion of some comnodities that do not, strictly speaking.
belong. This lack of precise classification was most marked in
the consuniers’ and producers’ durable gronps; for example. it
was not possible to segregate passenger cars used for business
from those used for pleasure.!! However, even for the durable
groups the maximum nct errors arising trom all deficiencies in
classification arc probably oo small 10 affect our measures of
change scriously.

Census data secem to be ronghly comnparable from one year
to another. The raising in 1919 of the lower limit of coverage
of establishments from $500 10 $5.000 hardly affects the com-
parability of carlier aud later figures. The inclusion of neigh-
borhood custom and haud trades in 1879 and 1889 might secm
more scrious; but our adjustments designed to exclude such
establishments in 1889 on the basis of data for 1899 accounted
for less than g per cent of the total output of finished conr-
modities. Even if the adjustments understate considerably the
output of small cstablishments, comparability would not be
appreciably reduced.

The limitations upon the accuracy of the intercensal data
cannot be dismissed so casily. Many of the interpolating series
were compiled from production figures for appropriate indus-
trics given in various state reports. Eight states-—-Pennsylvauia,

11 Ibid., Vol. One, p. 467, for an extended discussion of these problems.
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Ohio. Massachuisetts. New Jersey. Missouri, Comnccticnt. Rhode
Island. and Virginia—corpiled usable lignres for five or more
years: but the lack of data fromn the two great industrial stages
of New York and Hlinois, the obvious regional deficiencies. and
the use of industrics 1o represent commodities, all poing 10
possible weaknesses in the state serics.

Additional serics were devived fron a wide variety of sources.
both government and privatc. Governmem sonrces included
reports and special studies of the Departments of Agriculture.
Commcree, Labor. and huterior, the  aterstate Commerce
Commission. the Burcan of Corporations. the Federal Trade
Commission. the Burcau of huternal Revenne. and the War
Industries Board: private sources inclnded industrial and coin-
modity monographs. trade association releases. nade peridi-
cals. and reports of corporations.

We tested all serics as thoroughly as we could by noting care-
fully the extensiveness and inteusiveness of coverage. by exam-
ining changes in the ratios of sample to Censns data from Cen-
sus year to Census year. and by comparing independently de-
vived serics whenever possible. These tests indicated that the
annual estimates for the years after 1899 for most of the minor
commodity groups were reasonably dependable approximations
of yaar-to-vcar movements. For 1879-99. and espcaially for 187g-
89, the interpolations were less accurate. However. when the mj.
norgroups were combined into wajor gronps. even the estimates
for these decades seemed rcliable enough 10 be used in any
analysis that did not deamand extremely precise mcasurement.

Nonmanufactured Commeodities

humportant in 1wo groups. foods and fuels. nommanufactured
commodities include procduucts of favms. fisherics. mines. and for-
osts. Most of the cstimates were derived from publications of
the Department of Agriculture. the Burean of Miues, and the
Burcau of Fisherics. For agricultural products a monograph by
Fredcrick Strauss and L. H. Bean. Gross Farm Income, Indexes
of Farm Production and of Farm Prices in the United Staies.
1869-1937 (U. S. Departmeny of Agriculture. Technical Bul.
letin 03, Dee. 140). was especially kelplul.

Many of the estimaies for nonmamifactured commodities.
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although fairly good indicators of long term movements, are
less reliable than those for manufactured, and may not measure
ycarto-year changes accurately, especially before 1goo. For-
tunately these less reliable figures are important in the perisha-
ble group alone, and here coustitute only 10 to 15 per cent of
the total. Thus the consequence of cven rather large errors
would not be very great.

Imports and Exports

Annual data are reported in considerable detail in Department
of Commerce and Treasury publications. Since for our adjust-
ment, exports had to be valued at producers’ prices, the chief
task was to determine at what price level exports were reported
and the corrections required. The corrections aflected the
minor group totals only slightly; indeed the entire adjustment
for imports and exports made relatively little difference in most
minor groups.

Price Indexes

So far as possible, price indexes were constructed for cach minor
group. Most of the scries entering into the group compilations
are from the wholesale price bulletins of the Bureau of Labor
Statistics; some are from the President’s Conference Commit-
tee |on Railroads], the Burcau of Valuation of the Interstate
Commerce Commission, the Bureau of Corporations, the Fed-
eral Trade Commission, the Automobile Manufacturers’ Asso-
ciation, and Senate Report 1934, Wholesale Prices, Wages and
Transportation (Finance Commiittee, 52d Cong., 2d Sess., Part
V).

All the scries suffer from defects inherent in their origin.
Those from the Bureau of Labor Statistics are usually list price
quotations for specific grades of commodities in specific geo-
graphical locations. Moreover, despite attempts to obtain quo-
tations on commodities qualitatively comparable over time, an
indeterminate mixture of price and quality changes remains.
In some series from other sources—for example, the per unit
price of automobiles, which we had to nse for the years before
1913—we could not differentiate between price and quality
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changes. Yet it is unlikely that these defects, ubiquitons as they
are, scrionsly impair the nscfuluess of the indexes. !

Of graver import is the absence of any price serics wharever
for many commodities. We tried 1o compensate, at least in part,
by using indexes of the chief materials that cluLer o a con-
modity, for example, women's dress goods to represent women’s
dresses. This procedure did not provide suflicient series (o
cnsure complete coverage, however, and for 1o minor group is
there a series for every commodity in it. For a {cw, cnongh serics
are available to warrant an asstuption of fair representative.
ness; but for many, including most of the dnrable groups, the
coverage is below 25 per cent and the represcntativeness nncer-
tan. Fiually, for some¢ minor groups we could not get any
serics at all; in 1909 such gronps accounted for 3.1 per cent of
the total valuc of semidnrable commaoditics. 22.8 of consumers’
drable, and 24.4 of producers’ durable. To derive estimates in
1913 prices for these gronps we had to resort to cither an index
for a rclated group or an average index based on all the other
minor groups within the apposite major gronp for which we
had compiled separate indexes.

Thus the price series are not entirely satisfactory. Even for
the years since 1919 the indexes for the durable groups are none
too reliable; for earlier vears, especially before 1913, they are
less so. The other gronps also suffer from a relative scarcity of
good series. However, despite the probability that the price
indexes and consequently the estimates in 1913 prices arc sub.
jeet 10 a wider margin of error than the estimates in current
prices, we believe them to he fairly adeqnate indicators of the
movements they are intended to measure,

Estimales since 1919

To make a continnons series for more than half a century we
supplemented the figures for 1879-1919 by approximately com-
parable data for 1919:33 from Commodity Flow and Capital
Formation, Volume One, Parts I and 11, and by tentative esti-
12 For a recent appraisal of the BLS wholesale price series see Sanl Nelson,
A Consideration of the Validity of the Burcau of Labor Suatistics Price

Indexcs. printed as Appendix Iin The Mtructure of the American Lconomy
(National Resources Committec, 1939).
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mates for the years since 1933. In extending our groupings to
the years since 1919 we had to reclassify some commodities.
Adjustments climinated the more scrious discrepancies between
the two sets of estimates; those that remain can be approxi-
mated by comparing the two figures for each group shown for
1919 in Table 1. Since the estimates for 1919-33 are based on
the somewhat more detailed connnodity classification of recent
Census years, the later set is probably the more accurate, but
the differences are small enough to warrant an assuinption of
comparability.

The figures for the years since 1933 are little more than ten-
tative approximations. For the Census years 1935, 1937, and
1939 the estimates were made first by minor groups then sum-
mated into major groups; for the intercensal years 1934, 1936,
and 1g48. by major groups alone.

Estimates of manufactured commodities for 1935, 1937, and
1939 were derived from rough tabulations of data from the
Census of Manufactures. Interpolations for 1934 and 1936
were based on the gross income of relevant groups of manufac-
turing corporations reported in Statistics of Income. For 1938
we used the Dun and Bradstreet sales estimates of manufacturing
corporations (Dun’s Review, May 1939), together with factory
sales of passenger cars and motor trucks compiled by the Auto-
mobile Manufacturers’ Association.

Estimates of nonmanufactured commodities for 1934-39 are
based on data on farm income and on the value of preducts
retained for home consumption compiled by the Bureau of
Agricultural Economics, and on the output of anthracite coal
as reported by the Bureau of Mines.

The price indexes for 1919-39 are essentially those described
in Commodity Flow and Capital Formation (Vol. One, pp.
152-3). Although the indexes are modified somewhat by the
addition or dropping of a few serics, their reliability as a whole
is not appreciably improved. For many minor groups, especially
those comprising the durable groups, the indexes remain in-
complete.
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