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PREFACE

Increasing attention has been paid in recent years to the behaviour
of particular price groups in contrast to emphasis placed earlier upon the
broad movements in the general field of commodity prices. Although valusble
as an indicator of underlying trends, the general wholesale price index may
tend to obscure significant divergent movements in constituent commodity groups.
This fact has led the Bureau to experiment with supplementary price index number
series in order to provide a better basis of appraising chenges in the general
wholesale prize level. As a result of experiments to date, a new series of in-
dex numbers of industrial meterial prices is presented in this bulletin, to-
gether with a description of tests which led to the cholce of commodities and
index formula selected. This work has been done by Douglas L. Ralston, B.A.,
under the direction of E. F. Greenway, M.A. It was conducted in the Bureau's

Internal Trade Branch of which Ferbert Marshall, B.A., F.S.S., is chief.

R. E. Coats,
DOMINION STATISTICIAN.
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A PRICE INDEX NUMBER OF INDUSTRIAL MATERIALS

PURPOSE OF TEE INDEX

The primary aim in constructing an index of industrial materisl prices has
been to provide a statistical measurement specially suited to a week-by-week examin-
ation of price behaviour in the markets which provide the basic materials required
by industry. This index of 30 industrial materials is sufficiently inclusive to repre-
sent the general movement of prices for the industrial material group. More than 50
per cent of the annual value of such materials is directly represented, and a much
higher percentage receives indirect representation. The index reflects, therefore,
the composite of demand and supply forces which find expression in market price move-
ments. Powever, the reaction of supply to demand is by no means uniform for all in-
dustrial materials, and likewise demand does not always show the same reaction to
changes in supply. Therefore it is not sufficient to treat industrial material prices
as a homogeneous unit, and to point out that industrial demand is the best available
gauge of prospective business activity. It is necessery to recognize basic differ-
ences in demand and supply behaviour, and to search for a classification of industrial
material prices which will throw these differences into cleer relief.

INDEX CEARACTERISTICS

Casual inspection of industrial material price movements reveals two broad
types of behaviour. There is an important group of materials for which the price
structure is highly stable, yielding very slowly to forces of change. The supply of
such materials can be, and usually is, adjusted quickly to variations in demand.

This group includes the ferrous metals, coal, crude oil, etc. There is another larger
group of industrial materisls whose price structure is quite sensitive to market in-
fluences. In many cases, markets for this group are highly organized and trensactions
are conducted in future as well as in spot positions. For some of these, supply also
can be adjusted fairly readily to demand, in view of the nature of production and a
relatively small number of producers, e.g., non-ferrous metals. For others, supply
adjustments are slow and in some instances falling prices may lead even to a tempor-
ary increase in production, when large numbers of producers increase output in an
effort to offset the influence of price upon income, e.g., wheat. The character of
demand for these commodities, which are mostly food products, also differs from thet
of other industrial materials. Requirements for most basic food materials are rela-
tively constant, responding but slowly to changes in price. Purchases of other in-
dustrial materials are much more variesble, depending upon changes in business prospects.

Possibilities of differences in price behaviour related to these comsider-
ations have led to a division of industrial material prices as follows:

1, Stable prices
2. Sensitive prices (a) manufacturing materials
(b) food products

This classification, although empirical in character, makes possible the
observation of divergent price movements which have had an important bearing upon
economic developments during the past ten years.

In applying this classification to industriasl material prices, an unweighted
geometric average with the year 1926 as base, has been employed. The choice of this
method was determined by extensive experiments with different types of index formulee.
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From the various tests made it was found that for the particular purpose which the in-
dex was intended to serve, the unwelghted geometric average possessed definite super-
fority to other types examined. Weighted indexes, constructed from.a relatively small
number of commodity price series, were influenced strongly by a few important products
whose individual price fluctuations were in a position to overbalance the general move-
ment through their extremely large weights. Especially was this noted in the case of
wheat. On the other hend, the unwsighted geometric average in which each item possessed
equal weight was less liable to erratic behaviour. Suchk significant commodities for
measuring price changes as non-ferrous metals and vegetable oils, which were relatively
unimportant in the weighted indexes exerted a pronounced influence upon the unweighted
geometric series.

Further, the unwelghted geometric average proved as sensitive to basic price
changes as other types of averages. At several points it was shown to be more sensi-
tive than the other formulae consjdered. It should be noted also that the index levels
using the unweighted geometric average were not substantially different from those of
the weighted average. This was chiefly due to the inclusion of a representative group
of stable price series which offset the lower price levels of the more sensitive com-
modities.

A detailed description of preliminary investigations leading up to the final
choice of index formula and commodity price series is siven at a later stage. The com-
plete index of industrial material prices in both tabular and grephical form is present-
ed immediately following. It will be noted that the index hes boen computed from 1926
to 1938 on a monthly basis, while a weekly index for the year 1938 to date also is in-
cluded. It is plenned to compute indexes weekly hereafter, to oe released alcng with
the Bureau's general index of wholesale prices.

TABLE I. MONTELY PRICE IWDEY. NUMBERS QE_{NDUSﬁEEEElﬂﬂquIAISz,1925'1958
(1926=100)
L : =

Year Jan. Feb. Mer. Apr. Nay June July Aug. Sept. Oct. Nov. Dec.

45886, . . » 104.7 102.6 100.7 99.4 98.3 98.4 99.5 98,9 99.2 99.1 97.4 98.0
dOR ... gr.e  99.3 | 94 98.7 96.8 96.9 96.0 96.6 96,7 9570 9%.85 “96.1
1928 ... 29,4, 0987 . 94,8, S0, 95.2,.995.8 93.4 9851 99,9 '89.9..90,2, 9.l
1929 ... 2.2 92,7 93.2 91.8 90.3 90.4 92.9 93,0 93,7 92.4 B89.4 B89.5
1930 ... 88.3 86,8 84,0 B83.4 79.8 77.4 74.0 71.9 69.3 67,7 66.6 64.9
1931 ... 63.9 62.1 61.6 61.2 '59.5 59.3 9596 57,9 56.1 59.7 58.1 57.7
1932 ... 56.8 55.2 53.4 51.5 49.7 49.2 50.3 51.6 51.5 49.9 49.1 47.4
1933 ... 46,0 45.8 48.4 49.3 54,0 56.7 60.8 59.4 58.6 55.7 57.0 57.6
1934 ... 59.4 61.7 61.5 60.9 60.7 60.9 59.8 60.1 59.1 58,4 58,3 58.9
1935 ... 59.8 60,0 59,7 6l.1 62,0 61.7 62.0 62,1 64.1 65.9 65.5 65.3
1936 ... 66.1 66.5 66.3 66.0 64.6 64.6 66.4 67.7 68.2 68,0 69.9 73,1
1937 L AL 7801 7903 85.2 84.7 83.4 8203 84.5 8209 8102 75.8 7304 71.5
‘1938 ... 70.6 69.2 68.8 67.4 65,9 65.5 66.3 65.1 64.1 64,2 64.2
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TABLE II. CONSTITUENT GROUP PRICE INDEX NUMBERS OF INDUSTRIAL MATERIALS, 1926-1938
(1926=100)
1. Eighteen Sensitive Commodities (Manufacturing Materials and Foods)
> — - — > o - =]
Year Jan. Fedb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1832618 /s o 108.1 104.6 100.7 99.4 97.1 97.8 99.1 98.3 99,1 98.5 96.3 96.4
1927 ... 95.2 95,7 95.1 96.2 96.3 96.5 95.5 96.6 96.8 95.9 94.1 96.3
IOZEL, L. 96.8 93.3 94.1 93.5 95.3 93.4 92.5 90.4 88.4 86,8 87.0 88.5
9200, L 90.1 91.0 91.6 88.9 86.3 B86.4 90.5 90.7 91.8 89.1 84.4 B4.4
ML 510 R 83.4 8l.4 78.0 73.9 72.4 69.3 64.9 62,3 58.9 56.7 56.0 53.9
RAELS S S52.7 50,9 50.4 50.1 48,1 48,0 49.2 46.9 44.6 45.9 46.9 46.8
1932 ... 46.2 44,1 41.8 39.0 37.3 36.6 38.3 40.3 40.2 38,0 36.8 34.7
1986~ ... 33,5 33.3 35.5 37,0 44.5 48.0 53.2 51.0 49,5 45.1 46.2 46.5
1934 ... 49.1 52,0 51.3 50.3 49.9 49.6 48.2 43,9 47.8 46.8 46.9 47.8
1935 ..e 48.9 o 4846 43,5 "50.5 51.9 5105 S2.0/ 5882 S T 9.1 560 'S8.E
1936 ... 57,1 57.2 56.9 56.3 54.2 54.3 57.0 58,6 58.9 58.6 61.3 65.1
NI 5 o 7036 728 78:2% W64 73.7 73.2 75.8! 7804 T0.8 6540 BLZ 58.8
1938 ,.. 98.2 56.3 5640 54.4 53.3 53.0 54,8 52.8 51.2 51.7 51.8 -
2. Thirteen Sensitive Manufacturing Materials
Mmm“m
Year Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1926 ... 1l2.1 107.2 102.6 98.9 95.9 95.9 97.9 98.6 99.1 97.8 95.8 94.6
1927 ... 93.4 93.5 93.7 93.6 92.2 93,1 91.9 93.4 93.9 93.6 92,2 94.3
L92RIE, . o 94.7 90.7 90.0 88.0 89.1 87.7 87,3 85,5 83.7 83.7 85.3 86.5
31T RS 90.8 91.2 92.6 88.5 85.4 85.6 86.0 86.9 89.3 B86.4 82.4 81.5
1930 ... 8l.8 79.6 76.3 71.1 70.4 66.9 63.8 61.7 58.8 55.9 56.1 54.8
1931 ... 53,3 51,3 51.5 50.4 48.1 47.6 4B8.7 46.5 44.4 45.4 46.3 47.7
BN, 2. 46.8 44.3 42,1 38,6 36.4 34.9 35.8 38,6 40.0 38.0 37.1 35.8
1933 ... 34.2  33.6 35.7 36.5 43.8 48,2 52.8 50.7 49.2 45.9 47.1 47.4
1934 ... 46.8 49.1 48.4 48.3 47.2 45,9 44,0 44,5 43.6 43.2 43.6 44,2
1935 ... 45.1 45.4 44.3 45.9 47.4 47.2 48.3 48,6 51.9 56.0 56.6 55.6
1936 ... 96,3 56.2 56.6 55.9 53.7 53.3 54,9 56.0 56.8 56.7 60.5 64.0
1987 ... 70.4 71.5 77.9 73.6 71.7 70.0 71.4 69.6 66.7 60.8 57.2 54.4
1938 ... 33.1 51,1 50,7 48.8 47.4 46.5 49.4 49.6 49.6 51.4 Sl © =
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TABLE II. CONSTITUENT GROUP PRICE INDEX NUMBERS OF INDUSTRIAL MATERIALS, 1926-38(Con.)
(1926=100)

3. Five Sensitive Food Products

W — -—
———— S TR i -~

Year Jan. Feb. Mar. Apr. May June  July Aug. Sept. Oct. Nov, Dec.
1926 ... 98.4 98.1 95.7 100.7 100.3 1:03.2 102.3 97.8 99,0 100.2 97.7 101.%
1987 .yd 100.2 - 10MSS 99,1 103.,3 107.6 106.3 105.9 105.4 104.8 102.0 99.3 102.1
1928 .3 M08.3 10055 "105.8 " J0SLL 113.6 ° 110G1" 1074 104.7 108l . 95,4 91.6 93.9
1929 ,.. 88.2 90.4 89,0 90.1 88,9 88,5 103.3 101.6 98.6 96.6 89.8 92,4
1830 ... 87.7 86.4 82,6 8l.9 77.8 76.0 67.6 63.9 59.1 58,8 55.8 51.8
1931 ... 51,3 49,9 47,8 49.4 48,1 42,2 50.7 47.9 45.0 47.4 48,5 44.5
1932 ... 44.6 43.7 40,9 39,8 39.6 41.2 45.8 45.1 40.6 38edy 361" 1118220
1933 ... 32.0 32.6 38.4 41.3 46,3 47.3 54.4 51.9 50.2 43,3 43.9 44.3
1934 ... 56.2 60.7 597" ~5640-- B57.6 60,6 6l.1 62.3 60.8 57.6 56.7 58,3
1935 ... 60,1 60.1 6l.4 64.7 65.8 64.7 63.2 62.8 62.7 59,9 57.0 58.1
BEE ..o" 594 © 59,5 57.7. S5 55.4 57.1 62.9 66.0 64.8 63.9 63.3 67.8
1937 ... 75.0 74.4 7859  81L5 79.1 82,1 88368 uBd, 1 S82061 WIS a5 7343
19881 ¢ se 1 7306 |3 72:4 T TeRS 74,4 - 71,7 63,3 55L6) 52,6] 52 .8 -

4. Twelve Stable Commodities
Year Jan. Feb, Mar. Apr., May June July Aug. Sept. Oct. Nov. Dec.

1926 ..4 99.7 99,8 100,6 99,4 100.2 100.1 100.1 99,9 99,5 100.0 99.1 100.5
1927 ... 100.3 100.3 98.5 97.6 97.6 97.3 96.6 96.6 9646 9642 95.8 95.8
1928 .eo 93,3 94.3 95,3 95.2 95.1 94,4 95.2 94,8 94,8 94.8 95.4 95.7
1929 ... 95.4 95.4 95.7 96.3 96,6 96.6 96.6 96.6 96.6 97.5 97.5 97.6
1930 +es 98,2 95.5 94,3 94,5 92,3 91,3 90.1 89.1 B88.6 87,9 B6.2 85.6

1931 ... 85.4 84,0 82.9 82,6 82.4 8l.5 79.6 79.6 79.3 8l.2 80.1 79.0
1932 ... 77.8 77.4 77,1 “8s4 76,7 6.6 75,5 W80 .9 785.0 2.5 75.5
1933 ... 74,0 73.9 73,9 973.4 72,5 73.0 74,6 74,7 75.6 76.4 78.0 79.4
1934 ., 79,1 79.6 80,7 8l.1 8l.7 82,9 82,7 82,0 81,2 8l.,5 8l.l 80.7
1935 ..e 80.8 80.8 B8l.4 8l.2 8l.0 8.0 80.7 80.5 8l.2 81,6 B8l,3 B8l.6
1936 ... 82,4 83,5 83,5 83,5 84,3 83,6 83,6 83.9 85.0 85.0 85.1 85,0
1937 ... 88,9 91.3 96.9 100.,2 100.6 98,8 99.5 99.5 99.6 98.6 96.3 96.0
1938 oee 9‘05 94.3 95.8 92.8 90.6 90.0 88.5 89.3 9001 89.0 8805 =
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TABLE I1I. WEERKLY PRICE INDEX NUMBERS OF 30 INDUSTRIAL MATERIALS, 1938
(1926=100)
A FTZgegrE & A0 a1 TITETXTTXT
Jan. Feb. Mar., Apr. May June July Aug. Sept. Oct. Nov., Dec,
lst Week ... 714 69.3 69,0 67.7 66.8 65.0 66,7 65.4 64,2 64,5 63.8 63.5
2nd Week ... 71.4 69,0 6B.9 67.4 66.9 64.9 67.1 64.8 63.8 64.7 64.0 63.8
3rd Week ... 70.5 69,2 68,8 67.5 65.5 65,0 66.4 65.1 64.4 64.0 64,1 63.8
4th Week ... 69.5 69,1 68,6 67.5 64.9 66.4 66.6 64.7 63,9 64.1 63.8 63.9
5th Week ... - - -  67.0 - =T '66R2 -  64.4 - - -
TABLE IV. CONSTITUENT GROUP PRICE INDEX NUMBERS (F INDUSTRIAL MATERIALS, 1938

(1926=100)

F

1. Eighteen Sensitive Commodities

[ ———— e ———————————— =

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
lst Week ... 59.3 56.5 56.1 54.6 53,6 52.2 54.6 53,6 51.5 51l.7 51l.2 51.0
PRABNERK 5" = D930 D00 | DB 94l - 53.7 52,1 853 5209 | 51l.0% 9252 HleD) D3
3rd Week .o 5840 56,3 5641 54,7 52.8 52.3 54,9 52.6 51.6 51l.4 51.5 51.4
4th Week ... 56,7 56,2 55.7 54,6 52.0 54.2 55,1 52.2 S51l.,0 51.5 51.3 51.7
sth Week eos e - - 53.9 - - 54.7 - 51-5 = ) —

2., Thirteen Sensitive Manufacturing Materials

e e = - - P e = ‘ R S TIPS

Jan, Feb., Mar. Apr. May June July Aug. Sept..Oct. Nov. Dec.
lst Week .., 54.2 51.4 50,8 48,9 48.0 46.1 48.5 49.9 49.2 51.2 51l.1 50.1
2nd Week ... 54.4 51.0 50.3 48.3 48.1 46,2 49.7 49.6 49.4 51.7 51.4 50.0
drd Week ... 53.0 51.2 50.4 48.9 46.7 46.0 49.2 49.4 49.9 5l.4 50.9 50.1
4th Week ... 51,6 51.0 49.6 49.1 45.6 47.5 50.0 49.6 49.7 51.9 50,5 50.3
Sth Week ... - - - 48,5 - - 50,3 - 50.2 - - -

3. TFive Sensitive Food Products

ERMTETETTALET XITREIE TSI o0 e LR RRTR s s = R e S e e T e = == & o 3

Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec,
lst Week ... 74,3 72,3 72,7 72,7 71.6 72.4 75,0 64,7 58,4 53.4 51.5 53.4
2nd Week ... 738 71,7 71,61 73,0 1 71,9 71.4 72.5 162,9 55.8 53,7 51l.6 55,0
3rd Week ... 73,6 72.4 71.9 73.4 72,6 73.8 73,2 62.3 56,7 51.7 53.4 54.9
4th Week ... 72,6 72,4 72,8 72,0 73.3 76,3 71.4 60,0 54,9 51,0 53.4 55,3
5th "eek seoe = — = 70.9 " S 68.6 b 5506 - - -

4. Twelve Stable Cormoditles
= T e X = ey s i1

Jan. Feb. Mer. Apr. May June July Aug. Sept. Oct. Nov., Dec,
1st Week ... 96.1 94.5 94.4 93,8 92,7 90.6 90,0 88,5 89,3 90,0 89,1 88,5
2nd Week ... 96.1 94,5 94,3 93,8 92,7 90,6 90,0 88,5 89,3 89.4 88,9 88.5
3rd Week ... 94,7 94.4 93.8 92,9 90.6 90,0 88,5 89.7 90.0 89,0 88.5 88.3
4th Week ... 94,4 94,4 93,8 92,7 90.6 90.0 88.5 89.3 90.0 89,0 88,5 88.1
S5th Week ... - - - 92,7 - - 88.5 - 90.0 - - -
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INDEX BEFAVIOUR, 1926-1938

The major trends outlined by the index of industrial material prices since
1926 can be summarized briefly as follows: From 1926 to 1929 underlying instability
was apparent and the general index moved lower at & gradual pace throughout the period.
From the base average, the index fell to 93.7 irn September 1929. Then followed a
severe decline which depressed industrial materlal prices along with other principal
commodity groups until the beginning of 1933. Temporary improvement occurred in 1932
during the summer months, but markets weakened again towards the close and dropped to
new low levels in February 1$33. At this point the index stood et 45.8. A gracual
rise punctuated by intermittent short-period declines ensued. In March 1937 industrial
material prices attained their highest point sirnce 1929, the index for the month reach-
ing 85.2. A slightly lower peak was shown in July, after & minor reaction, when the
index rose from 82.3 in June to 84,5. From this period to November 1938 the index ol
industrial material prices receded tc levels on a par with those of 1936 snd the latter
part of 1935, with the November index recorded =s 64.2. From Chart 1 it may be observed
that the course of the industrial material price index since 1929 was generally similer
to that of the Bureau's wholesale price index of 567 commoditles.

The behaviour of constituent price groups which make up the composite index
is also worthy of note. From Chart 2, Page 7 ,showing the averages for the past thir-
teen years of the 18 sensitive commodities, tte 12 stable commodities, anc the composite
index of these separate groups, the effects of the constituent serles upon the composite
can be appreciated. It is apparent a*t the outset that the composite index follows
closely the price level of the sensitive commodity series, the effect of the 12 stable
{tems being mainly to moderate the amplitude of fluctuations. It can be observed also
that in the combination of the two series the average lies at all times below the level
of the 12 rigid products and above that for the sensitive group. Prices for the items
comprising the former series have remained relatively high in comperison with 1926
averages, while the average for the sensitive group since 1929 has been usually at
much lower levels.

When consiéering the price movements of the sensitive commodity series, 1t
should be noted that the beheviour of constituents in this group is by no means homo-
geneous. The classification of sensitive commocdity prices into menufacturing mater-
{als and food products serves to illustrate the divergent characteristics of some
significance. The yeer 1929, particularly tke latter montks, presents an example of
this variance in price behaviour. From June to July the index of the food products
group advanced from B88.5 to 103.%, as compared to a fractional increase in manufactur-
ing materisals from 85,6 to 86.0 (cf. Chart 3, Page 9). The extreme rise in the food
products index was due to & sharp advance in graeirn prices caused by threatened drought.
It was reflected in the sensitive group averege and irnfluenced its movement to a great-
er extent than the larger sub-group composed of manufecturing materials, Fowever, in
general, the composite average followed the trends of this latter group. This is shown
clearly from an observance of the separate movements during the period 1934-35, and
again in 1937-38. A sharp advance chiefly in steers and hogs during the opening month
of 1934 carried the index for foods far above tkat of manufacturing materials. Strength-
ened by upward revisions in grain prices, this level was sustained throughout 1934 and
1935. In contrast, manufacturing materisals, particularly non-ferrous metals, wool,
hemp, and cottonseed oil, showed a decline for the greater part of 1934, with a subse-
quent strengthening in the following year. The average of the sensitive series for this
period remajned very closely in line with that of the manufacturing materials sub-group,
particularly in reference to the timing of the turning points. Another outstanding
difference was found in the behaviour of the sub-groups during the latter half of 1938.
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From June to July an upward swing occurred in the prices of manufacturing materials.
This continued to a lesser degree until November. Fowever, the composite average of
sensitive industrial materials still continued to decline, because of heavy losses

in grain prices. It i1s of interest thet only fractional differences separated the two
sensitive sub-groups in November, and that the food products section commenced to

gtiffen at that time.

Changes in the stable price series characteristically lag behind those of the
sensitive series, sometimes by as much as several months. For example, the general de-
cline which begen in September 1929 did not find reflection in the price level of the
12 stable items until the beginning of 1930. Similarly the upswing in 1933 was delayed
as far as May, the composite index and the sensitive group both having turned upward
in March. Fowever, this lagging tendency of the stable commodity series produced no
marked effect upon the total index in so far as the timing of the changes at the im-
portant turning points were concerred.

Industrial Material Price Index and Other Related Series

A few comparisons between the industvial material price series and indexes
in related fields will serve to incicate its povition with reference to other industrial
measurements. The various indexes employed in these comparisons, although differing
widely in the amounts of chenge, displayed broad similarities in direction ana timing.
Especially was this noted in indexes most closely rel=eted tc the price index of indus-
trial materials, namely, common stock nrices, purely sensitive prices, and the general
wholesale price level. In regard tc the amplitude of price changes, it was clear that
the fluctuations occurring in the industrial material price index were greater than
those shown by wholesale nrices in eeneral. This also was true to a lesser degree in
the case of the Bureau's seesonslly adiucted index of employment. The situation was
reversed when the index of industrial material prices was compared with indexes of in-
dustrial production, comron stock prices, and a purely sensitive price index. These
latter revealed wider variations than the corresponding changes in industrial material
prices.

The foregoing facts may be clearly observed from a brief comparison of the
different indexes at three major turning points which record respectively a peak in
1929, the depression lows of 1932 and 1933, and a subsequent peak following recovery
culminating in 1937. From Table V showing the reletive averages and the computed
percentage changes of the seperate indexec Tor esch of these periods, the individual
differences in amplitude are apparent. The greatest fluctuations occurred in the
movements of common stcck prices. This index declined 80 p.c. from 1929 to 1932, and
then increased 241 p.c. by 1937 over the depression low. The Wood-Gundy sensitive
price index showed similar lerge varistions with a 70 p.c. drop to 1932, followed by
a rise of 224 p.c. from that period to 1937. Industrial material prices stood approx-
imately half way between the indexes showing the greatest and least amounts of fluctu-
ation. The general wholesale price index displayed the least variation, declining
36 p.c. in the period of falling prices and recovering by & similar amount of 37 p.c.
by 1937,

Of the six indexes under consideration, no two were exactly alike in record-
ing all three of the principal directional changes mentioned. In 1929, the index of
industriasl production reached its peak in Jenusry and was the first of the group to
indicate a decline. The Wood-Gundy sensitive price index followed in March, while em-
Ployment and the general wholessale price level advanced until August. The index of in-
dustrial material prices and common stocks continued to rise until the following month
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(September) and then dropped sharply. At the low point of general business activity,
a wide difference was noted also in the behaviour of the indexes in recording the
termination of the downward tremnd. The index of common stock prices and the Wood-
Gundy sensitive price index dropped to their lowest levels in June, 1932, Industrial
production, the general whnlesale price index, end industrial material prices arrived
simultaneously at corresponding positions in February 1933. The index of employment
waes considerably behind, recording its low in June of the same year. The peak in 1937
was attained early in the yeer for the indexes of industrial meterial prices, common
stock prices, and the Wnod-Gundy sensitive series. This group reached & high in March,
although each revealed & lower pesk several months later. The general wholesale price
index followed in July, while industrial production and employment did not reflect the
changing movement until November,

TABLE V. RECESSINN AND RECOVERY OF INDUSTRIAL INDEX®ES, 1929-1937

e — = === = = = 5 X T ETTETTTIIXXITITT AT T X - & 3 - = = = EE— L= = = _ — = _
JDecline  %Rise
1929 1932-33 1937 1929 1932-33
Description Pigh - Figh Eigh *o Low to
y 1932-33 1937
Low Figh
General Wholesale
Price Index ...... 98.4(Aug.) 63.5(Feb.'33) 87.6(July) 36 37
Seasonally Adjusted
Employment Index.. 122.4(Aug.) 79.5(June'33) 119.8(Nov.) 35 S
Index of Industrial
Material Prices.., 93.7(Sept.) 45.8(Feb.'33) 87.5(Mar.) SIL 86
Index of Industrial
BRSAUCtion seae do 147.5(Jan.) 69.9(Feb.'33) 133.5(Nov.) 59 119
Wood-Gundy Sensi-
tive Price Index.. 91.6(Mar.) 27.5(June'32) 89.3(Mar.) 70 224
Index of Common
Stock Prices ..... 217.1(Sept,) 43.2(June*32) 147.2(Mar.) 80 241

.- e e Se— Ay W m—— -— -

SELECTION OF COMMODITINS

e
—

Adequate representation of the most important industrial materials was con-
sidered to be the basic criterion in selecting commodities. At the s=me time, it was
deemed desiiable to keep the structure of the index comparatively simple, end as sensi-
tive as possible to important market influences. This required careful examination
of many price series, and the elimiastion of & great number on the grounds that their
inclusion was unnecessary toc adequate representation, or that their price behaviour
was unsatisfactory. The reconciliatlon of adequate representation with consiaztent
price behaviour necessitated consfderable experimentation which is described in the
following paregraphs. Many series exhibited erratic fluctuations or promnounced cycli-
cal tendencies which made them unreliasble as indicators of basic price trends.

Three tests were applied to price series to determine their suitebility.
First, the value of related commodities used as industrial materiasls was recorded for
the years 1925-6-7 to show whether they rated inclusion on grounds of industrial use.
Second, price behaviour of individual commodities was examined in relation to the
general wholesale index from 1926 to 1937 to decide whether erratiec or cyclical tenden-
cles made them unsuitable. And third, the dispersion of individual commodity indexes
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on the base 1926=100 was examined at eight significant turning points of the general
wholesale index to evaluate the importance of this factor as a acurce of pcasible
distortion in final index computations.

The first two tesats narrowed the basis of selection to 45 comnodities and
need not be commented upon in detail, The dispersion test data, however, contribute
materially to an evalustion of the index and merit a descriptive note. Differences
in price behaviour revealed by this test have been considered sufficient to justify
sub-group indexes for stable and sensitive price series. In fact, it might be argued
that the sub-group indexes were more significant than any composite hased upon a small
number of price series revealing a marked degree of dispersion. In answer to this,
it may be pointed out that the selection of commodities has been purposive, and as
already noted, it represents well oOver one-half the value of all industriel materials.
Under such circumstances, resultant averages may be considered as definitely signifi-
cant, particularly in view of the close correspondence of results from different index
formulae and the careful testing of individusl price series over a l2-year period to
rule out those showing erratic behaviour. The principal effect of the stable group
upon the composite index, it has been pointed out, is to raise its level and modify
fluctuations shown by the sensitive group, but the pattern shown is essentially that
of the latter.

As alresdy noted, eight important turning points of the general wholesale
price index were selected in order to judlge the extent of price dispersion since 1926.
The relative prices of 45 individual commodities were Obtained for these periods which
were chosen as follows: Auzust 1929, February 1933, July 1933, May 1934, May 1936,
March 1937, July 1937, March 1938. The central point in the range of fluctuations
of the commodities was established for eack of the turning points. As the number of
items wes odd, the median value was that of the 23rd relative price. Thus twenty-two
items stood above this mark, while an equal number were below it. The results showed
a marked consistency, with the majority of products fluctuating within & range from 10
to 15 points from the median. The table of results from this test shows that the number
of prices with relatively slight vearlations fromw the central point exceeded those dis-
playing a wider divergence at all periods considered.

TABLE VI. NUMBER OF COMMODITY RELATIVQ_PRICES WEIﬁIN 30 POINTS OF TEE MEDIAN VALUE
(out of a possible total o 43)

T= & =% r 4 A EETEW = - - = B ES e
Total Within Tetal Within Total Within
15 Points 15 Points 30 Point
Period Lbove Below Range
Median Median
BRI, LI2G. u5e% 0 0oy aees 13 18 32
IEETUALRY, 1938 eccnccsons 8 18 27
o017 LEIOI - ST g S 15 14 30
Meay UGB e, s o ol s 15 10 26
MaARNIGE B! | oo e rale ofore o irale o 14 I 27
MaRChEM OS73 5. &% o oY) 10 14 25
JWUKTATTALSTEH S el g g 12 12 25
Marche~1938" s fivv, . iall, 14 6% 21*

* Within a range of 18 points below the median the number increased from 6 to 10, mak-
ing a total of 25 in a range of 33 points.
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This method of observing the price characteristics of specified commodities showed
clearly the extremely irregular pattern followed by some items. Further it revealed
those products possessing feirly regular price behaviour. Rubber end silk were al-
ways to be found far below the median and generally close to the bottom of the list,
but they paralleled closely the genersl movement in sensitive commodity markets,
Fides were seldom within the 30-point renge, and were either far above the central
point or at levels well below it. Many commodities, especially in the sensitive group,
appeered consistently within the defined renge for the eight periods, notable among
which were cottonseed oil, hogs, lambs, cotton, wheat, lead, crude oil, pulp, scrap
iron, wool and linseed oil. Commodities in the stable price group were generally far
above the median. This discrepancy decreased during those periods in which the gen-
eral level of wholesale prices was relatively high. Table VII shows the number of
times each commodity appeered within 15 points of the mediam out of & total of eight
opportunities.

TABLE VII. NUVMBER OF TIMES SPKCIFIED PRICE SERIES FELL WITEIN 30 POINTS OF TEE

MZDIAN VALUE
(out of a possible total of 8 times)
— T i - e = = D L= =]
No. Times' No. Times
Commodi ty in Range Commodity in Range
of 30 Points of 30 Points
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A number of price series used in the test were discarded mainly on msccount
of thelir irregular behaviour when compared with the general price movement. Com-
modities such as cocoa, oranges, tea, lambs, sheep skins, calf skins, shellac, and
potatoes, were found to possess highly irregular fluctuations. These were necesssar-
ily omitted even though several showed a high degree of consistency in the foregoing
dispersion tests.
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 FINAL SELECTION OF PRICE SERIES

After completing the described tests, the following thirty individual com-
modity price series were selected for tke industrial material price index.

Sensitive Price Series

(a) Manufacturing Materials

Rubbver, Raw, Plantation, first latex crepe
Linseed 0il, Rew
Cottonseed 0il, Refined
Rosin Water white
Beef Eides, Country cured
Cotton, Raw, miédling 1"-1 1/16"
Wool, Raw, Eastern bright 1/4 blood
Silk, Raw, (composite of 9 items)
Manila Femp 12 1/2 poc, sfair cubrsns
Lead, Domestic
Zine, Spelter
Copper, Electrolytic domestic
Tin Ingots, Straits
(b) Food Products
Wheat, No.3 Manitoba Northern
Oats, No.3 Canada Western
Sugear, Raw, British West Indies, Preferential
Steers, Good quality
Fogs, Good bacon

Stable Price Series

Spruce Lumber, Quebec

Fir Lumber, No.l Common
Pulp, Unbleached Sulphite
Pulp, Bleached Sulphite
Iron Ore, Mesabi Bessamer
Serap Iron, Heavy Melting, charging box size
Structureal
Shapes, Open Fearth
Merchant Bars, Mild Steel
Steel Sheets, No.24 U.S5.G. Gelvanized
Crude 0il, Mid-Continent
Coal, American Bituminous, run-of-mine
White Leed, Basic Carbonate in 01l

METEODS OF COMPUTATION
Summary of Formulae Tests at Significant Periods

Geometric and arithmetic averages, in both weighted and unweighted form
were employed in experimental construction tests to determine the most satisfactory
formula for an index of industrial material prices. In the case of the weighted
indexes, the quantities were based on the industrial consumption of commodities
selected. Experimental indexes were constructed for significent periods as indicated
by the general wholesale price index. The periods were those employed in the preced-
ing discussion on price behaviour, namely, August 1929, February 1933, July 1933,
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May 1934, May 1936, March 1937, July 1937, and March 1938, In addition, indexes for
the months immediately preceding and following were also computed. This procedure
enabled observation of absolute levels recorded as well as something of the manner
in which the indexes behaved.

The foregoing tests were supplemented by construction of weighted arith-
metic and weighted geometric indexes for the 30 commodities finally selected, for the
years 1936, 1937, and 1938. This made possible a comparison of the behaviour of the
final index number (simple geometric everage of industrial material prices) with
corresponding weighted arithmetic and geometric computations, as well as with the
Bureau's general index of commodity wholesale prices. Graphic comparisons of these
indexes may be found on Page 32.

In the first test a comparison of an unweighted geometric average and a
weizhted arithmetic series emphssized the fact that a few importent products in a
weighted average of a relatively small number of commodities were in a position to
overbalance a movement which embreced a large majority of less heavily weighted con-
stituents. For exemple, wheat, the most important item by far on a consumption weight-
ing basis, was clearly responsible on different occasions for changing the direction
of the weighted eritumetic average while many products were displaying opposite ten-
dencies. The barometric significance of the non-ferrous group was curtailed especially
by this type of index. Possessing very small weights in reletion to commodities such
as wheat, steers, and hogs, the non-ferrous group exerted a comperatively slight in-
fluence. In this respect the unwejghted geometric series appeared superior to the
weighted arithmetic average, since it glves equal velue to all comriodities,

In an attempt to prevent erratic behaviour caused by & relatively few im-
portant commodities, chenges in weighting and constituents were introduced. As a
result of these changes thc influence of heavily weighted products was modified to a
certain degree. Fowever, the same comriodities, with weipghts distrituted a little
more evenly, continued to be important factcrs in the messurements recorded by the
weighted series, and it appeared impossible to devise any reeasnnable weighting system
for this type of imder in which e few commodities did not exercise a dominent influence.
An indicetion of the influence exerted by this class of comodity was ascertained by
the construction of indexes excluéing the important item of wheet. When turning points
were compared with the previous results, it was clesrly apparent that the exclusion
of wheat produced marked differerces both in the levels of the index and the timing
of changes. It is worthy of note that the effect upon the unveighted geometric aver-
age was relatively slight in comparison.

A weighted geometric average wes found to record changes similar to ths
weighted arithmetic series, although retaining certain characteristics of the geometric
form of average. Nevertheless tte predominance of a few commodities observed in the
weighted erithmetic series remained prevalent in this type also. This pointed to the
unweighted geometric average as the most desirable type for the particular purpose in
view.

Test of Indexes Based on Unweighted Geometric and Weishted Arithmetic Averages

In the first tests & total of twenty-six commodities was included. These are
shown on Page 33 with ratio weights based upon the value of quantities used in domestie
industriel production in the years centring around 1926. At this stege it will be noted
that the ferrous metel group was represented solely by scrap iron, the consumption of
which 1s equivalent to only & small fraction of ferrous metals used by industry. The
prices used to obtain weights were those of the base year 1926. FEence the formulae
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employed to compute weighted arithmetic averages conformed to the Laspeyres type, with
quantities and prices at the base period used in the determination of the weights,

Analysis of unweighted geometric and weighted arithmetic indexes revealed
several clear-cut differences. First there were the inherent characteristics peculiar
to each as a form of average. The weighted arithmetic series fluctuated over a wider
range, and displayed greater degrees of change at the turning points. It followed
more closely the exact turning points of the general wholesale price index. However,
as this latter index i{s computed from the same form of arithmetic average, this sim-
ilarity was to be anticipated. The geometric average displayed variances which appear
worthy of a close exemination. These were quite pronounced in August 1929, May 1934,
March 1937, and March 1938, and a description of index behaviour for these periods is
given immediately following.

August, 1929

It may be observed from the accompanying chart, that both the unweighted
geometric and the weighted arithmetic indexes differed from the general wholesale in-
dex in recording turning points during the latter half of 1928. The early decline in
the weighted arithmetic average was caused by a very few commodities. Steers recorded
a drop from July to August of 152.1 to 137,9, while rubber and sugar also experienced
a lesser reduction at this time. Wheat showed only a slight fractional change, to-
gether with most other commodities with large weights. Thus the severe cut in the
price of steers was the principal factor in starting the index downward during July and
August. This decline continued into the following month, leading to a general recession
accelerated by heavy losses in the prices of wheat and hogs.

Weighted Arithmetic

Average
105
. 10
General Wholesale Price 7 Unweighted Geametric
Index 103 4 Average
g9 102 4 94
- | L2028 s reerar
97 ‘7 100 92
J. A. S dJ. Sk, S. dJ. A. S.
1929 1829 1923
Index July August September
Generel Wholesale Price Index 97.2 98e4 97.8
Welghted Arithmetic Average 104.3 1033 100.7
Unweighted Geometric Average 9243 9245 93.3
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Since all commodities ih the geometric average possessed equal weight, the
behaviour of the geometric index differed from the weighted arithmetic counterpart.
The drop in the price of steers, rubber, and sugar, during July and August was off-
set by a sharp rise in oats from 126,6 to 136.6 and in linseed oil from 84.4 to
105.8. Minor gains also appeared in raw silk and lead. Fowever, the majority of the
commodities showed very little change during these two months, and the increease in
the commodities mentioned was sufficient to keep the geometric index advencing.

From August to September, further strength in these same commodities, especially
linseed oil, along with marked increases in the prices of raw cotton, beef hides and
sugar, caused the geometric average to rise again in September.

May, 1934

During the period centring around May, 1934, similar differences occurred
in directional changes of the indexes, with the geometric average moving more closely
in line with the general wholesale price index.

Weightec Arithmetic

Average
63 :
General Wholesale Frice Unweighted Geometric
Index 13 Average
73 61 58 ,
72 ! l % 60 87 E 1 JI
71 59 56 L PR vy
A. M. J. A, M. J
1934 1534
Index lay June
General Wholesale Price Index 71e3 71e1 7240
Weighted Arithmetic Average 5947 6046 6246
Unweighted Geameiric Average 5646 5643 5645

A sharp advance occurred in the weighted industrial meterial index during
April and May due to wheat, oats, and hogs, all heavily weighted products. They over-
balanced other commodities such as the non-ferrous metals, beef hides, steers, cotton,

wool, silk, and several others.

It 1s significant that during these two months there

were twice as many price reductions as there were increases, yet the arithmetic aver-
The unweighted geometric index re-
vealed a drop for the same period since the majority of commodities decreasgd in price.

age rose due to the weights of wheat and hogs.
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March, 1937

General Wholesale Price Weighted Arithmetic Unweighted Geametric
Index Aversage Average

1937 1937

Index February Merch April
Generel Wholesale Price Irndex 8248 8544 B6e2
Weighted Arithmetic Average T7ee 82.4 8346
Unweighted Geametric Avert.ge 762 831 80.6

The two arithmetic indexes recorded almost parallel advances during March
and April, 1937, while the unweighted geometric average indicated a rise in March,
but a decline for April. In tals instance the simple geometrie index led the weighted
arithmetic series by one month in reflecting the beginning of a major recession (Ses
Chart 8). The chief factors in the early decline of the geometric index were sharp
drops from March to April for non-ferrous metals. Minor declines were also noted in
the prices of beef hides, cotton, rosin, white 1lead, wool, and silk. Eowsver, the
main downward impetus came from the non-ferrous metals, with copper, lead , zine, and
tin ingots all moving lower.

Mareh, 1938

The experimental arithmetic index remained constant throughout Mareh and
4pril, 1938, while the simple geometric showed a definite decline in accordance with
tne general whol=sale price index.

An examinatlion of the prices in Narch and April, revealed that the divergence
noted can be attributed to the sharp April rise in the prices of wheat and steers which
offset with their large weights the downward tendency of the majority of the products
in the index. Fogs also recorded a minor gain at th's period.
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Weighted Arithmetic

Unweighted Geometric

Index Average Average
85 74 65
84 L 73 64
83 729 63
82 "/ 71 i 62
F. M. ghl F M. A M. A.
1938 1938 1938
Index February March April
General Wholesale Price Index 8346 8341 8243
Welghted Arithmetic Average 724 71e 6 7le6
bnwelghted Geometric Average 639 €342 62e1

Additional Tests with Revised Welghts and Commodity Lists

It was clear from the forezoing comparisons that a dominant influence was
exerted upon the waighted arithmetic average by cersain heavily weighted commodities,
notably wheat, steers and hogs. The fect that a slight change in the price of wheat
was able to alter the direction of the index through its weight of 22 per cent, pro-
duced an erratic tendency in the weighted series.

An arbitrary change of method was introduced at this point in an effort to
give a more even distribution to the experimental index weighting system. Weights
were computed from 1936 prices in place of those for 1926, since agriculturzl prices
for the later year were considerably lower relative to the general wholesele average.
To curb further the influence of certain products, total amounts of wheat and oats
were reduced to the quantity used in the flour milling industry, while steers and hogs
now represented the quantities taken by packing plants. To give the index a more
representative aspect, four important commodities were introduced, namely, structural
shapea, merchant bars, galvanized steel sheets, and bituminous coal. Thess additional
products gave to the iron and steel group a welght which their industrial use warranted.
The use of processed iron and steel items appeared logical in view of the volume of
such meterials imported for use by Canedian manufacturers. Care was taken to prevent
weight duplication between scrap and other iron and steel items. The addition of coal
was also consistent with the purpose in view, for it introduced an important industrial
material into the index. The weight for coal was obtained from the quantity used for
industrial purposes only. The commodities now included 30 products which are listed
on Page 33 with their revised weights shown in the second column.
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The two periods where the divergent characteristics noted in the previous
comparisons had been most pronounced, namely, May 1934 and March 1938, were selected
to examine the changes which the new weights and additional commodities would exert
on the two types of indexes. For the weighted arithmetic series, the directional
impulses were not greatly altered. Since the welght of wheat was reduced only from
22 to 19 per cent by the revision, the influence of this commodity was still an im-
portant factor in determining the turning points at these periods. FHowever, the level
of the indexes was altered materially due to the added products whose price levels were
relaetively high. The weighted arithnetic averageé was raised from four to seven points,
while the geometric index underwent an increase of from three to five points.

Weighted Arithmetic Average

69
67
65
Unweighted Geametric Average
63 60 -—p
— 30
61 | 58
26— =" 26 3
69 Jli:— — | 56 —— — - - - - -Qﬁ::— ————— -
hs M. J. A. . J.
1934 1934
Index April Yay June
Weighted Arithmetic Average (3C Cormocities) 650 66e 8 681
Weighted Arithmetic Averege (26 . ) BEas 6046 6246
Unweighted Geametric Averaze (30 Commodities) 50.4 5865 50.6
Unweighted Geometric Average (26 = ) 06 6 068 6.5
Weighted Arithmetic Average
79 [ | 4
Bead 30 ™ | Unvieighted Geometric Average
0 sf 68
75 | 46
73 | 26 It a'g
h——---—___ e ———
F. M. . Re
1938
Index February March April

Weighted Arithmetic Averape (30 Commodities) 7842 773 T7e4
Weighted Arithmetic Average (26 B ) 72+4 71.6 71.6
Unweighted Geometric Average (30 Commodities) 6743 6646 6545
Unwelghted Geometric Average (26 " ) 63e9 6342 62e1
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The new unweighted geometric average recorded one change in the position
of & turning point. From April to May 1934, it had formerly declined, but in the
present case it showed & slight rise. Since it had not been affected by the changed
weighting system, the movement was necessarily due to the action of prices for the
additional commodities. The cause was founé to be a rise in the relative price of
bituminous coal from B8.8 to 94.4. The behaviour of both indexes now varied from that
of the general price index which did not move upward until June; experimental indexes
now increased from April to May.

Industrial Materiasl Price Index Cmitting Wheat

It has been chown that in a weighted aversge of a small group of commodities,
a few large weighte may influence to a considerable degree the results attained. The
most notable commodity weight influercing price trends was that for wheat. Although
the price of wheat generally records movements closely in line with other basic com-
modities, 1t has been demonstreted sbove that ckanges in crop yield, or merketing con-
ditions, may produce variations in price that are occasionally guite different from
the general movement of prices for short periods.

TABLE VIII. PRICE INDEY NIMBERS OF INIUSTRIAL NATHRIALS AT SPECIFIED PERIODS, 1928-1.938

(1926=1C0)
TS EET RS I T AN ISR e S S SRS R =TT I T X T3~ = b o S =
Weighted Arithmetic Average Unwe ighted Geometric Average
Date ;
Index Including Index Excluding | Index Including Index Excluding
¥heat Wheat , ‘heat Wheat
, 30 Commodities 29 Commndities ; 30 Cormodities 29 Cormodities

July, 1929 ..... 99.1 96.8 ' 92.5 92.0
August, 1929 ... 98,3 95.8 f 92.6 92.1
September, 1929, 96.7 95.0 1 93.4 93.0
January, 1933 .. 53.2 59.2 i 45.4 46,1
February, 1933 . 51.0 56.1 45,0 45.6
March, 1933 .... 54.0 59.2 47.5 48.1
June, 1933 ..... 59.0 6243 55.7 5642
July, 1933 «.es 64.2 6641 | 60,0 60.1
August, 1933 ... 61.9 64.8 i 58.5 58.8
April, 1934 .... 65.0 70.8 59.4 60.6
May, 1934 ...c0e 66,5 71.5 59.5 60.3
June, 1934 ..... 68.1 72.6 59.6 60.3
April, 1936 .... 69.8 73.8 65.0 65.4
May, 1936 econes 68.6 73.0 63.7 64.2
June’ 1936 *ee s 69.4 7305 63.6 64.0
February, 1937 . 82,1 80.9 78.8 78.7
March, 1937 .... 87.3 85.8 84.8 84.5
April, 1937 .... 88,2 86.5 83.8 83.4
June, 1937 ..... 86.4 86.6 8l.9 8l.7
July, 1937 seene 9003 8800 83.9 83.3
August, 1937 ... 87.5 87.5 8z2.2 80.0
February, 1938 . 78.2 77.4 68.3 67.7
March, 1938 .... 77.3 L5 67.6 67.4
April, 1938 .... 77.4 77.1 66.5 66,0
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In order to observe the influence of wheat, it was considered worthwhile
to campute for the eight periods employed in the preceding comparisons, the identical
indexea as before, using the second set of weights and the list of commodities as given
on Page 33 with the exception of whest. With wheat omitted, the commodities totalled
twenty-nine, and the item with the largest weight was crude oil, followed by coal.

The results of this investigcation showed clearly that wheat exercised an im-
portant influence upon the experimental indexes. Even in the geometric average, the
omission of wheat caused definite changes, although the geometric average naturally was
not influenced to the same extent as the weighted arithmetic series by this omission.

To illustrate the foregoing remarks, the changes at the periods May, 1934
and March, 1938 were graphed for comperison with the previous calculations based upon
thirty commodities. For tlhese two periods, computations without wheat showed differ-
ences in (a) index levels, (b) rates of change, and (c) direction.

From the graph showing the two arithmetic averages for May 1934, there is
noted a wide difference in inder levels. *ith wheat included, the index increased from
65.0 to 68,1 over the three-monthk perind. Excluding wheat, the level of the index was
raised more than five points when it changed from 70.8 to 72.6. Wheat during this
period had very low relative prices of 43,8 in April, 46.8 in May, and 51,0 in June.
Thus, wheat changed the level of the index to a considerable degree. ihen the sharp in-
crease in wheat from May to June was excluded, the rise during the latter two months
was also meterially lessened. In April the level of the 29-commodity index was 5.8
points above the wheat-included index, while in June that increase diminished to 4.5.

Weighted Arithmetic

Average
Unvieizhted Weighted Arithmetic
68 Cwometric Average Average
67 30 ol 79 :
66 / GCL I {30 % 78% ! 30 J
65 & S IAOIRT S oL il
A. N . . . J. F. M A
Note:~ 30 commodities include wieat
e 29 comnodities e:clude wheat
Rl 29
Tk 2
70 A |
A 1. dJ. R . M J. F. M. A
1934 1534 1638

March 1938 affords an example of wheat curing the direction of a turning point
in the weighted arithmetic average. When wheat was included, the index dropped from
February to March =nc¢ remained constant for the following month. The omission of wheat
prices which declined between February and Merch from 87.1 to 82,1 caused the experi-
mental erithmetic index to advance insteed of decline. A sharp rise in the prices of
steers and hogs was responsible for this slight increase from February to March, which
wheat had been able to overbalance.
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May 1934 provided the only instance found among the eight periods comsidered
where the exclusion of wheat affected the direction of an index based upon the unweight-
ed geometric average. ™"heat, as stated in the first illustration, rose from April to
May. With this sharp advance ercluded the index changed its direction to decline in
May, and then remained constant for June.

Test of the ¥eighted Geometric Average

Since it was shown that a relatively few commodities were in a position to
overbalance the mafority of the constituents in a weighted arithmetic index, it seemed
advisable to test a weighted series employing the geometric average which is less sus-
ceptible to the influence of a few commodities tham the corresponding arithmetic type.

Using identical consumption weights (based on 1936 price levels), the be-
haviour of weighted geometric and arithmetic indexes was compared for the months centring
around March 1937. This period was chosen because the weighted arithmetic and unweighted
geome tric averages moved in different directions from March to April.

Veighted Geometric Heighted fridhaetic Unweiognted Geometric
Average G

rVerage

7

78 42 A

M.
1857
Index Fehriaiv Yarah April
Weighted Geometric Average gfl. & 34 .8 86.1
VWeighted Arithmetic Average 3&.1 e S 38.%
Unweighted Geometric /verage T8 34,8 B5.8

The weighted geometric average, both including znd excluding wheet, showed
marked 2imilarity to the weighted erithmetic aversge. Differences were noted only in
the level of the indexes and in rates of change. This ~lose correanondence between
the two series was accepted as evidence that the weighted geometric index was almost
as susceptible as the weilghted erithmetic index to short-term erratic movements induced
by one or two heavily weighted commodities.

COMPARISONS OF INDEX FORMULAE, 1936-1938

The final test of index formulae was based on data for the three-year period
1936-1938. Monthly indexes were computed for these years to provide a continuous com-
parison over a considerable period of time. Four indexes were used in this comparison,
namely:
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(1) The general wholesale price index of the Dominion Bureau
of Statistics (a weighted arithmetic series of 567
commodities).

(2) 1Index of industrial material prices (unweighted geometric
average of 30 commodities).

(3) Index of industrial material prices (weighted arithmetic
average of 30 commodities).

(4) 1Index of industrial materiel prices (weighted geometric
average of -30 commodities).

Casual inspection revealed similarity of beheviour for all four series and
close agreement between the weighted arithmetic and welghted geometric averages of
industrial material prices. At every turning point during the three-year period, the
two averages recorded the same directional changes. The levels of all four indexes
were generally similar also, with the two computed as geometric avereges being most
closely aligned. The accompanying table showing annual indexes gives an indication
of differences in the index levels.

TABLE IX. COMPARISON OF ANNUAL INDEX LEVELS, 1936-1938

{1926=100)

= e e ——
1936 1937 1938*
(1) General “holesale Price IndeX .sscseccesse 74.6 84,6 79.1
(2) Unweighted Ceometric AVErage c.eeoesesses 67.2 80.4 66.5
(3) Weighted Arithmetic AVOTBgE sssseccscsecss 70.9 83.6 70.9
(4) Weighted Geometric AVOrage ccssvececcsces 67.3 8043 69.4
Average Difference Between (3) and (4).. 346 b L3
Average Difference Between (2) and (4).. JORIL ()51 2.9
Average Difference Between (1) and (3).. 3.7 1.0 (=15

* Average of eleven months.

The unweighted geometric average disclosed important differences from weighted series
in recording turning points during these years. The peak periods of 1937, climaxing
the almost continuous rise from 1933, illustrate this statement. Two peaks occurred
during this year, one in March and April, and the other in July. In March the index

of industriel material prices, computed from an unweighted geometric averege, reached
85,2, its highest level for the year. The secondary peak in July was 84,5, The weight-
ed indexes of industrial materials attained their first peak in April, a month behind
the unweighted geometric index. From March to April the general wholesale price index
likewise advanced from 85.4 to a peak of 86.2, and then receded to 85.2 in May. The
non-ferrous metals were the chief factors causing the April decline of the unweighted
geometric average. Copper dropped from 110.0 to 98.5, lead from 94.5 to 79.6, tin in-
gots from 103.9 to 91.6 and zine from 88.1 to 71.7. Price increases for the heavily
weighted items of wheat, steers, and hogs, together with aavances in oats, scrap iron,
and galvanized steel sheets, offset the downward tendency in non-ferrous metels and
accounted for the continued rise in the weighted averages of industrial materials., It
1s interesting to note that four of the five items in the food sub-group classification
of the index were mainly responsible for this rise of the weighted indexes. It should
be noted also that the averages of the weighted series experienced a greater increase
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in July, which carried all three to higher levels than those reached at the April peak.
Thus the unweighted geometric average wes several months in advence of the weighted
indexes in reflecting the broad decline which commenced at this time,

The Bureau's general wholesale index resisted decline in the opening months
of 1938 due mainly to increases for grains, meats, and newsprint. The two last-mentioned
items are not included in the industrial materials price index.

A later comparison in the second half of 1938 served to indicate further the
strength of wheat in influencing the course of Canadian weighted wholesale price indexes.
The sharp decline in these series from July to November was caused chiefly by falling
prices of wheat; the index for wheat declined from 75.2 in June to 37.4 in November. The
unweighted geometric average.shnwed only a moderate decline over these months which was
modified by a slight increase from Junme to July. This marked the beginning of a definite
upturn in sensitive menufacturing material prices which persisted throughout the next
three months.

In closing it may be observed that the 1937-1938 decline in industrial material
prices is probably depicted better by the stesedy recession of the unweighted geometric
index than by the erratic movement of the weighted index series. The jerky changes in
these letter tend to becloud the continuous nature of the movement. The evidence of this
final test, therefore, coincided with-that provided by preceding tests which favoured
the selection of the unweighted geometric form of index for industrial material prices.

TABLE X. WEIGETS USED IN TESTING ARITEMETIC AND GEOMETRIC INDEX FORMULAE

Y
Weights
Commodities First Set (1) Second Set (2) Final Set (3)
1926 Quantities 1926 Quantities 1926 Quantities
1926 Prices 1936 Prices 1926 Prices
Wheat, No.3 Manitoba Northern .....ece. 222 190 181
Oats, No.3 Canada Western .cececeencesss 61 9 8
Rubber, Raw Plantation, First Latex

Crepe LR B B IR I BB B AR B B O IR O B NN I B 47 25 45
einSEed (I, REW 5 0518 <o Folo/de 3 alafels b5 bidisie 7 9 6
otonseed. 01l ;- RefIned . .. v ootams s o el e 9 10 9
Sugar, Raw, B.W.I. Preferential ....s.. 83 49 ~ 78
IHEOSHININ WEGOT White <. eec's oo ot o dre o o orelim 3 3 3
Beel Eides, Country Cured .essceccessce 217 15 16
Steers, Good QUAlItY scecesceccsccnscne 70 48 39
Bopsl,giGo0d BECON i e s o/oies ¢ o eliloisrs o s alels 153 84 80
Cotton, Raw Middling, 1™ - 1 1/16" ..., 42 47 40
Wool, Raw, Eastern Bright 1/4 Blood ... 16 i/ 15
Silk, Raw, Composita 9 Ttems cesescence 7/ 3 6
Manila Pemp, 12 1/2 p.c. Falr Current.. 5 5 S
RETICe LUMbET, QUELAEC .kl oo e. i loten s 34 48 32
ir Tumber, No.l COMMON cceeoscasocsess 20 30 19
Pulp, Unbleached Sulphite «eceeciaccsse 4 5 4
ElilnieBleached Sulphiite 13ides o oxi sie o ofsierers 3 3 3
Iron Ore, Mesabl BeSSE6MET ..ccicscsscase - - 80
Scrap Iron, Heavy Melting, C.B.S. cesee 10 18 14
StrUCtuml Shapes, Open Hearth LRI = le 18
[enchant Bars, Mild  Stieelf.ee.fosecccss - 25 20
Steel Sheets, Galvanized No.24 U.S.G... - 38 37
Lead, WOMGREAE 7. N5 Tl b, Ariatatats s lokels aPelsxs ofe 34 30 32
Zine ‘Spelter, DOMEEtLC . .15 ecc%decs e ols 10 7 9
Copper, Electrolytic Domestic ..eevseaee 18 18 1Ly
Tin I Ots’ straits LAC B BB AN BN B B BB A BN AR B B Y 5 7 5
grudenoid) TOMId -Continent S8 g 28 e At 116 132 110
Coal, American Bituminous, Run-of-Mine. - 103 66
White Lead, Basic Carbonate in 011 .... 3 3 3
Red Lead, Genuine ssssssssesseiensssece 1 1 s

TOTAIJ ee s s st Ee et e SR 1.000 1000 1000




(1)

(2)

(3)
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Weights based on 1926 prices and quantities consumed by industry. These were
applied to a preliminary list of 26 price series to test index behaviour at
eight turning points in the general wholesals index between 1928 and 1938.
These tests are described on Pages 22 to 26.

Weights for 30 commodities based on 1936 prices and 1926 quantities consumed
by industry. In the case of wheat and livestock, quantity figures were
limited to amounts used in milling and meat packing establishments respectiwvio-
ly. Trie experiment was made to test the effect of the radical change in
the relative position of farm product prices and other industrial material
prices between 1926 and 1936. Tests were carried out using these weights
at certaln periods where divergent characteristics in the preceding tests
were most noted. In addition, tests were made in which wheat was both in-
cluded and excluded. These are described on Pages 26 to 30.

Welghts for the 30 commodities finally selected. These were based on 1926
prices and quantities consumed by industry, and were applied to indexes com-
puted from arithmetic and geometric averages during the years 1936, 1837,
and 1938. The expedient of utilizing 1936 prices for weight ccnstruction
failed to make any substantial change in the preponderant influence of
wheat and livestock, leading to the re-adoption of 1926 (basc year) price
data for this purpose. The final comparisons of index formulae based on
this third set of weights will be found on Pages 30 to 33.

ol e~
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