CYCLICAL FLUCTUATIONS

CHAPTER I

CyonicAl, MOVEMENTS IN THE DoOLLAR VOLUME OF SALES BY
RETAILERS AND WHOLESALERS

(U. 8., 1919-1925)

I"urionic statistical data on retail and wholesale trade in
the United States are colleeted by the Division of Analysis
and Rescarch of the Federal Reserve Board. The Federal
Ieserve Bulletin publishes over nine series on the dollar
volume of sales, by as many groups of retailers, monthly, be-
pminning with January, 1919, and over five series of similar
dntn on sales by wholesalers. It is our task at present to
mirvey these indices in order to learn whatever we can of the
lupie of our interest, the problem of eyclical fluctuations in
the distributive trades.

Wilh this specific problem in view one is likely to approach
the wurvey of the data with the following questions: (1) Are
there any cyelical fluctuations in the volume of business ac-
tivily carried on by retailers and wholesalers? (2) If there
nre, how do these movements in retail sales compare with those
in unles by wholesalers and in other branches of economic
netivity T In the comparison called for by the second ques-
{ion two points must be covered: (a) the comparison as to
nimultaneity, lag, or precedence; (b) the question of the
compnralive amplitude of the fluctuations.

T'he dnta at our disposal are index series representing the
dollar volume of sales by months in a varying number of
husiness enterprises. In their original form these monthly
indicos deseribed not only the cyelical fluctuations, but also
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2 CYCLICAL FLUCTUATIONS

the changes due to the long-time growth of the enterprises
reporting, the variations due to the influence of seasons, and
changes of a random character. It was advisable then to
apply some method of statistical analysis to the series in
order to separate them and adjust for fluctnations other than
cyclical. Such an adjustment was particularly desirable in
view of the fact that in the series under consideration the
seasonal and the long-time elements were comparatively
substantial.

Detailed explanation of methods of analysis used and of
reasons for their choice is given in an appendix! A brief
mention will suffice here. The secular trend, i.e., the formula
describing the long-time changes, was in all cases taken as a
straight line, that is, as an equation of the first degree. It
was fitted by the method of least squares, and eliminated
through expressing every showing of the original index in
terms of the corresponding showing of the secular trend, the
latter being taken as one hundred. The index of seasonal
variations for sales in retail trade was computed by the
Division of Analysis and Research of the Federal Reserve
Board by the method of link-relatives, and the series were
corrected for the seasonal element by dividing the original
data by the index. The index of seasonal variations in sales
by wholesalers was determined by the method of ratio-
ordinates.

These computations when completed were for series cover-
ing 67 months, the period from January, 1919, to July, 1924.
In order to take account of the new data, a separate trend
was computed for the 17 months, August, 1924, to December,
1925. (For details, see appendix to this chapter.) Thus the
indices as given below allow of exact comparisons only within
each of the two periods. In most cases, however, a rough
comparison can be made through the whole period covered.

The series given below are supposed to represent only the

1 See infra, pp. 79-86.



CYCLICAL FLUCTUATIONS 3

eyelleal and the random fluctuations in the volume of sales
hy retailers and wholesalers. It is obvious, however, that
willi the short period of time covered by the data used one
would be more than careless to assume that the series after
the adjustment do not contain any elements of a seasonal or
krowth character. We must interpret the final showings
enutiously and avoid making use of too nice distinctions, since
the aceuracy or rather inaceuracy of every individual item of
Lho series does not warrant them. With this warning in mind
lel us survey the different indices.

Groceries

I'or this most important branch of retail trade the Federal
Henerve Board collects and publishes data on the dollar
volume of sales by months in 28 chain store systems, which
operated about 17,000 single unit stores in 1923 and had
totnl wales for this year to the extent of 637 millions of
dotlaes* By taking the average monthly sales for 1919 as
100, and adjusting the series as described above, we get the
index on page 4.

Il will be casier to study the index if its fluctuations are
represented graphically. On the chart on the following page
the mame series is represented by the heavy black line.

I in interesting to compare these movements in retail sales
of grocery produets with the changes in the volume of sales
by wholesale grocers. These are being given in index form
hy the Federal Reserve Board for 303 wholesale firms whose
voltime of sales in 1923 was about 560 millions of dollars.®
I'he weries runs as follows (see page 5) :

v I'he original data are from the revised index by the Federal Reserve

Nonrd, not published fully but available on request. Number of chain
uyntomn after July, 1924-27.

# T'he originnl index of this and all other following series of sales
hy wholennlers were taken from the following sources: Jan., 1919-June,
198, I'edeval Reserve Bulleting April, 1923, July, 1922-July, 1924, from
thi wnme wourees, as the series appeared with the final corrections.
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1. BALES IN 28 GROCERY CHAIN SYSTEMS
{Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 1924 1925

January .......... 92 112 96 92 99 106 107
February ......... 91 114 96 92 102 108 104
March ............ 90 118 92 93 110 96 99
Aprit ... ., 91 129 89 g1 100 105 107
May .......0.0.enn 95 128 89 93 108 109 106
June ............. 90 130 89 94 106 103 105
July ... 97 129 83 90 100 104 110
August ...l 94 117 89 92 101 95 104
September ........ 93 115 87 94 102 99 104
October ........... 102 109 89 90 102 104 123
November ......... 99 107 90 97 105 101 107
December ......... 103 102 95 98 101 105 125

~— Grocery Chain Stores
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1. Sales by Retail Grocery Chain Stores and by Grocery Wholesalers,
Dollar Volume, 1919-1925.

Summarizing briefly the evidence of the data surveyed, we
can say that:

(1) For the period covered there were definite cyclical
fluetuations in the dollar volume of sales by both retailers
and wholesalers in the grocery trade.
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2. SALES BY WHOLESALE GROCERS
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 192} 1925

Junuary oLl 89 127 87 83 101 112 110
IFebruary ......... 81 117 94 85 107 118 108
March ............ 84 133 93 91 103 107 101
April ool 90 133 87 81 105 112 100
May oot 96 131 80 85 100 106 98
Juno oo, 97 131 80 90 103 103 99
July oo 107 131 82 84 98 107 103
August ........... 98 111 90 94 108 100 104
Noptember ......... 101 116 85 92 107 106 109
October ........... 104 100 86 96 113 109 112
November ......... 109 99 80 99 112 102 107
Docember ......... 125 95 81 100 102 106 110

(2) There was a close correspondence between the move-
ments of the two, in some of the cases perfect simultaneity,
in some a lag of one month by the retail sales behind the
wholesale.

(3) The fluctuations in wholesale sales were greater than
in the retail. The standard deviations for the 84 months are
13.2 and 10.5 respectively (14.4 and 10.7 for the first 67
months).

Department Stores

According to the survey by the Comptrollers Congress of
the National Retail Dry Goods Association of sales in 300
department stores for 1923, the sales of the apparel depart-
ments in 44 of the most representative stores formed about
70 per cent. of the total dollar volume of net sales, the re-
mainder being divided among house furnishings, musical in-
struments, drugs and toilet articles, jewels and jewelry,
groceries (a very insignificant percentage), and other articles.t

¢ National Retail Dry Goods Asso. Confidential Bulletin, Dec., 1924,
p- 26.
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In the case of department stores we have a demand for
goods entirely different from those of grocery chains. The
latter sell food, the object of a regularly recurring daily de-
mand which does not allow of substantial variations. But a
department store is visited only from time to time by an act
of deliberate ‘‘shopping,”’ and sells goods whose purchase is
made only several times during the year, the demand for
which is variable. An article of apparel is uncertain in its
wear, can be made to last longer or again may be discarded
quickly for a new one.

How then did the sales in department stores move as com-
pared to sales in groceries? The Federal Reserve Board pub-
lishes an index of the dollar volume of sales by months in
359 department stores located all over the country, having
the total volume of sales for 1923 as of 1,487 millions of
dollars.® This series runs as follows:

3. SALES BY 359 DEPARTMENT STORES
(Dollar Volume)
Adjusted for the Secular Trend and the Seagonal Variations

1919 1920 1921 1922 1983 192} 1985

January .......... 90 114 106 90 98 102 97
February ......... 91 110 106 91 98 104 102
March ............ 87 112 104 88 104 93 94
April ......... ..., 95 109 100 96 98 105 103
May .............. 91 112 97 96 103 99 96
June ............. 90 111 08 94 105 97 97
July .............. 99 116 96 92 99 98 99
August ........... 96 110 95 97 106 94 96
September ........ 99 109 92 102 102 104 103
Qectober ........... 97 105 96 98 107 98 111
November ......... 100 111 94 99 103 99 99
December ......... 101 104 94 100 103 103 107

On the chart on page 7, this index is represented by the
solid black line.

5 The original index used is the latest revised by the Federal Reserve
Board, not published fully anywhere, but available on request.
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‘While these cyeclical changes are fairly similar (r for 59
mos. -+ 838) there seems to be one significant difference be-
tween the movements of the sales in department stores and
those in groceries. The fluctuations in these latter have been
much greater than in the former, especially so during the
years 1919-1920. The standard deviation of the department

~—Wholesalers iy 4 Branches. of Trade
1 ~~~358 De/bqrtment Stores
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2. Sales by 359 Department Stores and by Wholesalers in 4 Branches
of Trade, Dollar Volume, 1919-1925

store sales index is 6.3 as compared to 10.6 for the grocery
series.

A cause of this latter difference might be looked for in the
different character of consumers’ demand in these two
branches of retail trade. The demand is probably more
variable in the case of department stores, and when the
prices go up a substantial decline in the physical volume of
goods bought might result. Low prices would have an op-
posite effect. With this movement of prices and physieal
volume of sales in opposite directions, the dollar volume of
sales during prosperity will not rise too high, or on the
decline will not fall too low. In groceries on the other hand
the rise of prices does not serve to check so much the physical
volume of goods bought, nor does a decline of prices make
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for a greatly increased purchasing, and thus there is no check
upon the rise and decline in the dollar volume of sales. How
true this explanation is could be ascertained later in the study
of fluctnations in the physical volume of sales.®

It is interesting to compare the movement of sales in
department stores with the movements in the volume of sales
by wholesalers. For the purpose of this comparison we com-
bined the series of sales by dry goods, drugs, hardware and
shoe wholesalers, giving each of them a weight corresponding
to the percentage of net sales which the respective product
assumes in the department store sales totals.” The weights
used were: dry goods, 82; hardware, T; shoes, 7; drugs, 4.
The index thus computed follows:

4. SALES BY WHOLESALERS IN 4 BRANCHES OF TRADE
(Dollar Volume)
1919 1920 1921 1922 1923 1924 1925

January .......... 79 158 78 93 122 122 101
February ......... 71 134 89 90 113 121 106
Mareh ............ 63 130 98 89 114 101 101
April ... ... 84 126 98 8 103 103 102
May ...ooovennnnn 91 115 90 95 106 98 97
June ............. 104 118 88 90 106 89 08
July ..ol 114 131 76 84 97 91 93
August ........... 103 113 86 93 103 88 94
September ........ 98 101 96 101 103 102 103
October . .......... 109 80 95 97 113 101 116
November ......... 112 84 84 105 110 103 109
December ......... 144 77 87 100 99 110 109

This index is a combination of four indices, each one of
them already adjusted for the secular trend and the seasonal
clement.

TTere again we see that:

(1) 'Phe movements in the index of sales by wholesalers
either precede or are simultaneous with the movements in the
sales by retnilers.  The former is conspicuously the case in
the deeline of 1920 and the recovery of 1921,

o See infra, Chapter 2,

7 Datn from the wnine warvey hy the National Retail Dry Goods Asso-
olntion.  Neo noto b,
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(2) The index of sales by wholesalers is subject to greater
fluctuations than the index of sales of retailers. In the
second half of 1919 and the first of 1920 the former rises far
above the latter, and then declines far below it. The standard
deviation of the series of wholesale sales in this case is 15.8
as compared to 6.3 for that of the retail sales index (17.3
and 6.7 for the first 67 months).

Dry Goods

Sales by dry goods chain stores are being published for
four chain systems having 576 single stores (June, 1924).
The distinetive characteristics of the kind of goods sold in
these stores is the listing of most of them at fairly low prices.
It includes little of the higher priced ready-made goods or
materials sold in department stores or shops of a more
exclusive character.

The series of sales runs as follows:

5. SALES IN DRY GOODS CHAIN STORES
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 192} 1925

January .......... 103 105 123 86 95 135 98
February ......... 108 100 123 97 102 114 105
March ............ 103 102 119 89 109 102 101
April ... 107 104 108 97 95 109 106
May .....oovonvnnn 112 125 104 95 104 109 101
June ............. 103 122 107 92 105 99 100
July ..ol 132 111 91 94 101 99
Aungust ........... 126 104 90 100 96 106
September 121 93 90 100 90 97
October .. 121 99 94 105 95 119
November :¢........ 118 96 101 107 112 106
December ......... 112 94 105 120 114 125

The month-to-month breaks and changes in retail sales
appear so haphazard that an observer might suspect them
to be a result of statistical manipulations of the original data,
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rather than a reflection of the real situation. But one is led
to have more confidence in the data when it is seen that most

-~ Dry Goods Chain Stores
—~—Dry Goods Wholesalers
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3. Sales by Dry Goods Chain Stores and by Dry Goods Wholesalers,
Dollar Volume, 1919-1925

6. SALES BY DRY GOODS WHOLESALERS

Adjusted for the Secular Trend and the Seasonal Variation

1923

1919
January .......... 77
February ......... 67
March ............ 59
April ............. 80
May .............. 90
June ... .. ..., 105
July ... 114
August ........... 102
September ....... .. 95
October ........... 108
Novemher .,....... 114
December  ......... 149

1920

163
134
131
128
115
120
135
114
100

77

83

76

(Dollar Volume)

1921

72
90
99
98
91
89
76
86
98
97
83
88

1922

96
92
90
86
96
90
83
94

102

08

106

99

123
114
115
103
104
105

95
102
103
113
110

97

1924

124
123
100
101
94
87
89

88

103
101
104
110

1925

101
107
102
101
97
97
91
93
102
117
109
107

of the upy and downs shown are repeated in a series of sales
by wholesalers, o series colleeted independently and analyzed
statistically withoul any bias as to a future comparison. The
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reference here is made to the index of sales by 101 dry goods
wholesale firms, which had total sales in 1923 of 287 millions
of dollars. This series is shown in Table 6.

Here again as in the comparisons made heretofore the
wholesale index either preceded the retail by a varying
amount of time, or at most was simultaneous with it.

Another observation is true in the case of dry goods. The
index of sales by wholesalers was again subject to greater
fluctuations than the index of retail sales, This observation
seems especially applicable to the first two years and a
half, i.e., to the first post-war business cycle. The standard
deviation for the retail series is 11.5 as compared to 16.5
for the index of sales by wholesalers (12.2 and 18.5 for the
first 67 months).

Shoes

The case of shoes is peculiar in that the stores which sell
" ghoes confine themselves almost exclusively to this single com-

modity and its auxiliaries. In the cases before surveyed we
had stores selling a great variety of products. Aside from
this peculiarity of concentration there is no reason to expect
a different picture for the case of shoes, since the demand
for the commodity seems to be of the same nature as that for
other articles of apparel.

The series published by the Federal Reserve Board de-
seribes the dollar volume of sales in 6 chain systems which
had 365 single stores in operation in January, 1924, and total
sales for 1923 to the amount of 35 millions of dollars.® When
corrected in the usual way the index presents the picture as
shown on page 12

It should be noted that large changes of a seasonal char-

8 Thig and all the following indices of retail sales were taken in their
original form (corrected for seasonal variations only) from the follow-
ing sources: Jan., 1919-Dec., 1922, Federal Reserve Bulletin, Jan., 1921,
p. 20; Jan., 1923-Dec., 1923, Federal Reserve Bulletin, July, 1923, p.
580; Jan., 1924-July, 1924, Federal Reserve Bulletin, Dec., 1924, p. 956;
Aug., 1924-Dec., 1925, Federal Reserve Bulletin, February, 1926, p. 114.
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7. BALLS IN SHOE CHAIN STORES
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 1924 1925

January .......... 89 112 105 94 93 104 106
February ......... 86 104 108 10], 88 105 112
March ............ 7 116 125 88 119 93 95
April ............. 87 102 99 106 88 121 113
May ......co.oe... 86 112 100 90 101 102 96
June ............. 84 108 102 95 110 104 105
July ...ovvnvnenn., 88 116 87 92 91 96 99
August ........... 121 107 90 90 98 105 113
September ........ 108 106 91 105 107 98 99
October ........... 103 112 98 89 99 93 106
November ......... 107 108 90 92 97 101 92
December ........, 97 103 95 104 104 107 104

acter are still contained in the data. This is due to the fact
that Easter Sunday shifts from Mareh to April and therefore
its influence is not eliminated by the fixed index of seasonal
variations. Hence whenever Easter falls in March, the index
showing for March is excessively high with the showing for
April correspondingly low. For the years covered by the
series Easter Sunday distributed itself between the two
months as follows:

0 April 20
1920 ... e April 4
1021 ot e e March 27
1922 L i April 18
1923 Lo e e e April 1
1924 .. e April 20
1025 L e e e April 12

‘With the aid of this small table, one looking at the chart
(on page 13) can locate easily the ups and downs due to this
accidental factor in the smooth run of the index.

We are able to compare the movement in the retail sales
of shoes with the movements in the wholesale sales of the
same commodity. Data on these latter are given by the
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Pederal Reserve Board in an index covering sales by 58
wholesale firms located in six Federal Reserve Districts and

=== Shoe Chain Stores

, —— Shoe Wholesalers
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4. Sales by Shoe Cbain Stores and by Shoe Wholesalers, Dollar
Volume, 1919-1925

having sales for 1923 to the amount of 107 million dollars.
The series runs as follows:

8. SALES BY SHOE WHOLESALERS
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 1924 1985

January .......... 71 143 64 80 126 116 99
February ......... 7 147 80 88 117 110 100
March ............ 70 134 97 83 119 103 968
April ............. 108 117 87 83 102 122 109
May ..i.ooeienn.. 95 115 82 85 120 107 99
June ............. 107 94 84 90 118 104 102
July «..oieiiin 133 99 73 83 109 100 101
August ........... 125 99 84 88 109 82 105
September ........ 135 89 89 93 108 94 110
October ........... 129 73 90 94 114 92 118
November ......... 1086 75 97 107 114 101 115

December ......... 121 66 77 112 114 123 128
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The observation made in other cases also holds true here.
In its peaks, troughs and the general movements the index
of volume of wholesale sales tended to precede the index of
sales by retailers. But it must be noticed that while the sales
by wholesalers reflect the eycles clearly, the retail sales do
not show any definite eyclical fluctuations after 1921,

The standard deviation for the series of wholesale sales is
18.1, while that for the retail series is 9.6 (19.4 and 10.1 for
the first 67 months), An inspection of the chart shows that
on the rise the dash line rose above the heavy one, and the
decline fell below it. Thus again the cyclical fluctuations in
sales by wholesalers were more marked than those in the retail
sales. The difference was greater for the years 1919-1921 than
for the subsequent two and a half years.

Drugs

The drug chains are really a type of department store. A
modern drug store sells not only drugs, patent medicines, and
all kinds of instruments for medicinal use, but also candies,
stationery, toilet articles, cigarettes, soda-fountain goods, and
sometimes lunch-counter products. The demand for all these
commodities is somewhat different in nature from the demand
for food and apparel. It is either an emergency demand, as
in case of the drugs and medical articles, or a demand for
goods which, although not strictly necessary, form a perma-
nent part of the consumer’s fixed habits of life. In both cases
the demand is not very variable. A man could hardly be
prevented from buying the necessary medicine because of a
rise in price. Nor could one expect customers to be responsive
in the physical volume of their demand for sodas, tooth paste,
shaving cream, or face powder to a change in price, since
each of the many articles is of small money value but of great
importance in the daily routine.

This fixed character of demand should not be understood
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to mean that cut prices have no appeal to the patrons of drug
stores. They may be effective in causing the consumer to
prefer one particular store to another, but only in a few
cases will it make him buy an additional number of units.
True, drug stores carry quite a number of articles of luxury,
~as expensive perfumes and the like, but the bulk of the goods
is either of the emergency or of the fixed, ordinary con-
venience type, the demand for which does not vary to any
considerable extent.

The Federal Reserve Board publishes an index of the dollar
volume of sales in 10 drug store systems, which operated
520 stores in January, 1924, and had total sales in 1923 to
the amount of 6.8 million dollars. The series runs as follows:

9. SALES BY DRUG CHAIN STORES
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations
1919 1920 1921 1922 1923 1924 19235

January .......... 95 109 103 94 97 99 102
February ......... 91 108 103 98 100 101 101
March ............ 95 107 105 96 103 99 099
April ....... ... ... 95 102 105 85 99 100 102
May .............. 93 107 102 97 102 102 103
June ............. 92 107 102 96 107 97 104
July ... 96 109 100 94 98 97 100
August ........... 97 106 97 96 101 98 104
September ........ 94 107 98 97 101 95 104
October ........ .. 96 106 98 97 103 100 105
November ......... 103 105 98 96 103 98 106
December ......... 103 105 95 97 104 97 108

This table is illustrated by the chart on the following page.

The chart reveals the fact that cyclical fluctuations are
present in the series only in a very atienuated form.
The standard deviation for the drug chain sales is 4.4, the
smallest we have yet encountered. The cause of this even-
ness of movements may lie, first, in the fixed character of
demand, i.e., in the evenness of the physical volume of goods
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demanded ; secondly, in the comparative stability of the prices
of articles sold in drug stores. The widely advertised patented
medicines and toilet articles, and the soda-fountain goods are
being sold at approximately the same prices in times of pros-
perity and depression. At any rate we do not find the same
variability of prices as in cases of groceries and apparel. This
eirenmstance, combined with a stable physical volume of de-
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5. Sales by Drug Chain Stores and by Drug Wholesalers, Dollar
Volume, 1919-1925
mand, accounts for an even run of the dollar volume of sales.

The movements of sales by retail drug stores are now com-
pared with those of sales by drug wholesalers. The index of
these latter, given also by the Federal Reserve Board, covers
58 wholesale firms located in seven Federal Reserve Districts
and having total sales for 1923 to the amount of 105 million
dollars. In the table on page 17 we guote the index.

In the comparison of the retail and wholesale sales series
we find again substantiated the observations made in the
preceding cases. The movements of the wholesale series
developed before those of the retail sales index. Although
it is hard to establish the case here by comparing peaks and
troughs, a glance at the chart will reveal that the rise in
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10. SALES BY DRUG WHOLESALERS
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1920 1921 1928 1923 1924 1925

January 112 90 88 1056 106 102
February 118 89 92 103 104 99
March 118 93 98 103 99 97
April ces 108 96 91 101 107 103
May ...... ces 108 94 96 104 106 96
June ............. 106 94 98 104 100 101
July .............. 110 91 93 102 106 101
August 110 96 97 103 85 94
September ........ 103 107 94 94 102 99 99
October ........... 107 105 90 92 105 100 103
November ......... 101 98 92 100 106 99 98
December ......... 106 96 93 103 101 107 106

1919-20 began in the wholesale sales series much earlier than
in the retail; that the former started to decline in 1920 be-
fore the latter. Similarly, the revival first took place in the
series of sales by wholesalers. The sequence in the rise of
1923 is not clear, the sales by wholesalers not showing any
definite peak.

The greater susceptibility of the wholesale sales index to
cyclical fluctuations is also observable in the present case.
The standard deviation of the wholesale series is 6.2 as com-
pared to 4.4 for the retail sales (6.7 and 4.5 for the first 67

p

months)., And again this difference in the amplitude of ‘% .

fluctuations is true more for the first post-war cycle than for »'

the years 1922-25 following. s:
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exact nature of the demand for these latter commodities is
a matter of conjecturc. As to the soda-fountain goods, we
can reasonably guess that the physical volume of demand for
them does not vary much with a change in price or in
““‘times,’’ the money value of the goods being a standard
fixed amount and rather small per unit. The demand for
these goods is influenced by the weather, and seasonable
conditions being favorable, their utility becomes large as
compared to their money value. The case of candies is some-
what different, these being more of a luxury and not directly
dependent upon the weather. It may be supposed that the
physical volume of demand for candies does vary within cer-
tain narrow limits in connection with the change from ‘‘good’’
to ‘““bad’’ times or with the price.

The statistical data consist of an index covering sales in
four candy chain systems, which operated 114 stores in Jan-
uary, 1924, and had total sales in 1923 of about 20 million
dollars. This index runs as follows:

11. SALES IN CANDY CHAIN STORES
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations
1919 1920 1921 1922 1923 1924 1925

January .......... 91 111 109 92 95 100 99
February ......... 91 110 104 94 94 102 106
March ............ 83 114 121 92 110 96 94
April ............. 90 108 97 96 93 111 106
May .............. 85 110 101 95 103 104 101
June ............. 83 111 107 95 109 99 102
July .............. 86 115 103 91 103 98 91
August ........... 92 111 102 94 102 05 99
September ........ 91 111 a7 96 100 101 100
October ........... 96 114 94 90 101 102 101
November ......... 104 110 92 93 102 102 99
December ......... 111 110 93 90 98 100 91

The chart on page 19 illustrates this table:
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The chart shows here again some conspicuous cases of acei-
dental fluctuations caused by the shifting of Easter Sunday
from March to April. Thus the jump in the retail sales in
March, 1921, and probably in March, 1923, is a result of the
holiday falling in these years on March 27th and April 1st,
respectively.

=== Candy Chain Stores

1o —— Cand_y Manufacturers
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6. Sales by Candy Chain Stores and by Candy Manufacturers,
Dollar Volume, 1919-1925

The nature of the demand satisfied by candy stores makes
for close correspondence between the movements of candy and
drug store sales. It is not surprising that the coefficient of
correlation between the two series is very high, - .908. But
in the sales of candy stores we do not observe any definite
cycle fluctuations after 1921. This is already the second
series of retail sales for which we notice this absence of
marked cyclical changes.

The standard deviation for the series is 7.9 (8.6 for the
first 67 months), indicating an amplitude of fluctuations
greater than in the case of the drug chains and department
stores but smaller than that in groceries, dry goods, and shoes.

‘We do not possess any data on sales by candy wholesalers,
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but the Survey of Current Business publishes an index of
sales by candy manufacturers based on the reports of these
latter in the payment of a sales tax to the Bureau of Internal
Revenue. This index runs by months for the period January,
1920-May, 1924, Manufacturing confectioners sell to both
wholesalers and retailers. Estimates as to the proportions of
the direct and indirect sales vary.? In the case of candy chain
stores we can reasonably suppose that the proportion of goods
bought directly from manufacturers is higher than the average
in the trade. There are then grounds to compare the retail
sales series with this index of sales by candy manufacturers.
This latter is presented in the following table:

12. SALES BY CANDY MANUFACTURERS
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1920 1921 1922 1923 1924

January ................ 109 (e 113 90 104
February ............... 96 81 110 101 102
March ................0. 108 86 84 111 97
April ... .iiiiiiin.... 115 93 75 104 118
May .ot 116 82 81 108 115
June ........00iiiieen 131 81 76 100

July ... 123 81 81 100 a2
August ...l 120 76 93 95 <3
September ........... ... 120 74 100 89 o
October ................. 73 95 107 o g
November .. 83 90 108 Ha
December 84 96 105

On the whole there is a good correspondence between the
two series (see chart above), with one conspicuous exception,
that of the rise in manufacturers’ sales in January-February,
1922. The cause of this rise lies probably in the tax reduction
which became effective January 1, 1922, the rate having been
reduced from b to 3 per cent. of the sales value. Either the
manufacturers withheld impending sales at the end of 1921
and deferred them to the first months of the next year or

¢ See Federal Rescrve Bulletin, December, 1919, p. 1133.
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it was due to the desire of the buyers to enjoy the benefit of
lower taxes, i.e., of lower prices. This might account for the
swelling sales during the first two months of 1922.

The index of sales by candy manufacturers moved either
simultaneously with the retail sales or preceded the latter in
its movements. Thus the peak of the manufacturers’ sales
was in June, 1920, a month earlier than in the retail series.
Likewise the trough in the wholesale series occurred in
October, 1921, in the retail in November.

The chart substantiates also a second general observation,
that the sales by manufacturers were subject to greater fluc-
tuations than the sales by retailers. The standard deviation
for the 53 months for which comparison of the series is pos-
sible is 14.7 for the sales by manufacturers, and 8.0 for the
retail sales, a very substantial difference in the variability.
And again here as in mearly all other cases, the difference
was much more apparent for the years 1919-21 than for the
years following.

Tobacco and Cigars

Tobacco and cigar chain stores appear to belong to the
same group as the drug and candy stores, the group that sells
for the most part convenience goods which are a matter of
fixed habit but which allow for fluctuations of demand within
narrow limits. The index quoted on page 22 covers the sales
by three chain systems which operated 2,770 single stores in
January, 1924, and had total sales for 1923 to the amount
of 96 million dollars.

The movements in the sales by cigar chain stores seem to be
very similar to those in sales by drug chains. It is interesting
that for the five years 1919-23 the highest r of the index is
with drug sales .795 and candy sales .790. Like the latter
series, the tobacco and cigar chain sales do not exhibit any
definite eyclical fluctuations after 1921.
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13, BALES RY TOBACCO AND CIGAR CHAIN STORES

(Dollar Volume)

Adjustod for the Secular Trend and the Seasonal Variations
1919 1920 1921 1922 1923 1924 1925
January .......... 7 105 112 98 99 98 100
February ......... 81 106 111 99 97 100 101
March ............ 87 107 111 100 103 99 95
April .. .........L. 86 109 113 100 96 96 97
May .............. 90 113 103 98 98 99 98
June ............. 85 115 107 99 102 94 96
July ...l 87 117 104 98 94 90 95
August ........... 91 111 104 99 100 101 101
September ......... 85 115 103 104 101 98 98
October ........... 90 118 103 90 95 97 100
November ......... 100 110 97 95 97 99 95
December ......... 95 109 100 99 102 100 108
The index is represented by the heavy black line in the
chart below:
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7. Salesw hy Tobseco Chain Stores, Dollar Volume, 1919-1925

The standard deviation of the series is 7.9 (8.6 for the
period January, 1919-July, 1925), ie., exactly the same as

that of the candy sules.
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5 and 10¢ Chains

The 5 and 10¢ stores are department stores within certain
price limits. They sell the same innumerable array of candy,
stationery, toilet articles, household utensils, notions, small
dry goods, gimeracks, toys, ete., in short everything (except
groceries) which can be sold with profit within the fixed
price limits. The exclusion of groceries and food articles, in
general, is characteristic of 5 and 10¢ stores. A variety store
does not purport to supply the regular everyday needs of
the econsumers. It sclls articles which strictly speaking can
be dispensed with, but which are convenient and yield com-
fort at a low price. You could not call those articles luxu-
ries, but the toys, candies, perfumes, the Christmas and Eas-
ter goods are of this category in spite of their inexpensiveness.
The bulk of goods in the variety stores are not bought in
the spirit of shopping for something absolutely essential.
There are no data on the average size of a single purchase in
4 variety store, but it may be guessed to be much over a price
of a single article. The patron comes to the store in most
of the cases with the vague intention of picking out a ‘‘bar-
gain,”’ and even when he has a definite article in mind, he
finally buys many more because of their utility and the ap-
peal of a low price. It seems to be a peculiar kind of de-
mand, partly fixed because of the small size of every particular
price, partly variable because it is a demand for trifling
semi-luxuries.

It would be reasonable to suppose that the prices in the
5 and 10¢ stores are more or less stable. Possibly in time
of a general rise of prices some of the articles are trans-
ferred from one price division into another, or others may be
withdrawn from sales altogether. There are, however, con-
siderable technical difficulties in doing so, and this shifting
would not make possible a pricing as elastic as in the case
of department stores or groceries, where there are no cus-
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tomary price units of 5 cents and no maximum price limits.
We ought to expect then that the fluctuations in the dollar
volume of sales by the variety stores would be smaller than
in other cases, since the element of price fluctuations is absent
to a large extent.

The index published by the Federal Reserve Board shows
the movements in the dollar volume of sales by 5 chains,
which operated 1,893 single stores in January, 1924, and had
sales for 1923 amounting to 338 million dollars. The ad-
justed series runs as follows:

14. SALES BY 5 & 10¢ CHAIN STORES
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 192} 1925

January .......... 105 113 97 94 103 102 108
February ......... 103 104 100 96 101 105 108
March ............ 102 109 103 88 108 99 95
April ... ... ... 103 107 93 100 97 110 106
May .............. 104 106 91 94 102 105 102
June ............. 96 106 92 94 105 101 102
July ... 97 108 90 94 08 101 100
August ........... 99 102 92 93 99 98 101
September ......... 98 103 91 97 99 08 101
October ........... 98 103 98 96 101 100 107
November ......... 106 103 95 96 101 101 102
December ......... 103 100 97 101 107 104 111

In the chart on the following page the index described is
compared to the series of grocery sales, as the one to which it
most closely corresponds. In the movements, the sales by
5 and 10¢ stores show the closest correspondence to the sales
by grocery chain stores (r for 1919-1923 4 .703). But the
former does not show eyclical fluctuations of the same marked
type as the latter. The standard deviation for the series is
51 (5.2 for the first 67 months), the next smallest to that
of the drug sales index, and considerably smaller than those
of the other retail sales indices.
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8. Sales by 5 and 10¢ Chain Stores, Dollar Volume, 1919-1925

Musical Instruments

The music chain stores present a new kind of consumers’
demand. There are no data on the importance of the different
musical instruments in the total sales of music stores, but it
would be a reasonable guess to say that the talking machines
during 1919-21 and of late the radio sets formed the bulk
of the sales. Demand for these goods is in most cases like
o demand for a furniture article of a quality above the aver-
uge, a display luxury, an appurtenance and sign of a certain
standard of living. True, the music chaing have a good per-
centage of demand for the sake of the article itself, but it
is hardly responsible for the bulk of the sales. Hence we
ean expect that in time of prosperity the music chaing will
enjoy a heavy volume of demand, which in depression will
fall off appreciably.

The index published by the Federal Reserve Board shows
movements in sales by four music chain store systems, which
operated 59 single stores in January, 1924, with sales for
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1923 amounting to 12 million dollars. The corrected series
run as follows:
15. SALES BY MUSIC CHAINS
(Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 1924 1925

January .......... 80 114 93 84 112 97 97
February ......... 94 113 92 86 103 106 104
March ............ 99 123 87 85 103 104 100
April ...l 103 107 87 90 112 99 108
May .............. 101 112 78 95 115 94 99
June ............. 99 120 75 101 117 89 107
July .............. 103 114 73 108 106 92 119
August ........... 100 116 80 110 110 90 121
September ........ 105 106 80 112 98 97 115
October ........... 113 106 82 97 108 89 99
November ......... 108 108 86 97 114 78 93
December ......... 104 95 90 105 108 85 88
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9. Sales by Music Chain Stores, Dollar Volume, 1919-1925

Most conspicuous in the movements of these music chain
stores sales is the clear cut, well-defined character of the
cyclical fluctuations. Both the first and the second post-war
cycles can be clearly traced.

The movement of this series does not show any particularly
high correlation with any series considered heretofore. The
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correlation coefficients of the series are with grocery sales—
.(82; department stores—.611; and the 5 and 10¢ stores—
.O88.  The correlation with department stores and the va-
ricty chains is not surprising, both selling goods somewhat
pimilar in nature. But the correlation with grocery stores is
puzzling. It results from the fact that both indices have
similar periods of rise and fall. The similarity may have
heen produced by various causes. In one case (groceries) we
might have had a steady volume of demand (in physical
nnits) and a highly fluctuating price level, while in another
{musie chain) the price may have been much more stable
but the physical volume of demand more variable. This,
however, is a matter of pure conjecture.

The standard deviation for the series deseribed is 11.8,
(11.7 for the first 67 months) greater than for any other re-
viewed so far.

Mail-Order Houses

The movement of sales by mail-order houses is a matter of
great interest because the bulk of these sales represent pur-
chases by farmers and inhabitants of small villages. The mail-
order houses sell pretty nearly everything except fresh food
nnd coal. Articles of apparel, furniture, house-furnishings,
toys, hardware, painting materials, ete., are among their in-
numerable goods.

The index published by the Federal Reserve Board covers
sales by four mail-order houses, namely—Sears, Roebuck
& Co., Montgomery, Ward & Co., National Cloak and Suit Co.,
and Larkin & Co., the four having had total sales for 1923 to
the amount of 433 million dollars, The series runs as shown
on page 28.

Here again, as in the case of the musie chains only in
n still stronger form, the sales showed very marked cyclical
flnetuations.
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16. SALES BY MAIL-ORDER HOUSES
‘ {Dollar Volume)
Adjusted for the Secular Trend and the Seasonal Variations
1919 1920 1921 1922 1923 192} 1925

January .......... 93 130 76 72 101 112 103
February ......... 85 144 77 71 102 113 108
March ............ 77 122 89 79 108 102 96
April ... .......... 97 115 84 85 111 124 106
May ......oovvenn. 101 113 76 89 122 112 98
June .............. 95 112 81 90 112 117 111
July ...l 110 118 73 87 111 104 107
August ........... 115 114 81 83 108 93 108
September ......... 114 102 82 86 108 106 110
October ........... 130 88 75 94 116 103 119
November ......... 127 108 72 97 109 99 105
December . ........ 129 87 72 98 109 115 126
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10. Sales by Mail-Order Stores, Dollar Volume, 1919-1925

It is interesting to note that the series of sales by mail-
order houses has its highest coefficient of correlation with
music chain sales (+4.779), its next highest with the sales by
groceries (4 .618). Concerning the former correlation could
we say that the demand by farmers, patrons of mail-order
houses, is of the same kind as the demand by the customers of
the music stores? That both make the purchases only when
they are well off and the times prosperous, so that a consider-
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nble sum can be spent on things which might be dispensed
with if the times were worse? That in bad times the sales
hy both mail-order houses and music stores will be slack be-
enuse in both cases the consumers will cut down on new pur-

chuses of these durable, expensive semi-luxuries? I wonder.
 Or, perhaps, as Dr. W. C. Mitchell commented, the close
correspondence for this period was fortuitous. Extremely
bad times may have forced the farmer during these years
to act in his ordinary purchasing as the bulk of the popu-
lution acted in buying semi-luxuries.

As to the correlation with grocery sales the following sug-
gestion can be offered. The dollar volume of sales in gro-
vories rises largely because of the rise in the prices of food
products. A consistent rise in the prices of food produects
cither precedes or follows a rise in the prices of farm produets,
ninee these latter are the raw materials for the food products.
But high prices for farm products mean prosperity for the
furmers and heavier purchases from the mail-order houses.
Thus, through this roundabout connection, the movements in
the dollar volume of sales in groceries run together with the
movements in the volume of sales by the mail-order houses.

The standard deviation for the series in question is 16.4
(17.6 for the first 67 months) which shows it to be the retail
nules series most susceptible to large fluctuations. One should
ulso note that these fluctuations were more clearly marked in
the years 1919-21 than later on.

Let us now summarize the results of our survey in the fol-
lowing order of topies:

(1) The direction of the movements in retail sales; (2)
the comparison between one retail trade branch and another
in point of (a) similarity or difference in periods of rise and
decline, (b) amplitude of fluctuations. Then going over to
the corresponding wholesale series (3) the run of the move-
ments in sales by wholesalers; (4) the comparison with the
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respective retail series in point of (a) similarity in the
periods of rise and deeline in both with an emphasis on the
question of lag or precedence, (b) amplitude of fluctuations.

For the purpose of determining the run of cyclical fluctu-
ations in the retail trade as a whole, the best method would
be to compile a general index from the separate ones. But
there are great difficulties in the way. First of all, there
are no proper weights which can be used in weighing the
separate indices. The one possible way is to weigh by the
number of retail dealers in the separate branches of trade
as reported by the Census of Occupations of 1920. But this
would not give the proper weights for the mail-order houses,
department stores, and 5 and 10¢ stores. Also, the number
of retail dealers cannot be said to be equal to the number
of stores, even if managers are included. Moreover, even
the number of unit stores in the branch of trade would not
be the proper weight, since in different branches, stores have
a different average volume of sales. The total annual sales
of a grocery store are, on the average, different from the
annual sales of a candy or shoe store. In short, an index
if compiled with these weights, and these seem to be alone
available, would be of such dubious value that one would
have to refer back continually to the separate series, and
only confusion would arise.

Instead of that an attempt might be made to summarize the
results in tabloid form so that the identity of each separate
index is not lost, but at the same time the individual indices
are placed together in a form that facilitates the comparison.
Let us first tabulate the conspicuous high and low points of
the series, noting their dates (see page 31).

‘With this table before us, we can give some uniform de-
seription of the movements in the retail trade as a whole.

As the table and charts indicate, in only three cases out of
ten did the risc of sales begin immediately in January, 1919,
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But even the showings of these three are doubtful. In the
case of dry goods the sales though beginning to rise that early,
declined again to much lower levels in December, 1919. In
the second case, that of tobacco chains, the rise stopped in
March and was not resumed until after September, 1919. And
in the third, the musie ¢hains, the sales rose up to April and
then declined to and through August, 1919. In other words,
in none of these three cases could the 1919-20 rise of sales
be said to have properly begun until late in 1919,

In five other cases table states directly that the low point
was in June or in both March and June, which means that
the rise started definitely only in the second half of the year.
In the ninth case, that of shoe sales, the March showing was
lower than that of June, but June and even July were lower
than January, 1919, and the March item is under suspicion as
having been affected by the late Easter. In only one case,
that of the mail-order houses sales, can it be said definitely
that the sales began to rise after March, 1919. With this one
exception, the following general statement seems to be true:
the definite rise in the dollar volume of sales in the different
branches of retail trade did not begin before the second half
of 1919.

How long did this rise continue? In one cage the peak
was in June, 1920. In six cases it was either in July or later.
In only three cases out of the ten does it seem to have been
earlier than June-July. Those are the instances of mail-order
houses, music chains, and 5 and 10¢ stores. We have just
seen that the first of these series was also an exception in the
rise in 1919. In respect to variety stores, this early decline
could be accounted for by the absence of the price element, the
rise of which could not serve to keep up the dollar volume of
sales, as it probably did in the other series. In the case of
music chains we have a demand for quasi-luxuries which dif-
fers from that represented in all other series, With these
three exceptions in mind, we can accept the following gen-
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cral statement: the decline or recession in the dollar volume
ol sales in the different branches of retail trade did not begin
until after the first half of 1920.

On the other hand, although the recession started only
then, the rise in sales was checked a considerable time before
the decline proper started, so that in nearly all eases we have
preceding the peak three months or more of relatively stable
high levels. These periods were: in groceries, April-June,
1920; in department stores, January-July; in shoes, January-
July; in drugs, the same; in candies, December, 1919-July,
1920; in tobaeco, July-October, 1920.

Thus the decline actually began in the second half of 1920.
When did it stop? The table indicates that in most of the
cases the trough came in 1922 and in only 3 or 4 can it be
dated in July, 1921. In these latter, however, there is no ap-
preciable rise in sales after this early trough, but only a slow
growth. This is true in the case of groceries, with the cor-
responding period August, 1921-October, 1922; in the case
of shoes (August, 1921-February, 1923). Only the music
chain series and possibly that of the 5 and 10¢ stores are
exceptions, in these cases there having been an appreciable rise
in sales at this early period. But the peculiar nature of these
two series has been already commented upon. On the whole
the following general statement can be made: the volume
of retail sales did not begin to rise definitely again until after
the end of 1921.

The developments of 1923-25 are much less definite. With
regard to three series, there seems to be no definite cyclieal
fluetnations whatever. In the others they are rather vaguely
outlined. However, as the table shows, in no case does the
peak come before March, 1923, and in all cases where it
happens to fall within the month of March there is the pos-
sibility of the influence of the early Easter. The dating of
the trough of 1924 is also rather arbitrary, since in four out of
the 10 series the lowest point cannot be definitely indicated.
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Out of the other six series, only one shows its trough in June,
one in July, and the others either in August or September.

So much for any general statements which could be made
on the run of fluctuations in the dollar volume of sales in
the different branches of retail trade. A more detailed ac-
count could be evolved only from a study of the most im-
portant single indices.

In the comparison of the different branches of retail trade
as to the similarity of their movements, we can use a more
definite tool, the eoefficient of correlation. In the table be-
low are quoted the coefficients computed on the basis of data
covering 59 months, through November, 1923, as extant in
January, 1924,

17. CORRELATION OF CYCLICAL MOVEMENTS IN THE DOLLAR
VOLUME OF SALES IN 10 BRANCHES OF RETAIL TRADE

(Jan., 1919-November, 1923, U. 8.)
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Department Stores .. * .868 .838 .831 .679 .669 .657 .611 .598 .523
Drugs ............. 868 * 733 908 .674 .795 .539 .394 .442 481
Groceries .......... .838 .733 * 678 .546 .588 .703 .662 .618 .414
Candies ............ 831 .908 .678 * 756 .790 .543 .285 .381 .418
Shoes .............. 679 .674 546 756 * 624 .560 .291 .407 .451
Tobacco ............ 669 .795 588 790 .624 ¥ .262 .095 .021 .447
5 &10¢ ............ 657 .539 703 .543 .560 .262 * .588 .584 .314
Music ............. 611 .394 .662 285 .291 095 .588 * 779 .145
Mail-order Houses .. .508 .442 .618 .381 .407 .021 .584 .779 * .130
Dry Goods ......... 523 .481 .414 418 .451 .447 .314 .145 130 *

The different high points of this table were commented
upon in describing the separate indices. Before making any
general comment, let us note that the dry goods sales show
low coefficients with all other series. This, in absence of any
reasons to explain this fact and with plenty of reasons to



CYCLICAL FLUCTUATIONS 35

expect in some of the relations coefficients higher than many
others, makes us regard with suspicion this series. At any
rate it seems advisable to leave it out of the general con-
sideration, noting that it does not tally with the general run
of the table,

The general observations to be made then are as follows:

(1) Of the different series those of sales by department
stores and grocery chains show consistently the highest cor-
relation coefficients with all others. The lowest in the case
of department stores is .598, in the case of groceries, .546.
This means that whatever causes lay back of the fluctuations
in the volume of retail sales in the different branches, they
found the fullest reflection in the two series mentioned. The
reasons for this fact are not obvious. Shall we say that in
the case of groceries the movements of prices was sensitive
to the price changes in other branches, or that the physical
volume of demand changed in the same way as in all other
cases? Or shall we consider any other combinations of the
price and the commodity elements in the series which might
account for the fact? We are in the dark until it becomes
possible to differentiate the two component factors of the
dollar-volume index. As to the department store sales, the
cause of the high coefficients of correlation is partly accounted
for by the fact that all the products of the other branches
were being sold in department stores as well.

(2) Taking the first seven branches of retail trade, thus
exeluding the musie chains and the mail-order houses, one
can see that they all show a fairly close intercorrelation. With
the exception of one coefficient (that for tobacco chains and
the 5 and 10¢ stores), all the correlation coefficients are above
.500 and most of them well above it. But again we are baf-
fled in the explanation of this close correlation. It might
mean that in spite of the difference in the kinds of goods rep-
resented by the indices, the run of the physical volume of
demand for each of them was pretty similar in all cases,
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these necessaries and convenience goods forming a kind of
integral unit of consumption. That would presume that the
movements in the dollar volume of sales reflected properly the
movements in the commodity volume of demand. On the other
hand, the physical volume of demand may be the dissimilar
factor, and it is the correlation of prices that the coefficients
are measuring. This problem is subject to further investiga-
tion in a later chapter.

Still this correspondence in the dollar volume of sales means
something taken by itself. If the volume of sales in terms
of money is a vital consideration in business life, the similar-
ity of its movements in the different branches of trade is of
importance. It seems that in business life, in the activity
of the business men the dollar volume of sales is assigned great
importance, small volume being taken to mean depression,
large volume prosperity. The basis of this attitude is in
the fact that the amount of profits made is on the whole pro-
portional to the volume of business done. True, sometimes a
large volume of sales is achieved through price reduction, but
this is rarely the case, lower prices generally being accom-
panied by lower dollar volume of sales. Asto special ‘‘sales,”’
if successful they do not result in an appreciable loss to the
enterprise. As a rule, rising dollar volume of sales means a
rising volume of profits, a declining volume—diminigshing
profits. And the movement of profits means prosperity or
depression. Thus the close inter-relation of the movements of
sales in different branches of trade gives a realistic basis to
such statements as ‘‘prosperity in retail trade’’ or analogous
general phrases. In other words, it permits generalizations,
if so far only on the plane of the series itself, without further
differentiation of the component elements of the dollar volume
measure.

(3) As the table indicates, the music chaing and the mail-
order houses formed a group by themselves. While they are
fairly well corrclated with the department stores, groceries,
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and the 5 and 10¢ stores, they do not tally with all the others.

While the retail trade series are on the whole similar in
their movements they differ widely in the amplitude of their
fluctuations. In the table below the size of the standard
deviations for each is cited, and may be taken as a measure
ol the variability of the series, after the secular trend and
the seasonal variations have been eliminated.

18. STANDARD DEVIATIONS OF THE ADJUSTED INDICES OF
DOLLAR SALES IN DIFFERENT BRANCHES OF RETAIL

TRADE
(1919-1925 by Months)
Mail-order Houses ......... 16.4 Tobacco and Cigars ........ 7.9
Music Chains ............. 118 Candy ............ ... 7.9
Dry Goods ................ 11.5 Department Stores ........ 6.3
Groceries ................. 106 5 & 10¢ Stores ............ 5.1
Bhoes .................... 9.6 Drugs ................. 4.4

We see then that in one case the average fluctuation is
449 of the secular trend and the seasonal variation, and
in another case it is 16.4%, with all other series distributed
between these extreme limits. 1f we presume that the casual
factor is of approximately equal importance in all the series
(this is roughly true exeept perhaps with shoes), the com-
parative size of the standard deviations becomes the measure
of the susceptibility of the scries to eyclical fluetuations. In
this latter respect, in the way the dollar volume of sales re-
flected the cyclical movements of business life, the different
branches of retail trade differed widely. But again it must
be remembered that both the coefficients of correlation and
the standard deviations refer to series covering only seven
years.

Heretofore, we have taken up the wholesale trade series
only in comparison to the retail indices and it may be that
the picture of the movements in the former is a little blurred.
But at present we have the opportunity to deseribe clearly
these movements for the wholesale trade as a whole, since the
IFederal Reserve Board compiles a general index of this kind.
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This index includes six branches of wholesale trade (groceries,
dry goods, shoes, drugs, hardware, and meats, the latter from
1921), each weighted by the total value of production for
ench elass of goods.®® This series covering 700 firms loeated in
10 reserve districts runs as follows:

19. SALES BY COMBINED WHOLESALERS
(Dollar Volume)

Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921 1922 1923 1924 1925
January .......... 84 137 83 83 109 120 110
February ......... 82 129 89 88 113 126 114
March ............ 79 131 90 88 110 109 106
April ... ... 91 131 87 83 107 113 106
May .............. 95 127 81 90 106 108 104
June ............. 97 124 78 88 104 101 101
July ........ ... 108 128 78 84 101 107 103
August ........... 101 114 83 90 106 94 103
September ........ 102 111 83 93 108 102 107
October ........... 108 96 85 96 114 104 116
November ......... 110 96 76 98 111 103 110
December ......... 136 88 78 98 105 108 113
16
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The chart reveals elear-eut eyelical fluctuations in the
volume of snles. The latter declined through the first quarter
10 For detnily, wow (he Iederal Reserve Bulletin, April, 1923, pp.

4130-442,
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of 1919, but then rose rapidly 29 points to July, 1919. In
August a break occurred but the volume of sales rose again,
reaching the peak in December, 1919-January, 1920. After
that the sales began to decline. The falling off was slow to
and through July, 1920, but then became very abrupt. Low
lovels were hit about January, 1921, but the recession did not
stop there, going on to a trough in November of the same
year, The subsequent developments were uncertain, since one
docs not know whether or not to take the period of December,
1921-February, 1924, as one period of rise. By taking smaller
periods, one can trace the movements more clearly. The
volume of sales rose slowly during December, 1921-August,
1922, but then inereased more rapidly to a high point in
Kebruary, 1923, During March-July, 1923, the sales declined,
hut in the second half of the year and through the first two
months of 1924 there was a rise again, the sales reaching a
peak in February, 1924, higher than any of the high points
of the preceding year. From March, 1924, there was a de-
vided tendency for the volume of sales to decline. The trough
of 1924 and thus of the second post-war cycle came definitely
in June. After that the volume of sales started to rise once
ngain, on the whole all through 1925. There was, however,
i break during the seecond quarter of that latter year.

It is interesting to note that the correspondence in move-
ments among the different branches of wholesale trade seems
to be closer than among the same branches of retail trade.
(‘ocfficients of correlation were computed for four branches
of wholesale trade for which there are counterparts in the
retail series. The correlation coefficients (based on 61 months)
were found to be as shown on page 40.

Referring to the table above on p. 34 one can see that in
every comparable case the coefficient for the wholesale series
iv higher than for the retail. In the case of dry goods it might
he due to the character of the data, but in all other cases it
is probably to be attributed to the nature of the economic
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20. CORRELATION OF CYCLICAL MOVEMENTS IN THE DOLLAR
VOLUME OF SALES BY WHOLESALERS

(January, 1919-January, 1924, U. S.)

Groceries Drugs  Dry Goods Shoes

Groceries .............. * .840 797 620
Drugs ................. .840 * NEYS 643
Dry Goods ............. 797 717 * 776
Shoes ...........cocu... .620 643 176 *

process. The uniformity and the interrelation of prices and
of physical volume of sales in the different branches of whole-
sale trade is probably greater than that of prices and of
physical volume in retail lines. Sinee purchases from whole-
salers are made for the purpose of subsequent resale with
profit, while the purchases from retailers are made by the
ultimate consumers for the immediate satisfaction of their
wants, we can suppose that the causes making for the fiue-
tuations of the eyclical character will reflect themselves more
uniformly, and wholly by the more sensitive wholesale series
instead of the less businesslike retail indices.

‘We come now to the comparison of cyclical movements in
the retail and wholesale trade in so far as these branches of
business activity are represented by the dollar volume of
sales. Here the general conclusions are of the most definite
character. They refer: first, to the precedence in time of
the wholesale indices; second, to the greater amplitude of
fluctuations in these latter.

In each comparison between the movements in the volume
of sales by retailers and those in the sales by wholesalers (in
one case by manufacturers) the former tended to lag behind
the latter, the duration of the lag being variable. The same
can be seen hy comparing the movement of the indices for
the two fields as n whole. While the retail sales began to
rise definitely only in the seeond half of 1919, the volume of
sales by wholesalers increased rapidly after the first quarter
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of that year. While the retail sales began to decline only in
the second half of 1920, wholesale sales started to decline in
February of the same year. While the recovery in retail sales
commenced on the whole only in 1922, that in the volume of
wholesale sales started not later than December, 1921, Simi-
larly the two high points of 1923 were in February and Octo-
ber in the wholesale trade, in March or May, and October in
the retail lines.

The trough of 1924 came in the wholesale series in June,
while most of the retail indices were at the lowest either in
July or later. The statement about the lag of the retail
sales behind the wholesale seems reasonably true for the
period covered.

The other general conclusion seems no less certain. In
every one of the six cases where comparison could be drawn
it was found that the eyclical fluctuations in the wholesale
sales were greater than in the retail trade indices. Taking
again the standard deviations as the measures of the ampli-
tude of cyclical fluctuations we can tabulate the comparison
as follows:

21. STANDARD DEVIATIONS OF INDICES OF RETAIL AND
WHOLESALE SALES (DOLLAR VOLUME) COMPARED

(1919-1925)
Retail Wholesale
Groceries ............o.iinnn 10.6 14.4
Dept. Stores .................. 6.3 15.8
Bhoes ......coviiiiiiiin, 9.6 18.1
Candy .......coovviiiinniinn., 8.0 14.7
Dry Goods ................... 115 16.5
Drugs ..........coviiiii 44 6.2

It is interesting to note that the difference in the size
of the standard deviation is not the same in the various
branches. The character of the measure does not warrant a
great reliance upon the size of the particular difference dis-
covered.
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To qualify the higher variability of the wholesale trade
series it can be stated that the difference in the amplitude of
fluctuations is much more marked for the period 1919-21,
than for the years following. This was observed in nearly
all the cases.

So much for the general conclusions to be reached from
the inspection of the series. Before we go any further in an
attempt to trace the bearings and implications of some of
these conclusions, we must answer one crucial question: What
are the value and limitations of the data surveyed? How
far can one go in his reasoning from the general statements
without ascribing to them too much validity? An attempt to
clear up this point is unavoidable if one would tread on sure
ground.

The limitations of the data seem to be as follows:

(1) The series on sales cover only (a) a small number of
business enterprises; (b) in the retail trade only stores oper-
ated by chain systems.

(2) The series extend only over seven years which fact
makes for (a) uncertainty of the results of the statistical
analysis; (b) the general character of the conclusions to be
affected by the peculiar conditions of the short period de-
seribed.

Let us consider first, the point 1(a), the small number of
enterprises covered by the series., If one takes the number
of retail dealers in every branch of trade (store managers
ineluded) reported by the Census, as roughly equal to the
number of single stores in existence in 1923 (the Census fig-
ures are for 1920) we can see that the indices cover the fol-
lowing percentage of the stores in the field. (See page 43.)

In only two cases the 5 and 10¢ stores and tobacco, fields
where the development of chains is very strong, does the
sample used exceed 10%. In all other cases it is appallingly
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Number of
Stores Covered

Census Figures by Series Y%
Groceries .......... 239,236 16,998 7.1
Boots and Shoes .... 22,544 340 1.6
Candy ............. 40,091 119 0.3
Cigars and Tobacco . 19,141 2,740 14.3
Department Stores .. 11,752 359 3.1
Drugs and Medicine . 80,157 500 0.6
Dry Goods ......... 63,909 500 0.8
5and 10¢ .......... 5,968 1,800 30.2
Music ............. 7,909 59 0.7

small. Could we then accept the description presented by the
data as of any bearing upon the respective branch of trade
a8 a whole? In case of wholesale trade, we are unable to
draw the comparison by branches. But according to the Cen-
sus there were in 1920 73,574 wholesale dealers, exporters
and importers. All six wholesale series cover 700 firms, or
about 10% of the total number.

It seems to me that in spite of the small size of the sample
the description given by the indices could be accepted as of
practically great general validity. The case is somewhat
analogous to that of price statisties. In collecting data on
prices we get only a very small percentage of the total num-
ber of transactions consummated in the given market. The
number of deals covered is just big enough to eliminate ac-
cidents of a singular kind, and the deals are selected so that
there should be no qualitative bias. The data thus found
are considered as representative, the hypothesis of the uni-
formity of prices being relied upon. Is it not an analogous
situation here? Though the sample is small, it is in every
case large enough to exclude accidental circumstances of an
individual kind. At the same time the competitive proecess
working toward uniformity of prices makes for uniformity’
of all the business units of a given field in the relative move-
ment of their sales. In absence of any qualitative bias, and



44 CYCLICAL FLUCTUATIONS

of individual variations which might be present in a small
sample, there is no reason to suppose that the data would not
reflect movements common to the field as a whole. On the
count that the sample forms a very small percentage of the
field we cannot indict the data, since they describe an activity
where the leveling process of competition and the price system
is in force.

But is our sample collected without any qualitative bias?
This question brings us to the point 1(b) that the series on
retail sales cover only stores operated by chain gystems.

For the data in question the following points of differ-
ence between chain stores and single stores are important:
(1) as a rule the stores operated by chain systems are picked
carefully and enjoy the monopoly of location, an important
factor in retail trade; (2) the price policy of the chain stores
may be different from the single stores, a chain system being
able to sell at lower prices than the latter; (3) in branches of
trade where credit to consumers is customary, as, e.g., gro-
ceries, the chain stores seem to be managed mostly on the
cash and carry basis. How do these points affect the show-
ing of the data? As to the advantage of location, it could
hardly affect the relative changes in the volume of sales.
Possibly only in a time of feverish prosperity the physical
limits of the store might not permit the volume of the sales
to reach the high limits it otherwise would, a factor of no
great certainty. If anything then, a well-situated store will
have smaller fluctuations, its possible peak being cut down,
and the depression not reaching its deepest possible trough.
The price policy seems to be a variable factor and thus more
important. One could suppose that during depression the
chain stores are able to undersell the single stores by offer-
ing goods at lower prices. If this is true then the data given
underestimate to a certain extent the depth of depression in
the dollar volume of sales. On the other hand, the single
stores might be expected to have more personal patronage and
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thus unlikely to lose much to their competitors. Indeed,
it is hard to say whether the price policy, except in special
and much advertised sales, serves to shift custom and patron-
age very greatly between good and bad times. The cash and
carry policy might cause the chain stores to lose part of their
custom in times of severe depression, when lack of purchasing
power compels some part of the population to ask credit.

In the case of department stores the sample seems to be
biased by an unduly large number of the bigger enterprises.
The average sales of the reporting department stores was
over 4 million dollars in 1923. 1If one counts about 10,000
department stores in the country then their total sales would
be approximately 40 billions of dollars. But the value of
the whole retail trade in the year of high prices, 1920, was
estimated as 42 billion dollars.®* The inclusion for the most
part of the biggest department stores constitutes the same
type of bias as caused by taking the chain stores. Possibly
the price policy factor is of greater importance with the
former, since the big department stores use the means of ad-
vertising and ‘‘special sales’ to a greater extent in pushing
their goods. In this instance there is, however, one more fac-
tor added. A certain prestige is attached to buying in one
of the big, established department stores, a prestige of social
distinetion combined with the consciousness of more luxurious
surroundings. In prosperous times a certain type of con-
sumer goes shopping out of the usual limits of his neighbor-
hood center, and patronizes the more impressive stores, en-
joying the fact that his goods are delivered in a luxurious
delivery truck. If this is true, it would make for accentnated
fluctuations of sales in our data, the movements in the whole
field being more even.

‘What is the balance of all these factors? Do the
series indicate correctly the periods of rise and fall in the

11 See article by L. Mann, American Ecomomic Review, December,
1923, p. 614.
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whole field? Do they exaggerate or underestimate the ampli-
tude of the fluctuations? This could be known only if ad-
ditional data were collected for a number of single stores
in the same branches of trade. The need for these statistics
is pressing since they would give additional value to the
data already available. In merely speculating on the subject,
one must balance the force of habit and personal patronage
over against the price appeal, a balance which would be dif-
ferent in various branches representing dissimilar demands.
It seems on the whole that, with the exception of department
stores and possibly music chains, there ought to be no es-
sential difference between the movement of sales in chain
stores and in single stores (taking the relative changes). In
department stores and in music chain stores the rise iy ac-
centuated by the presence of a luxury demand, but the fall
is probably underestimated by cut-price sales. It is impos-
sible to determine the net result in the variability of the
series. In the main it seems that the forces of consumers’
demand are of too heavy and ponderous a character in the
branches covered by the data to respond greatly to different
price policies, and this gives assurance of a rather general
validity to the description presented by the figures.*?

So much for the limitations by number and kind; now for
the limitations of time. In the appendix on the statistical
methods used, the possibility of errors due to the short time
covered by the series was discussed and there is no need to
take them up again. The peculiar features of business con-

12 The data on wholesale sales seem to be also a biased sample, giving
undue proportion to the bigger firms. Thus, the average annual sales
in 1923 of the firms reporting are: groceries, 1.8 million dollars; dry
goods, 2.8 million dollars; shoes, 1.8 million dollars; drugs, 1.8 million
dollars; averages that seem too high to be representative of the trade
as a whole. The significance this bias has on the final conclusion is
impossible to say with certainty. It is fairly prohable that it makes
for accentuated cyclical fluctuations in the volume of sales. The exag-
geration, however, would not seem large enough to invalidate the com-
parison above of the different amplitude of fluctuations in retail and
wholesale sales.
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ditions during the period covered by the data were treated
briefly elsewhere.!* Those peculiarities which bear on our
conclusions are few. The fluctuations as shown in 1919-21
were probably above the average, being exaggerated by the
process of extreme price inflation which took place during that
period. On the other hand, the movements in 1922-25 were
probably too much attenuated because of the extreme cautious-
ness of the business community fresh from the bitter experi-
ence of 1920-21. Thus if one looks for the elusive ‘‘normal’’
type of movements, he would probably have to look for it
somewhere between the kind which developed in the first part
of the period considered and those of the second part.

‘We are for the time being through with this painful process
of considering the limitations of the data used. For the time
being only, because the question will come up again every
time any new use is made of the indices. It goes without
saying that this recital cannot be considered as exhausting
the subject, although the attempt was to make the cataloguing
of defects as full as possible. But even at present the balance
ig uncertain, the limits not clear, much being left to the per-
sonal diseretion of the person who is going to utilize them.
This means that all further discussion and reasoning start-
ing from the general conclusions arrived at above are con-
clusive only conditionally, the condition being that further
statistical studies will prove the typical character of the
data. It is my personal opinion that in the conclusions which
will be studied, namely, the different variability of the volume
of sales by retailers and wholesalers, the data are reliable in
their showing of the difference, even though the quantitative
measure of the difference might be changed, in case fuller
data were available. Similar reliability can be aseribed to
the conclusion as to the time precedence of wholesale sales
movements, and to the suggestions in connection with the
correlation of the various bhranches in either field.

18 See supra, pp. 1-4.
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Of the conclusions reached one seems to be worth consider-
ing more fully. The fact that the dollar volume of sales by
wholesalers rises higher and falls lower than the volume of
sales by retailers seems to be important. At present it can
be considered only in its bearing upon the movement of
stocks and of means of payment.

If at any given moment the volume of sales by the retailers
were equal to the volume of purchases he makes from the
wholesalers, his stocks would remain stable. In the long
run these two flows of purchases and sales are equal in ab-
solute volume, provided we disregard the element of long-
time growth. Hence in comparing the relative changes we
can say that a diserepancy in the run of the latter will be
reflected as an absolute and relative change in stocks. If
during the rise the volume of sales by wholesalers increases
more than the sales by retailers we ought to expect an in-
crease in stocks, while during depression the stocks will cor-
respondingly decrease.

There are no data for the volume of stocks in the various
branches of retail trade, except one valuable index which
gives the monthly change in the value of stocks for 318 de-
partment stores located in 10 reserve districts.'* The data
follow on page 49.

In the chart on page 50 the comparison is being drawn
with cumulative differences between the index of sales by
the combined wholesalers (see p. 8) and sales by department
stores (see p. 6). For every month the index showing of
the latter was subtracted from the corresponding item of
the former, thus presumably giving a showing for a change
in the value of stocks. The differences thus obtained
were cumulated, i.e., the item for a given month was taken
as an arithmetical sum of all the preceding changes. (See

14 The original dntn used was the revised index of stocks, compiled by
the Federal Reserve Bonrd, not published fully anywhere, but available
on request.
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22. VALUE OF STOCKS IN DEPARTMENT STORES

49

Adjusted for the Secular Trend and the Seasonal Variations

1919 1920 1921

January .......... 88 113 98
February ......... 84 117 97
March ............ 83 119 96
April ............. 87 120 96
May ..oovvivnnnnnn. 8 120 97
June ...l 85 121 99
July ... 89 123 98
August ........... 93 122 99
September ........ 97 120 99
October ........... 99 118 98
November ......... 101 111 98
December ......... 105 105 97

1922
97
98
98
96
95
95
94
93
93
02
94
95

1923

97
101
101
102
103
101
101
102
102
102
104
102

1924
101
104
105
104
103
101

99
96
97
100
100
100

1925
101
101
103
102
102
100

99
97
97
99
101
102

the results in the table.) On the chart the dash line repre-
sents this cumulative difference, the line of ‘‘normal’® rep-
resenting zero, and the scale being magnified five times for

the purpose of better comparison.

23. CUMULATIVE DIFFERENCES BETWEEN RETAILERS’ PUR-
CHASES AND RETAILERS’ SALES

(Department Stores)

1919 1920 1921
January ......... —11 4+80 447
February ......... —31 4104 430
March ........... —55 4122 24
April ............ — 66 4139 20
May .ooviiiionn.. —66 142 113
June ............. —~ 52 4149 -3
July ............. —37 164 —17
August .......... —30 4-167 —26
September ....... —31 4+ 159 —22
October .......... —19 4134 —23
November ........ —7 4107 —33
December ........ 436 -8 —40

1922
— 37
-— 38
— 37
— 47
- 48
— 52
— 60
— 684
— 65
— 66
— 60
— 60

1923
— 36
—21
—11
—6
—3
—2
—4
—1
~6
0
7
43

192}

23
1o
448
-4 46
+ 43
+ 34
-+ 30
424
+- 22
+25
-+ 29
+ 36

1925
440
+ 44
451
+50
+ 49
448
442
440
+ 40
L45
+55
+ 58

The standard deviation for the index of stocks is 8.5 as

compared to the one for sales of 6.3.

The comparison is,

however, misleading, since a change of 1% in stocks is equiva-
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lent to a change of 4% in sales, if we suppose that the turn-
over of stocks in a department store takes place in general
three times a year. Thus the standard deviation for the index
of stocks of 8.5 is equivalent to a mean deviation for sales of
34. The comparison of the chart reveals that one of the indi-
ces exaggerates the fluctuations, since even a division by five
gives somewhat greater fluctuations that those shown in the
stoek series. The fault is probably with the index of whole-
sale sales which covers not nearly all the branches of whole-
sale trade from which department stores are buying. More-
over, the big department stores buy heavily direct from the
manufacturers.

But aside from that difference in amplitude, the com-
parison is perfect. The movements of the index of stocks
collected and analyzed independently show close correspond-
ence in their changes with those in the cumulative differences,
the latter being a derived series based on two others. The
agreement cxceedy one’s expectation and illustrates perfectly
an argument almost obvious in itself. )

‘What does this cumulation of stocks and the underlying
discrepancy in the movement of sales mean from the point
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of view of circulation of media of payment and of the move-
ments in the volume of credit?

If at any given moment the retailer took in from his sales
a number of money units equal to those he distributes in
the expenses of his store and in payment for the merchandise
bought from the wholesalers, his operations would balance
and no additional amount of money or credit instruments
would be required. Or rather though an additional absolute
amount, would be needed, the activity of the retailer will not
produce any relative changes in the volume of media of cir-
culation, either of money or credit instruments. This is not,
however, the case. Although the payments to the whole-
salers (or manufacturers) for the merchandise form about
75% of retailers’ total net sales or more, and the other 25%
consisting of wages of sales force, rent, ete., are much more
stable than the volume of purchases from the wholesalers,
still there remains a substantial discrepancy between the re-
tailers’ receipts and his expenditures. In the period of rise
the latter are consistently above the former, in the period
of decline below them.

In other words, the disecrepancy resulting in accumula-
tion of stocks ties up a substantial volume of circulating media
or gives rise to an additional volume of credit. If the retailers
use their own hoarded capital for the purpose of procuring
these ever-increasing stocks, their accumulation means a tie-
up of a volume of money which before deposited in a bank
was employed elsewhere. If the retailers purchase on eredit
or apply for eredit to the banks, they give rise to an additional
volume of credit which cannot be lignidated until the volume
of sales by the wholesalers begins to run below the volume of
sales by retailers, and the stocks of the latter begin to be
liquidated. Whether the retailer borrows from the bank or
from the wholesaler, his borrowing tends to increase the
volume of loans outstanding.

This gives rise to the suggestion that changes in the volume
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of pure commercial short-time credit must be in close cor-
respondence, not to the movement of prices, but to the run
of these cumulative differences between sales and purchases
in the various branches of business activity, in other words,
to the movements of stocks, It is interesting in this respect
to look over the series of the volume of loans and discounts
by the member banks reporting to their Federal Reserve
Banks (somewhat over 800 in number). In the table below
the index is quoted (without any changes) covering for the
years 1919-1920 the movements in the volume of ‘‘total loans,
discounts, and investments,”’ and beginning with January,
1921, the ““total loans and discounts’’ only. Since the invest-
ments form a comparatively small per cent. of the total, the
error involved in the change of the series is not significant.

24, VOLUME OF LOANS AND DISCOUNTS
(By Reporting Member Banks)

1919 Average Month = 100
1919 1920 1921 1922 1923 1924 1925

January .......... 94 107 110 94 98 102 109
February ......... 96 114 109 93 100 102 110
March ............ 96 115 108 93 101 103 110
April .. ... ... ..., 97 116 105 93 101 104 111
May .............. 99 115 103 93 101 100 110
June ............. 97 115 102 92 101 104 111
July ........ ..., 98 115 100 92 100 103 111
Auvgust ........... 102 115 98 92 100 104 112
September ........ 104 116 99 94 102 106 115
October ........... 106 115 98 96 102 107 117
November . ........ 105 113 97 96 102 108 117
December ... ... 106 111 96 97 102 110 119

It is interesting to note the lag of this series as compared
with the movement of wholesale prices. The latter started to
decline at the latest in June, 1920, and began to recover at
the latest in May, 1922. The volume of loans and discounts
moves, however, mmore simultaneously with the movement of
the dash line of comulative differences (see p. 50). This cor-
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respondence is only another expression of the old truth that
the ‘‘frozen’’ assets of the banks begin to be converted only
when the debtors are able to liquidate the stocks. The move-
ments of bank credits can be expected then to move with
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the movements of the sum total of the discrepancies between
disbursements and receipts in all those branches of business
activity which resort to banks in order to bridge over the
gap.

There are grounds to suppose that not only do the whole-
galers’ sales fluetuate more than the retailers’, but that also
the money volume of sales by manufacturers rises above and
falls below the sales by respective wholesalers, and that the
same relation exists between the manufacturers of consum-
ers’ goods and the producers of producers’ goods. In another
place we shall have the opportunity to show that the com-
modity volume of sales by wholesalers fluctuates less than the
volume of manufacturing output. If the prices move in fair
correlation with the volume of output, it is reasonable to sup-
pose that the money sales by manufacturers are subject to
greater fluetuations than the dollar volume of sales by whole-
salers. The same relation exists between the two big branches
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of production. The farther we go from the ultimate con-
sumers, the more fluctuating we find the volume of business
activity as expressed in the money value of sales. The cirele
is completed when we identify the ultimate consumer, the
patron of retail stores, as himself a seller and study the move-
ments in the volume of his sales as compared with the changes
in the volume of his purchases. With this cirele completed,
the movements in the volume of circulating media and of
bank credit have to be conceived as generated by the dif-
ferences in the flow of sales and purchases which form the
funectioning of the money economy.

This indieates, if vaguely, the fact that the difference in
the movement of sales noted first as a technical characteristic
of the series compared is really an important element in the
whole problem of ceyclical fluctuations in business activity.
It is in a further analysis of this difference that we can ad-
vance to its explanation and the full grasp of its implications,
And the first step in this further analysis is the description
of the movements in the commodity volume of sales and pur-
chases, a separation as far as possible of the money element
from the commodity element in the comparison itself. This
is & necessary step in the explanation of the problem. Time
and again above we were at a loss to understand why it was
that the sales moved more evenly or less so, finding every time
the dollar volume to be a produet of two factors-—the price
and the commodity volume. To the study of the flow of goods
from one branch of trade to another and to the consumers
the next chapter will be devoted.

APPENDIX A

Toe STrArMsrTIcAL, ANALYSIS OF THE DOLLAR VOLUME OF
Saves INDICES

Toe main difficulty in analyzing statistically the series in
hand lay in the comparative brevity of the period covered by
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the data. At the time of the final computation the indices
extended over 67 months, a period for which the computa-
tion of the secular trend and the seasonal variations might
seem presumptuouns.

But both the seasonal and the long-time changes are pres-
ent in the series to a marked degree, and in varying measure
in the different branches of retail and wholesale trade. This
makes the elimination through statistical analysis both nee-
essary and feasible. Without such a preliminary adjustment
the comparison of cyelieal fluctnations is almost impossible.
At the same time the size of the seasonal and secular elements

makes the application of even the crudest methods of elimina-
tion worth while.

Secular Trend

For a series of six years the lower the order of the
formula for the secular trend, the surer we are of not having
climinated alongside with the long-time changes some which
might better be classified as cyclical. Thus in composing his
new index of business conditions (of six series starting with
January, 1919}, Professor Persons determines the secular
irend, using the horizontal line at the 1919-1922 average for
most of the series.'®

This method, although having the advantage of extreme sim-
plicity, is too crude in case of a series which shows secular
trends of a comparatively large magnitude. It is good enough
for series where the long-time changes are so insignificant
that the taking of a straight horizontal line for the trend
woild not imply a too great underestimation of the residual
fluctuations in the first half of the series as compared with
the same in the second half. But in cases like these of the
data in hand, the element of growth is too significant to per-

16 See Harvard Economic Service. Advance letter of May 19, 1923.
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mit ignoring the progressive character of the rise or fall from
one-time limit to the other,

The noxt lowent order of a formula for a secular trend is
a straight line of the form y = ax 4 b. The choice really
lay between sueh o straight line trend and a parabolic
trend of the form y = ax® 4+ bx 4 c¢. The preference of
the simpler form was based on the following considerations:
(a) It was easier to compute; (b) the simpler one was less
liable to reflect the eyclical element of the series.

The straight line trends were fitted by the method of least
squares. At the time the work was completed, the series
included 67 months, covering the period January, 1919-July,
1924, But the chance of printing the essay presented itself
much later, and during that time new current data have ac-
cumulated. In order to take care of the latter I fitted sepa-
rate trends to the seventeen months August, 1924-December,
1925, by the method of semi-averages. Each of the averages
was for 42 months and thus the whole length of the series
was used to compute the new trend, but the trends thus com-
puted were taken only for the last 17 months.

The trends fitted by the method of least squares are good
deseriptions of the long-time movements, since they extend
over two complete cycles. The trends fitted by the method of
semi-averages cover a period of two and a half eycles (ap-
proximately) and thus may be misleading. But they are the
best available for the period for which they are used.

In some cases the readings of the first trend extrapolated
come very near or coincide with the readings of the second
trend, and there the adjusted series is comparable all through
the 84 months deseribed. But in most cases (especially in the
indices of sales by wholesalers) the readings of the two trends
differ, and only a rough comparison of deviations for the
two separate poeriods is justified,

The equations of these trends for the retail series are given
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helow. The starting points are January, 1919, and August,
1924, respectively. The x is in units of months.

NO. 25

Trends for the Trends for the
Period January, 1919- Period August, 1924-

July, 1924 December, 1925
Department Store Sales ..... y=103.32 4 .32x y=1258 4 .34x
Mail-order Houses .......... = 9371 — .07x y=105.2 4 .33x
(irocery Chains ............ = 9658 |- 1.58x y*=221.942.03x
6 & 10¢ Chains ............. y= 91.00 4 1.30x y=184.9 4 1.47x
Dry Goods Chains .......... y= 80.55 | 2.45x y=270.5 | 2.84x
Drug Chains .............. y= 99.63 4 .79x y=154.5 4 .83x
Cigars and Tobacco Chains .. y=110.20 L .50x y=139.9 4. .35x
Shoe Chains ............... y=103.92 - .36x y=131.0 + .42x
Music Chains .............. y= 9784 4 .12x y=113.6 + .34x
Candy Chains .............. y= 99.33 +1.39x y=188.1 4- 1.28x

Department Stores Stocks .. y=107.46 | .38x y=1312 + .33x

* A new index altogether.

It is interesting to note that the largest changes in the
gradient of the trend line occurred in those series which ex-
hibited the most marked eyeclical fluctuations, such as the
music ehains sales, the mail-order houses sales, and the dry
goods sales.

Analogous computations were made in the determination
of secular trends in the indices of sales by wholesalers. The
equations are as follows:

NO. 26
Trends for the Trends for the
Period January, 1919- Period August, 1924-
July, 192} December, 1925
troceries .................. y = 103.85 — .45x y= 82.0 — .2bx
Dry Goods ................. ¥y =106.06 — .32x y—= 91.0 —.16x
Drugs ...l y = 100.61 -} .13x y=112.1 4 21x
Rhoes ...l y—= 96.97 — .69x y= 59.6 — 45x
Hordware ................. y = 100.63 — .11x y=100.7 4 .11x
tleneral Index ............. y=103.90 — .50x y= 80.8 — .24x
Candy (1920-24) ........... y= 89.99 — .23x

In these series of wholesale sales the change in the trends
in generally larger than the same changes in the trends of
vetall sales. This can be attributed to the greater size of
vyclical fluctuations in the volume of sales by wholesalers.

With the secular trends thus determined, each item of the
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series was divided by the corresponding showing of the secular
trond and the quotient multiplied by 100.

Seasonal Variations

The index of seasonal variations for the different branches
of retail trade was computed by the Division of Analysis and
Rescarch of the Federal Reserve Board. The method of link
relatives was used on data covering only four years. Al-
though this method presupposes a compound interest curve
trend, the index would not be significantly different if an
equal absolute size of the growth increment had been assumed
(see Harvard Review of Econmomic Statistics, 1919, p. 31,
note). The adjustment for the seasonal element thus made

was taken over, and the trends were fitted to already corrected
data.

27. SEASONAL VARIATIONS IN RETAIL SALES 18
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Ior the wholesale trade series the index of seasonal varia-
fions was computed by the method of ratio-ordinates series.
Tt gives approximately the same results as the link-relative
This method

method, hul, requires mueh less computation.t”
18 Federal Beaeroe Bulletin, Jan., 1924,

by Minn Falknor.

p. 17.
17 Jonrnal of the American Statistical Association, June, 1924, article
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was used in both the first and second computation of the
weries, The indices arrived at are presented in the following
table :

28. SEASONAL VARIATIONS IN SALES BY WHOLESALERS

Dry Hard-
Groceries QGoods Drugs ware Shoes Meats Candy
Junuary ... 90 90 101 85 76 90 138
Fehruary  ..o.... .. 84 92 97 81 81 84 98
March ........... 97 104 110 105 116 99 91
April Looooool. 94 93 98 107 106 94 92
May oooeneininnn. 101 89 96 108 99 97 91
hane ..o 107 94 96 108 96 105 89
daly oo 104 104 96 97 86 103 81
Avpast L.l 101 127 100 103 115 109 76
Soptember ...l 107 123 105 105 123 112 76
October .......... 112 113 113 109 124 113 109
November ........ 107 94 97 101 97 102 117
December ..., 96 78 90 91 80 92 140

The seasonal element in the wholesale trade branches was
adjusted for through dividing again the series already cor-
rocted for the secular trend by the index of seasonal variation
and multiplying the quotient by 100.



