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VARIATIONS IN WHEAT PRICES

HE eflfort for stabilization of the gencral price level im-

plies the occurrence of significant degrees of variation in
the general price level. Agitation for stabilization of the price
of a particular commodity, like wheat, similarly implies sig-
nificanl variations in price. The meaning and causes of wheat
price variations have long been entangled in controversies
over the prevailing system of marketing wheat. But to a sur-
prising extent the variations themselves have not been classi-
fied, described, and explained. Analysis of wheat price varia-
tions is essential as a background to the consideration of
stabilization of the price of wheat. The purpose of this study,
a tentative incursion into the subject, is to offer a non-
technical picture of wheat price variations, principally in the
United States, during the past three decades.

We have first attempted to define the various significant
types of variation. Thereafter, using several series of cash
wheat prices, we have sought to illustrate the amplitude of
movement in each type of variation; to indicate the imme-
diate and distant influences to which variations may princi-
pally be traced; and to contrast variations occurring in
pre-war years with those occurring in post-war years. Short-
time fluctuations, month-to-month changes, recurrent sea-
sonal movements, and shifts in wheat price level from crop
year to crop year arc inlerrelated, and difficult to separate
one from the other. The price of wheat at any time is not a
point, but a wide range. Consequently, on the basis of avail-
able price series, a good deal of uncertainty necessarily sur-
rounds any attempt to describe and measure wheat price
fluctuations, and to point out the principal causes of varia-
tion. The present study is not offered as conclusive; but it
serves to throw into relief certain characteristics of wheat
price movements which seem to require attention whenever
wheat price stabilization is discussed.

STANFORD UNIVERSITY, CALIFORNIA
June 1929
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VARIATIONS IN WHEAT PRICES

I. INTRODUCTION

Price stabilization is a promulgation of
increasing vogue, whether in the realm of
the price level of commodities as a whole
or in the case of individual commodities.
There is no question that prices of most
agricultural and industrial products have
heen and are quite variable; also, that the
variations, however occasioned, create in-
determinate business problems. To a lesser
hut still important degree, the complex of
prices that make up the

tion of qualitative and geographic differ-
ences is necessary if one is to deal intelli-
gently with the complex data of actual
wheat prices.

The price of any commodity, over periods
of time, is subject to general and special
influences. The general influences are
related to monetary conditions and the
price level of the various goods and serv-
ices included in the economic and social
life of the people. The

general level of prices is ] special influences are re-
variable or unstable, giv- CONTENTS lated to the supply of and
ing .rise to major eco- Introduction ............. . ;\/f; dem?nd .for the | com-
nomic problems. Both Types of Wheat Price Varia- modity, its substitutes,
sorts of instability have OIS v oo oo oo Uk and those for which it
received considerable at- Character of Price Quofa- may be substituted. In
tentionin connectionwith HORS wovvvii i 246 every analysis of behavior
the post-war agricultural Month-to-Month Variations. . 254 of prices, the segregation
depression, and by many Recurring Seasonal Price . of the two sets of in-
price stabilization is re- ; Movement ... SR o 264 fluences should be sought,
. nter-seasonal Price Varia- .

garded as an important tions .. ... ... T 975 however difficult of ac-
clement in a progressive Variability of Farm Prices.. 284 complishment.

national policy for agri- Comparison of Pre-war and In the case of wheat
culture. Effective discus- Post-war Variations .. ... 288 prices, the effects of ma-
sion of stabilization meas- Appendix Tables .......... 290 jor influences operating
ures must rest upon a - upon prices in general

clear understanding of
the character and extent of price instability
or variation, and of the forces which cause
and limit these variations.

Wheat, in common with many other com-
modities, displays differences and varia-
tions in price. These differences and varia-
tions are of three major classes: of region,
of time, and of composition. At any one time
and at any point, wheats differ in type,
grade, quality, and accordingly in price. In
different regions or locations within a re-
gion, at a given time, wheats of the same
type, grade, or quality will differ in price,
largely because of the different costs in-
volved in getting them to the most ap-
propriate market. At different times, in a
single market, even the same type, grade,
or quality of wheat will command different
prices. In the present discussion we are
concerned primarily with the fluctuations,
movements, or variations in wheat prices
over periods of time; but some considera-

WuEear Stupies, Vol. V, No. 7, June 1929

are readily discernible
over periods of considerable length. The
relation between business conditions in
general and wheat prices in particular has
not been intensively studied, but Engberg*
is probably right in finding “very little
effect of business cycles in the United States
on the price of wheat.” It is different with
long-term trends of prices. In the two or
three decades prior to 1895, wheat prices,
like the general price level, showed a down-
ward trend, while in the two decades prior
to the war, both showed an upward trend;
both tended sharply upward during the
war; and both suffered a readjustment to a
lower level in 1920-21. The trends of wheat
prices have not been identical with the
trends of prices in general, but both show
the effects of powerful underlying causes;
and one cannot interpret the trends of
wheat prices without first dividing them

1 Indusirial Prosperity and the Farmer (New York,
Macmillan, 1927), p. 258.

[241]
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into two components, one of which repre-
sents approximately the trend resulting
from general causes rather than from causes
more or less peculiar to wheat. In this study,
however, we are not dealing with long-time
movements of wheat prices; hence we need
take this matter into account only in mak-
ing certain comparisons between pre-war
and post-war years. The period since 1921
is too short to permit one to make a satis-
factory determination of the trend in either
wheat prices or in the general price level;
but there has been no pronounced trend in
the general price level and it is probably
safe to say that the trend element in wheat
prices has been relattvely small.

Producers and consumers of a particular
commodity are concerned both with its
price level and with the variability of its
prices. A durable agricultural product, like
wheat, has in each crop year a mean price
level more or less peculiar to, or charac-
teristic of, the crop year. In each crop year,
also, one observes fluctuations around this
price level. Such fluctuations may con-
ceivably be related either to change of the
wheat price level or to developments within
that price level. Both producers and con-
sumers are interested in determining
whether changes in the wheat price level, or
the price fluctuations around this level, are
based strictly upon proved facts of supply
and demand, as contrasted with fallacious
news, propaganda, misinterpretation, or
manipulation.

Wheat growers in all countries seem to
have arrived at the inference that the shifts
in wheat price level from one crop year to
another are frequently excessive, in view
of underlying facts. Also, price fluctuations
within the crop year have come to be re-
garded by growers as excessive, and in part
artificial, in the sense of not being founded
solely on considerations of supply and de-
mand. These inferences have found reflec-
tion in the legislative halls of the countries
most deeply concerned. Among the numer-
ous elements in the business and political
problem of wheat growing, the price level
of wheat, and variations in wheat prices,
have been of outstanding prominence.

The Federal Trade Commission, in the
course of its extensive investigations of
the grain trade, gave attention to the vari-
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ability of wheat prices before our entrance
into the war. Latterly, the Grain Futures
Administration has given attention to
fluctuations in wheat prices since the war,
using a different method from that em-
ployed by the Federal Trade Commission,
Comprehensive, long-term statistical studies
are lacking—a rather curious situation in
view of the importance of the commodity,
but largely explained by the extraordinary
complexity of the questions involved.

The following pages present an analysis
and appraisal of variations in wheat prices,
without pretension to exhaustive treatment
in compilation or mathematical interpreta-
tion of data. What is sought instead is to
present definitions of the variabilities in-
volved, to indicate in a general way their
occurrence and extent, and to arrive at such
broad inferences as may be secured by an
inductive method. The subject is in need of
a thoroughgoing overhauling, but this can
be undertaken only on the basis of source
material collected with special reference to
particular phases of the problem.!

A comparison of the variability of wheat
prices, contrasted with that of other com-
modities, will serve as a preliminary orien-
tation. Following this, it will be necessary
to consider the nature of the price quota-
tions to be employed. We shall then dis-
tinguish the several kinds of fluctuations,
or variations, in the price of wheat. We next
consider the extent and amplitude of the
variations of the three principal types, and
the causal influences to which each may be
attributed. Finally brief consideration is
given ta the variability of the farm price
of wheat and to a comparison of pre-war
with post-war variability. Since what we
have to say on the comparative variability
of wheat prices is designed merely to serve
as a background, it may appropriately be
included in the introduction.

THE COMPARATIVE VARIABILITY OF W HEAT
Prices

How variable is the price of wheat? It
seems to be widely believed that the price
of wheat is highly variable—not only highly

1 For an interesting incursion into the subject, see
V. P. Timoshenko, Wheat Prices and the World Wheat
Market (Cornell University Agricultural Experiment
Station Memoir 118), December 1928.
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variable when considered by itself, but also
highly variable when compared with the
prices of other staple commodities. It is
not difficult to show that this view borders
on misapprehension.

Unless subject to regulation, the prices of
all commodities display fluctuations-—day-
to-day, week-to-week, month-to-month, and
year-to-year variations. The various com-
modities, however, display wide differences
in the amplitudes and frequencies of their
price variations. Some of the differences in
variability are related to the physical and
chemical constitution of the commodity;
other variabilities of price are related to
circumstances in primary production or
ultimate consumption; still other variabili-
ties of price originate in conditions in-the
channels of distribution. In the course of
time, other things equal, the variations in
the price of each commodity tend to evolve
a type of price variation more or less char-
acteristic of that commodity.

F. C. Mills’ recent volume on The Be-
havior of Prices contains an extensive series
of computations of price variabilities of
many commodities over the period from
1890 to 1925. Table 1, prepared from these
data, shows the measures of price vari-
ability, at wholesale, of twenty-four agri-
cultural products, with corresponding
measures for fourteen basic industrial ma-
terials to serve as contrast. Measures are
given both for month-to-month and for
year-to-year variability.

For wheat, the wholesale price of No. 1
Northern Spring wheat at Minneapolis was
used. It is informative to observe that the
month-to-month variability of the spring-
wheat price was less than that observed
with a considerable number of basic ma-
terials, including pig iron, steel billets, jute,
brick, tar, and turpentine. Among the
cereals, rice stood lowest in monthly price
variability, with wheat next, followed by
rye, barley, corn, and oats in the order
named.! In respect to year-to-year varia-
bility of price, it is instructive to observe
that several metals quite generally have
displayed more year-to-year variability of

1Cf. also Federal Trade Commission, Prices of
Gfam and Grain Futures (Report .. .. on the Grain
Trade, Vol. 6), 1924, pp. 27-28.
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TaBLE 1.—MEASURES OF PRICE VARIABILITY OF LEAD~
ING AGRICULTURAL AND INDUSTRIAL CoM-
MODITIES, AT WHOLESALE*

(Per cenl)

Monthly
variability Year-to-year
Commodity 1890-14925 variability
excluding 1890-1924
1914-21

Rice..........oivin., 3.7 11.9
Wool: fine clothing ....... 4.5 14.3
Wool: medium ........... 4.9 15.3
Cattle: good to choice..... 5.0 9.8
Cattle: choice to prime.... 5.6 10.5
Wheat: spring ........... 6.8 13.9
Hay ......... ..ot 7.0 12.3
Beans ................... 7.2 18.9
Flaxseed ................ 7.7 | 179
Hogs: heavy ............. 7.8 16.1
Hogs: light .............. 7.8 16.0
Cotton v oo vvi i 8.1 18.2
Hides ................... 8.7 15.2
Rye oo, 8.7 18.1
Barley o.ooovvvivnnnnn.., 9.0 16.3
(0703 & + P 10.3 17.6
Oats oo oo ei i 10.9 16.6
Sheep: wethers........... 11.5 12.9
Sheep:ewes ............. 12.5 14.6
Milk .......ooi v, 12.6 3.0
Hops oo vivviiiiiiiii i, 19.8 31.2
Eggs ..o 23.1 8.3
Potatoes ................. 26.4 39.4
Onions ............o.u.n. 28.4 32.3
Acid: sulphuric .......... 2.9 10.8
Acid: muriatic ........... 3.0 14.0
Copper: ingot ........... 4.9 15.2
Silk: raw, Japanese ...... 5.2 13.3
Zinc:slab ............... 6.0 17.8
Glass: window ........... 6.2 14.8
Rope ................... 6.3 16.4
Steel billets .............. 7.2 21.3
Brick ................... 7.5 13.9
Pig iron: Bessemer ....... 7.8 19.8
Tar ..., 8.2 13.6
Jute ........ ... o i, 8.2 17.5
Turpentine: spirits of..... 8.9 19.6
Coke ..........iiiiii, 13.9 36.3

* Data from F. C. Mills, The Behavior of Prices (New
York, 1927), pp. 489, 491, 492, 493, 497, 499, 500, 501. Based
on wholesale prices compiled by the Bureau of Labor Sta-
tistics and used in its index numbers. The figures for
month-to-month variability are obtained, according to
Mills, by calculating for each year the mean deviation of
the monthly prices from the average price of the year, ex-
pressing this mean as a percentage of the average price for
the year and then averaging the resulting percentages for
the several years. The figures for year-to-year variability
are obtained by computing the percentage changes of aver-
age annual prices from year to year and then calculating
the average deviation of these percentages from their mean.
The series of month-to-month and year-to-year variability
are not comparable; one compares the articles with each
other in each series.
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price than wheat. Among the cereals, rice
again stands lowest, with wheat next, fol-
lowed by barley, oats, corn, and rye in the
order named.! From these computations
we learn that wheat is not characterized by
arelatively high degree of price variability:
it is, after rice, the least variable of the
cereals, and exhibits less variability, both
month-to-month and year-to-year, than the
prices of important basic materials whose

VARIATIONS IN WHEAT PRICES

outturn is more or less controllable by man-
agement as well as independent of climatic
influences.

In short, whatever the nature, frequency,
and extent of variation of wheat prices,
wheat is not a commodity that stands out
on the basis of price variability. From this
it does not follow, however, that such vari-
ability of price as does occur is therefore
of secondary importance.

II. TYPES OF WHEAT BRICE VARIATIONS

The variations in wheat pricesin terminal
markets may be segregated, at least theo-
retically, into four principal types. One of
these may be termed inter-seasonal, repre-
senting shifts in the wheat price level from
one crop year to another. The others are
intra-seasonal, representing (1) a recurring
seasonal movement, (2) irregular varia-
tions extending over periods of weeks or
months, and finally (3) short-term fluctua-
tions from day to day and from week to
week. These several variations are com-
monly construed as being of one order and
are thus frequently criticized as alike ad-
versely affecting the wheat grower’s return.
But they differ in the nature of the statisti-
cal data on which they are based, and in the
implications contained. For the moment it
will suffice to explain each type.

There are usually changes in the level of
wheat prices from one crop year to another.
If wheat were harvested, all over the world,
in a single brief period, these shifts in level
would be distinguishable far more easily
than they now are. As it is, the great bulk
of the world’s wheat is harvested during
June-September, a period of four months.
Of the wheat harvested at other periods,
only the harvests of Argentina and Aus-
tralia are of outstanding significance, though
sometimes India’s harvest is an influential
factor. Partly because of the length of this
four months’ period of harvest, partly be-
cause the prospects for harvests exert in-
fluences for weeks or months before har-
vest, partly because the final reckoning of
the harvest cannot be made for several
weeks, or even months, after the wheat is
cut, the inter-seasonal price shifts, the
changes in wheat price level from one crop

year to the next, are not easily defined. One
may make an average of prices in a given
crop year, but different ohservers will sel-
dom agree in defining whatmight be termed
the price level characteristic of that crop
year. Nevertheless, the nature and the
trend of the price difference between one
crop year and another can usually be as-
certained for each major class, even if
its precise degree cannot, provided the study
includes the movements in international
markets. Not infrequently these inter-sea-
sonal shifts are quite substantial. It is to
these, in discussions of the depressing effects
of “climatic” surpluses on prices, that at-
tention ought to be particularly directed.
There are variations having a seasonal
behavior. In each wheat-producing coun-
try, whatever its harvest period, prices tend
to decline as new wheat moves to market,
to reach a minimum some weeks later when
the end-season shortage is entirely relieved
and stocks begin to press upon storage or
transportation facilities, then to rise during
the rest of the season because of (but not
in exact correspondence with) the cumula-
tive cost of carrying charges—storage, in-
terest, insurance, etc. Satisfactory statisti-
cal expression of this recurring seasonal
movement of prices, in itself quite charac-
teristic, is difficult to obtain. There are
variations in the dates of harvest, the length
of the harvest period, and the pressure
upon farmers to sell their grain promptly.
The recurring seasonal movement may be
obscured by short-term and month-to-
month fluctuations, next to be mentioned,
which are difficult to separate from the
seasonal variation proper. Also, an inter-
seasonal wheat price change may exagger-
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ate or minimize the seasonal wheat price
movement. There is no doubt that such a
recurring seasonal influence exists; but it
is difficult to approximate it, for a single
crop year, within reasonable limits of error,
and averages are likely to yield unreliable
results.

There are fluctuations arising from other
than recurring seasonal influences which
affect prices over periods longer than a
week or two, and frequently cause move-
menls of substantial proportions. These
may be conveniently studied in month-to-
month variations, although for certain pur-
poses more refined data are necessary.
These fluctuations, unlike the true seasonal
movement, are likely to be irregular in
occurrence, unequal in degree, and unlike
in form. The causes, which are quite differ-
ent from those which are responsible for
recurring seasonal movements, are for the
most part irregular changes in the actual
and prospective market supply or demand,
not only in the United States but on the
world market. It is always more or less
difficult to separate the month-to-month
variations that are regional and temporary
from those associated with the recurring
seasonal price movement, a shift in wheat
price level from one crop year to another,
or changes due to the influence of a tran-
sient but extraordinary domestic or inter-
national circumstance. Looking back over
a protracted period, one comes to the reali-
zation that pronounced month-to-month
variations have usually arisen from excep-
tional causes.

Lastly, there are price fluctuations oc-
curring within the trading day, from day
to day, and over such brief periods as a
week or two. These short-term fluctuations
occur even in periods when visible in-
fluences are not pronounced; but they tend
to be exaggerated when obvious factors are
disturbing the level of wheat prices. They
represent largely the joint results of tem-
porary shifts in demand and supply for
actual wheat, and the speculative and hedg-
Ing dealings in futures contracts. These
fluctuations lie for the most part within
what Taussig has termed the “penumbra”
of price-determining operations.

_The four types of fluctuations are dis-
tinguishable in principle, but not readily
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separable and measurable. The causes of
the different types influence one another,
and the results are so overlapping and
interrelated that at times experienced per-
sons would not agree in the differentiation
of them. Wheats are so varied in quality,
and the quantities of wheats of different
qualities are so different from region to
region, from year to year, and within a
market, that the price situation is inevitably
difficult of analysis.

SHORT-TERM VARIATIONS

It is possible to dismiss the short-term
fluctuations with a few words, chiefly de-
scriptive; for these short-term movements,
broadly speaking, do not lend themselves
to significant economic analysis except in
connection with a refined study of what is
sometimes called the technical position of
the market, or with exceptional month-to-
month variations. The day-to-day and
week-to-week fluctuations may be consider-
able. The price movement of a day may be
within a range of a cent up to several cents
a bushel. A rise or decline of 5 cents in a
week occurs occasionally; indeed, week-to-
week fluctuations may be substantially
larger. To a considerable extent they repre-
sent what may be called accidents or inci-
dents in the “higgling of the market”; or a
sort of surge and ebb, as of a tide, that is
inevitable on every large market, even in
the case of non-perishable products. They
may, on the other hand, represent the initial
steps or the progressive developments in a
significant movement of longer duration,
from month to month, or in the shift in the
wheat price level from one year to another.

The short-term fluctuations of the wheat
price are of almost infinite variety. The
opening quotation may be the highest or
lowest of the day, the closing quotation may
be the highest or lowest of the day, a mid-
session quotation may be the highest or
lowest of the day; the price may rise after
the opening of the market and decline be-
fore the close, or decline after the opening
and rise before the close; the trend of the
day may be upward or downward, or the
fluctuation may resemble an oscillation.
The variations on one day may be merely
the repetition of the previous day; or the
price may be tending to rise or fall. Some-
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times the price will rise or decline pre-
cipitously; it may remain fairly constant
for a few days, and then return to the
point of departure. Oscillations may occur
over several days.

These short-term oscillations are some-
times more pronounced for wheats deliver-
able on contract than for premium wheat,
more often probably the contrary. The
futures market may he overbought, or over-
sold, on a particular day, and readjustment
is promptly enforced. Each price move-
ment upward or downward extending over
several days may be the beginning of a
movement that will find expression in a
change of the price for the month, or it may
be wiped out by a corresponding reversion.
Sometimes cash prices lead futures, prob-
ably more usually futures prices lead cash
prices; the subject is of little importance
in the present discussion. It is to specula-
tion that the public ascribes most of the
day-to-day fluctuations; but it is quite pos-
sible that such fluctuations might be more
pronounced if the speculative forces were
not in operation.

The day-to-day variations may be the
steps in the change from one crop year
price level to another, they may bring the
average of the month higher or lower than
that of the previous month, or they may
balance each other to produce an average
unchanged from the previous month.

Data are abundantly available for de-
tailed study of short-time fluctuations. The
daily records of transactions in the central
markets are nowadays exceedingly com-
plete. For each future there is the opening
and the closing price, the highest and the
lowest price.! Based on these futures, in the
cash market there is the opening and the
closing price, the highest and the lowest
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price, sometimes an adjusted closing price,
these quotations reproducing the variations
in the prices of futures applied to the prices
of wheat over the entire range of the sev-
eral grades. The day-to-day variations in
the weighted average cash prices, as com-
puted from carload sales in each market,
are usually less than the extreme variations
within the grade shown in individual trans-
actions. The variations in the prices of
futures may be misleading in one way; the
variations in individual cash transactions
would be misleading in another way.

There are now available official computa-
tions of the daily average weighted cash
price of wheat sold in several leading mar-
kets. Inasmuch as these do not represent
all the transactions, and in particular do
not include a large volume of purchases by
mills, such computations are somewhat in-
complete though probably not seriously
misleading when considered regionally.

We have not, however, undertaken, nor
do we for the present purpose consider it
necessary, to tabulate and study the day-to-
day or week-to-week variations in the
prices either of cash wheat or of futures.
In such variations operate so many transi-
tory and unimportant influences that infer-
ences drawn from them, in respect to price
movements of significance, are subject to
much error. The chief importance of day-
to-day and week-to-week fluctuations lies
in their particular value for the intensive
study of exceptional month-to-month vari-
ations.

The other types of variation in wheat
prices call for more extended analysis and
discussion. Before this can be undertaken,
however, it is essential to consider the char-
acter of the price material available and to
select the data to serve as the basis.

III. THE CHARACTER OF THE WHEAT PRICE QUOTATIONS

If one were to ask what is the price of
woolen cloth, the rejoinder would be—
which woolen cloth? Similarly, an inquiry
into the price of steel would lead to quota-
tions for billets, plates, rails, and ingots.
In any industry turning out a series of

1 There are also available the continuous quota-
tions.

products, one of them may be arbitrarily
designated as a basis for price quotations.
The same situation holds naturally for a
raw commodily marketed in the state in
which it was produced.

We may not confine ourselves to price
variations of one grade of wheat in the
United States, quite as if wheat were a
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unity. Wheats of many different types,
grades, and qualities are marketed side by
¢ide. The proportions of these varied classes
in the total marketed supply vary greatly
from year to year, within a year, and even
from week to week. Consequently the
prices of particular types, grades, and
qualities sometimes vary considerably more
than do average prices of all wheat mar-
keted. The prices of durum wheat, which
is largely used for purposes quite different
from those of the bread wheats, follow a
course peculiar to themselves; this is also
true of Pacific wheats to a lesser extent.
In certain years the prices of soft red winter
wheat, which is not predominatingly a
bread wheat, may be far out of line with

247

THE RanGe or WHEAT PRICES

Since wheat, the commodity, is a group
of entities with a range of qualities, so is
the price of wheat a range. In addition to
prices of cash wheat, we have quotations
for futures. In a study of the variability of
wheat prices, one must select such prices as
are representative and comparable from
year to year. Preliminary to a consideration
of variations of the selected prices, it will
be advantageous to secure an idea of the
range of wheat prices.

As a condensed illustration of the range
of prices on a single market, on a single
day, within a grade and from grade to
grade, Chart 1 is illuminating. It shows the

CHART 1.-—CARLOT SALES OF SPRING WHEAT OF VARIOUS GRADES AT MInNEAPOL1S, OCcTOBER 3, 1928*

(Dollurs per bushel; one full space horizontally represents 40 cars)
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* Data from Daily Market Record, Minneapolis, October 3, 1928.

those of other wheats. Even between hard
spring and hard winter wheat, divergent
price tendencies frequently appear. More-
over, the proportions of different grades
and qualities of a single type of wheat
differ so greatly from year to year that
the course of prices of a standard grade
may be quite unlike the course of average
prices of all wheat of the type.! Premiums
for wheats of high quality have a wide
range, but the width of the range varies
from year to year and from region to region.

.1 This js strikingly illustrated in the case of Cana-
%lall\} spring wheat, Cf. WuEeaT STupieEs, March 1929,
» No. 6. '

prices of all carloads of Hard Spring, Dark
Northern Spring, and Northern Spring
wheat of various grades sold on the Minne-
apolis market on October 3, 1928. On that
day the December future varied between
113.1 and 114.2 cents. The extreme range of
carlot prices was from 95 cents a bushel
for a car of Northern Spring of sample grade
to 139 cents for one car of Hard Spring and
one of No. 1 Dark Northern. All of the
Hard Spring, all of the Dark Northern
Spring except two cars of No. 5 and eight
cars of sample, sold at or above the contract
price, nearly all of it above. Of the com-
monest grade, the standard contract grade
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No. 1 Northern Spring, more sold at 114
cents than at any other price; and all but
six carloads sold at 113 cents or more; but
the range of price of carloads grading No. 1
Northern Spring was from 109 to 133 cents.
Of the lower grades, each showed a fairly
wide range, with median prices successively
lower.

Chart 2 similarly shows the prices of
carlot sales of hard winter wheat sold in
Kansas City on August 3, 1928. The range
was from 97 to 126 cents per bushel, with a
September future varying from 109.1 to
111.5 cents. Here it is notable that a large
amount of wheat sold below the low price
of the September contract.

The isolated illustrations given are by no
means extreme ones. For a view of the
course of the range of wheat prices over a
period of several years, it is convenient to
resort to tabular comparisons covering only
the upper grades of wheat. Table 2 gives a
computation of the monthly average range
of prices covering No. 1 to No. 3 spring
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would obtain by using all carlot sales, but
it covers the grades that are of major im-

Cuaart 2.—CArLoT SALES oF Harp RED WinNTip
WHEAT OF VARIOUS GRADES AT KANSAS
City, AvcusTt 3, 1928*

(Dollars per bushel; one full space horizontally represents

35 cars)
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* Data from Kansas City Grain Market Review, August
3, 1928.

portance and the larger part of the wheat
actually sold in that market.

TapLE 2.—RaNGES BETWEEN HicH AND Low Casm Crosing PricEs oF No. 1 1o No. 3 SeriNG
WHEAT AT MINNEAPOLIS, AS SHOWN BY AVERAGES OF FRIDAY PRICES*
(Cenls per bushel)

Average

Month 1921-22 | 102223 | 1923-24 | 1924-25 1925-26 192627 | 1927-28 All Omitting

years [1924-25and

192728
September ............... 20.4 19.2 19.0 23.0 29.2 19.8 31.4 23.1 21.5
October ................. 21.0 19.0 19.0 26.0 37.0 20.2 35.2 25.3 23.2
November ............... 18.7 19.0 18.8 28.5 | 33.0 15.5 37.0 24.4 21.0
December ... ............. 18.0 17.2 17.8 32.5 27.7 14.8 43:6 24.5 19.1
January ................. 18.2 30.0 19.2 41.2 29.0 15.0 51.2 29.1 22.3
February ................ 19.2 28.0 20.2 40.2 27.7 17.0 51.0 29.0 22.4
March ................... 20.6 27.5 22.2 38.0 25.8 17.5 51.8 29.1 22.7
April ... ... ... L, 19.0 29.8 23.7 39.3 19.2 17.2 54.7 29.0 21.8
May .......covivvvienn, 20.8 27.5 25.8 31.0 17.2 19.8 51.0 27.6 22.2
June ... e, 22.6 31.0 28.0 22.2 19.8 24.0 43.8 27.3 25.1
July ... ..o 29.2 34.0 30.0 23.2 31.8 25.8 41.5 30.8 30.2
August ........... ... ..., 26.2 23.3 26.8 25.8 26.0 26.8 31.8 26.7 25.8
Average ............... 21.2 25.5 22.5 30.9 27.0 19.4 43.7 27.2 23.1

* Data based on prices obtained from Annual Reports of the Minneapolis Chamber of Commerce and from the Daily
Market Record (Minneapolis). During 1921-22, 1922-23, 1923-24, and 1924-25 (with a few exceptions) the highest prices
were for No. 1 Dark Northern Spring wheat; beginning with 1925-26 (with some exceptions) they were for No. 1 Hard
Spring wheat. The lowest prices were usually for No., 3 Northern Spring, but occasionally for No. 1 Hard Montana and
No. 2 Northern wheat. Occasional high prices for fancy Montana wheats have been disregarded in selecting the high

prices.

wheat (Hard Spring, Dark Northern, and
Northern) inclusive, at Minneapolis, during
the crop years 1921-22 to 1927-28. Such a
range is necessarily narrower than one

The price range changes from crop year
to crop year, with variations in quantity
and quality of hard spring wheat, and is
influenced also by the conditions in the
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winter-wheat crop. It is the expression
largely of two factors: the spread from
grade to grade and the extent of premium
for protein. Over the past seven years this
average monthly price range has varied
from around 15 cents to over 50 cents per
bushel. The range is most commonly nar-
rowest in December, and widest in the
spring or summer. But under exceptional
circumstances, the range may be widest in
the middle of the crop year, as was the case
in 1924-25 and in 1927-28, or early in the
crop year, as in 1925-26.

In the series are two exceptional years
——namely, 1924-25 and 1927-28. These
years were distinguished by extraordinary
changes in the wheat price level and ex-
treme width in the range of wheat prices.
The averages of the period are thus some-
what exaggerated by including these two
years. The column farthest to the right
gives the averages for the period excluding
these two exceptional years. This indicates
a monthly average range varying from
19.1 to 23.2 cents during September-May,
and rising to 25.1-30.2 cents in the three
months toward the close of the spring-
wheat crop year. If the exceptional month
of October 1925 is eliminated, it is clear
that the range is narrowest in the months
of September-December, somewhat higher
in January-May, and higher still in June-
August.

A similar range of prices exists for hard
red winter wheat and for soft red winter
wheat, though each tends to be smaller
than the range in spring-wheat prices. From
these price ranges one gathers the impor-
tant information that cash prices of differ-
ent parcels of millable wheats, even within
the grades deliverable on futures contracts,
may vary from 15 to 50 or more cents per
bushel in a single market at a given time.
The point is additionally illustrated, for a
different market, in a recent study present-
ing a weighted average of cash wheat prices
at Winnipeg.* It may be added that the
Canadian wheat pool payments for de-
liveries from the 1927 crop ranged from
$1.421, for No. 1 Manitoba Northern, to

. ' Cf. WueaT StUDiEs, March 1929, V, No. b5, espe-
cially p. 187.

2 J.‘ E. Boyle, Marketing Canada’s Wheat (published
by Winnipeg Grain Exchange, 1929), p. 29.
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$0.5814 for a low-condition low-grade
mixed wheat.?

The significance of this fact for a discus-
sion of wheat price variability is twofold.
It not merely reveals the difficulties that
one must encounter in determining what
quotations to use for a wheat price series in
attempting to measure variability. It also
implies that the wheat market is so highly
selective, with respect to quality, that great
diversity in prices of different lots of wheat
occurs entirely apart from fluctuations in
the general level of wheat prices. Two
wheat growers selling on two successive
days may get quite different prices, not so
much because of price fluctuations as be-
cause their lots differ so greatly. Prices of
particular qualities may easily vary more,
from day to day, from month to month, and
from year to year, than the level of wheat
prices as a whole. Since the differentiation
of wheat qualities is carried much farther
today than it was before the war, the varia-
tions in price experienced by an individual
grower may be much larger today than in
pre-war years, even without any increase in
fluctuations of the level of wheat prices.

Price CLASSES OF WHEATS

The merchandising of wheat (disregard-
ing in this discussion Pacific wheat and
durum wheat) has been restandardized
since the war, partly on the basis of federal
grades but predominantly on the basis of
qualities not included in the specifications
of the federal grades. The cash wheats may
now be grouped into premium wheats,
wheats deliverable on contracts, and wheats
not deliverable on contracts. The three
classes overlap somewhat and in each re-
gion shift from year to year. An appraisal
of the effective price classes of wheats will
make clear certain characteristics of the
wheat market situation as related to the
purchasing practices of the chief proximate
consumers, the flour millers.

Premium wheats are of two groups: what
may be called super-grades, and high-pro-
tein wheats. The super-grades are the fed-
eral grades above those specified as the
basis of delivery on contracts. The pre-
miums for protein (graduated according to
protein content) apply to both spring and
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winter wheats, within any grade, almost,
but varying from year to year. The second
class of wheats comprises those deliver-
able on contracts. On the Chicago market,
seventeen wheats of three varieties are now
deliverable on contracts—seven at the con-
tract price, four at premiums, and six at
discounts. The number is smaller on the
other markets. Details are shown in Ap-
pendix Table I for the four principal wheat
markets of the United States. The third
class of wheats, those not deliverable on
future contracts, includes various inferior
varieties and grades, also mixed wheats,
variously sold on sample if sold from the
farm at all.

The premium wheats are consumed
largely in the United States in the manu-
facture of superior flour for domestic con-
sumption, of which but a small amount
goes abroad to special markets. Premium
wheats are seldom exported nowadays,
since importing countries can usually se-
cure the same qualities in wheats from
other exporting countries, without paying
the premiums prevailing here. Wheats de-
liverable on contracts are used in the manu-
facture of standard American flours for
domestic consumption, usually blended
with premium wheats. Wheats of straight
contract grade go more or less freely to
export, especially winter wheats, durum,
and Pacific wheats. Flours ground from
wheats deliverable on contracts enter ex-
port markets more or less freely, according
to the season. Wheats not deliverable on
contracts go in part into export wheat, and
in part are ground to some extent into flour
for the export market, and may indeed be
used sparingly in blends ground for the
domestic market. Much of such wheat goes
into feed.

It is important clearly to understand
what is involved in the composition of the
several flours. We have flours of pure type,
i.e., ground from one type of wheat, though
not necessarily from one variety of wheat
within the type. Thus, we have hard spring-
wheat flour, hard winter-wheat flour, and
soft red winter-wheat flour. Hard spring-
wheat flour is ground largely from Mar-
quis wheat, but includes Fife and other
standard varieties and may even include
Kota and durum wheat. Hard winter-wheat
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flour is ground largely from Turkey Red or
Kanred wheat, but may include Blackhull
or other hard winter-wheat varieties. Less
specified relations hold for soft red win-
ter-wheat flour. Secondly, there are mixed-
type flours, ground from blends of winter
and spring wheats, varying from region to
region and from season to season. These
mixed flours are for some uses not so good
or so uniform as pure-type flours; but for
other purposes they may be quite as satis-
factory. Flour millers, in short, blend va-
rieties of wheat within the types of wheat
and also blend the wheats of different types,
in accordance with varying circumstances.

The miller makes his own blends, and he
cannot use blends representing a cross sec-
tion of the contract market. If a miller,
under the seller’s option, were to take de-
liveries on the Chicago market, he might re-
ceive any one or several or all of seventeen
grades of wheat of three types, not alike in
milling values in any two deliveries.

It is the general objective of mixing oper-
ations in terminal markets to secure the
largest possible volume of wheat meeting
the federal grades directly deliverable on
contract. These may be termed basic
wheats; in the price structure of a wheat
crop, the premium wheats are superim-
posed upon this basis. There is, however,
no such thing as comparable grades of
flour, i.e., grades of flour representing each
year the deliverable grades of wheat as
they are mixed in terminals to meet the
specifications of the federal grain act. In
other words, there is practically no flour as
of the grade of wheat, but most flours are
blends from the grade standpoint; and a
particular flour, even a high-grade flour,
may coniain varying amounts of wheats
whose prices are as far apart as 50 cents
a bushel. Flours produced remain fairly
stable with respect to quality from year to
year, but wheats produced do not.

The substantial variations in prices in a
single market at a particular time, already
mentioned, naturally encourage the mixing
of wheats with a view to obtaining the best
returns for the heterogeneous lots in hand;
and similar considerations call for the ex-
ercise of keen judgment on the part of mill-
ers, who seek to obtain that combination
of wheats from which they secure desired
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flours which will yield the maximum net
returns. Many millers prefer to select their
wheats in the country or in the terminal
market before wheats are mixed, and thus
to make up their own combinations. Apart
from this, the mixing of wheats to make
(he best of the specifications of the federal
grades is well-nigh universal in this coun-
try, among wheat pools as well as commer-
cial grain dealers; and it may be regarded
as an inevitable consequence of variations
in wheat and the existence of statute grain
standards. In Canada such mixing is prac-
ticed by line elevators, farmers’ elevators,
and the pools; indeed one objective of the
Campbell amendment to the Canadian
Grain Act was to permit the growers to
obtain the profits of terminal mixing. Just
now, there is in Canada a conflict on policy,
some desiring to limit mixing to wheats
within the grade. It is against the practice
of mixing wheat so as barely to make the
grade (“skinning the grade,” as it is some-
times termed in grain circles) that Euro-
pean importers have raised strenuous pro-
tests in recent years. But it is universal
practice, when marketing a product under
specifications, to meet the specifications but
not to exceed them.

There is some inconsistency, however,
between the efforts to secure full values for
premium wheats and the efforts to secure
full profits of mixing. The larger the
amount of wheat sold on protein content
and weight per bushel, the smaller the
amount available to strengthen poorer
wheats. The more that high-grade wheats
are stretched with low-grade wheats in
order to grade No. 2, for example, the less
high-grade wheat will be available for sale
on the sample market. The interests of
grain dealers and of flour millers are fre-
quently divergent and the mixing of wheats
in terminals has driven many millers to
country buying of wheat in the United
States.

SELECTION FOR STUDY OF VARIATIONS

_ Cash wheat quotations, though based
since 1917 on the federal grades, are never-
theless of a conspicuously heterogeneous
nature. For the experienced men of the
trade it is not difficult to designate within
the range those quotations that are of most

251

significance. Though there is considerable
difference of view between millers and
grain merchants, agreement could probably
be secured on the quotations to be regarded
as representative in the commodity sense.
Nevertheless, the fact that the reported clos-
ing cash price quotations on the Minne-
apolis Exchange represent the judgment of
a price committee, whereas on the Winni-
peg Exchange these correspond to quoted
transactions, illustrates for this country the
need for interpretation, even within the
trade.

Cash prices may be either by sample and
on test or of the grade. In a year of cus-
tomary quality in Canada, the cash grain
prices at Winnipeg represent elevator-run
wheat, as of the grade, at Fort William and
Port Arthur. In a year of sub-standard
quality, such as 1928-29, notations also
appear of selections within the grade, with
occasional indications of premium on pro-
tein. In the American markets (disregard-
ing Pacific and durum wheats) the amount
of wheat sold in terminal cities as elevator-
run of the grade is declining; more and
more, specifications of quality are applied
to the grade. This development is most
pronounced on the Minneapolis market and
for spring wheat in general; but it is be-
coming the established practice in the hard
winter-wheat region. In the case of soft
winter wheat, the regional and local varia-
tions are so pronounced that purchase by
millers on sample is highly developed,
though it rests on considerations other than
protein content.

What is today to be regarded as repre-
sentative practice in the hard wheat regions
is to have the cash price quotations based
on four factors: the federal grade of the
type, the protein content, admixture of
deleterious components, and the futures
price of the day. As an illustration may be
given the price range at Minneapolis on
December 5, 1927, as expressed in the trade
press, on wheat grading No. 1, based on
protein, as follows, in terms of premiums
over the December future:

14  per cent—30 to 38 over December
13% per cent—25 to 32 over December
13 per cent—20 to 26 over December
per cent—13 to 18 over December

12 per cent— 8 to 12 over December
per cent— 3 to 6 over December
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This illustration is rather extreme, even for
spring wheat, and the range of prices within
a grade is usually less for hard winter
wheat than for hard spring wheat. The
variations of 3 to 8 cents between wheats
of the same protein content are the conse-
quence of deleterious components or par-
ticular milling characteristics.

Under such circumstances, how shall one
express statistically the price of cash
wheat? On each market daily is a range of
bids; at the close of each day are the re-
ports of carlot sales at different prices.
Obviously the sales constitute the most rep-
resentative basis for the cash prices of the
day. If for each market one obtains the
sales by carload lots with the prices for
each deal, one secures the weighted cash
price of wheat for the day in that market.
The several markets in a region dealing
with the same kind of wheat will exhibit
somewhat varying prices for the same
wheats, depending on circumstances of
transportation and other factors. It is cus-
tomary and convenient to select one market
as representative of a type and region.

Minneapolis is the representative market
for hard spring wheat. Into the other two
prominent markets, Duluth and Chicago,
pass the spring wheats that have filtered
through the Minneapolis market. By this
we mean that the millers buying on the
Minneapolis market make the earliest ap-
praisal of the characteristics of the on-
coming flow of wheat and have the first
selections from among the daily receipts;
for the most part, what passes to Duluth

1 Subject to the qualification that some cash sales
are made out of elevators and from the country.

2To some extent, it is alleged in Montana, the
Montana spring wheats do not meet with representa-
tive quotations in the cash markets of Minneapolis.

3 The following situation existed in 1924, accord-
ing to J. Allen Clark (“The Registered Varieties of
American Wheat: Their Class, Origin, and Acreage,”
Journal of the American Society of Agronomy, No-
vember 1927, XIX, 953-1040): Of hard spring wheat,
39 varieties were registered, of which 20 were grown
commercially; Marquis was the leading variety, fol-
lowed by Kota, Preston, Ruby, Red Fife, and Blue-
stem. Of hard winter wheat, 26 varieties were regis-
tered, of which 17 were grown commercially; Turkey
(Kharkof) was the leading variety, followed by Kan-
red, Blackhull, Michikof, and Minturki. Of soft red
winter wheat, 85 varicties were registered, of which
58 were grown commercially; the leading varieties
were Fulcaster, Fultz, and Poole, followed by Medi-
terranean, Trumbull, Leap, and others with about the
same acreage.
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and Chicago are the (flour) wheats that
have failed to impress the Minneapolis
buyers with their desirability.?

In the case of the hard winter wheats,
Kansas City is the controlling market.
Though from the milling point of view the
interior markets, extending from Wichita
south, may be regarded as more representa-
tive, nevertheless hard winter-wheat prices
may still be best judged by the Kansas City
quotations.

On the Kansas City market premiums
for protein are quotable in six divigions,
ranging from below 11.5 per cent to 14 per
cent protein and above. In the second week
of March 1929, in a season of low premiums
for protein, the following prices for hard
winter and hard spring wheats were

quoted:
Percentage
of protein Kansas City Minneapolis
14....... 4-7 centsover 15-20 cents over
the May the May
13....... 1-3 cents over 5-10 cents over
the May the May
12....... 2 cents under 1 cent under to
to the May 1 cent over the May

In the case of soft red winter wheat, the
choice lies between St. Louis and Chicago,
with St. Louis at present the preferable
market for cash quotations. Since nothing
in soft red winter wheat corresponds, in
reliability as a measuring stick, to protein
content in the hard wheats, the cash prices
for the different soft red winter wheats are
not as comparable as are those for the hard
wheats.

In connection with soft red winter wheat,
it must be kept in mind that this crop runs
much less true to type than do hard winter
and hard spring wheats. In the hard spring-
wheat crop, Marquis wheat is prominent;
in the hard winter crop, Turkey Red and
Kanred wheats are outstanding; no variety
is correspondingly prominent in the soft
red winter-wheat crop. Regional character-
istics are prominent in the soft red winter-
wheat crop; in the terminals this wheat is
therefore usually of mixed varieties. Under
these circumstances, the milling character-
istics are less sharply defined; but at the
same time, the proportion of the crop grad-
ing No. 2 is subject to wide variations.?

It is on the basis of considerations indi-
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cated above that we propose to use weighted
averages of cash sales instead of bare quo-
tations for cash wheat or wheat futures.
Exporters purchase wheat on grade, but
millers purchase wheat on flour values.
There is of course a continuous interaction
hetween the prices of wheat futures at
home and abroad and the premiums and
discounts on cash markets resulting from
variations in milling quality. Wheat cannot
be defined in a sentence, a grade cannot be
stated in a word, and a price cannot be
given in a figure. It is not inept to describe
the price of wheat as a “no man’s land” be-
{ween the contending forces of supply and
demand, which is continuously being
pushed forward or forced backward and
is widened or narrowed with variations in
forces or tactics of the opposing price com-
batants.

The United States Department of Agri-
culture computes as representative of the
respective wheats the weighted average
prices per bushel of reported carlot sales of
No. 1 Northern Spring wheat at Minne-
apolis, No. 2 Hard Winter wheat at Kansas
City, and No. 2 Red Winter wheat at St.
Louis. These figures go back to 1899, and
constitute the most serviceable data now
available. Since 1918-19 are also reported
weighted average prices for combined mar-
kets; but for purposes of interpretation, it
is better to use prices in the individual mar-
kets, because they are more homogeneous
and extend back over a considerable pre-
war period.

It is to be emphasized that the weighted
average prices of these important wheats
at Minneapolis, St. Louis, and Kansas City
since the war are not directly comparable
with the corresponding weighted average
prices covering the period 1899-1914. The
grading has been influenced by the federal
Grain Standards Act, which came into effect
in 1917; the characters of the wheats have
been changing, and despite introduction of
improved varieties, signs of deterioration
are everywhere in evidence; flour standards
have changed over the past two decades,
for the most part in response to changes in
large-scale methods of making bread; pre-
miums on protein were little known before
the war; the range of prices of a variety of
wheat on the cash grain market tends to be
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much wider since the war than it was be-
fore the war. All in all, the definition of a
representative wheat, and the determina-
tion of its price, have become more difficult
since the war. Nevertheless, the data
selected are reasonably satisfactory for the
purpose in hand.

The seven crop years from 1914-15 to
1920-21 constitute a period of abnormal
price influences connected with the war,
with radical shifts in the general level of
prices. If we regard the post-war deflation
of prices as having been completed with the
crop of 1920-21 (that is, on June 30, 1921),
there are but seven post-war years, ending
with June 30, 1928, in which such extraor-
dinary influences were ahsent. With these
seven may be compared fourteen pre-war
crop years, closing June 30, 1914. In view
of all the circumstances, the pre-war period
available is none too long; and the seven
post-war years constitute a period so short
as to enforce precaution in interpretation.

To supplement this material, and also to
serve as a contrast, other price series seem
desirable. Of the various series available,
we have selected four. One is the American
values of exported wheat. The declared
value handed in by the exporter corre-
sponds to the f.o.b. price of wheat, port of
embarkation. Since the American prices
for purposes of this study are primarily re-
lated to the European prices, we have used
in this series only the prices of wheats ex-
ported to Europe.

Another series represents the average
price per bushel of daily cash closing prices
of No. 1 Manitoba Northern wheat at Win-
nipeg. This series does not extend back
earlier than 1909, because of lack of closing
cash quotations prior to that date. We have,
therefore, available only a short period of
five years before the war and the seven-
year period 1921-28.

Finally, we employ two series of British
wheat prices. The first series represents
the average spot price per sixty-pound
bushel of good average quality imported
red wheat at Liverpool.! The second series

11t will be recalled that, outside of American and
Canadian wheats which are purchased on grade, all
wheat entering the United Kingdom is purchased in
country of origin on sample or specification. The com-
ponent wheats vary substantially in quality from
season to season.
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represents the declared values of imported
wheats into the United Kingdom and is
therefore a weighted average price of all
wheats imported. Before the war, sterling
and the dollar fluctuated very slightly in
relation to each other; therefore the pre-
war DBritish figures have been converted
into American currency at par. The British
figures for that portion of the post-war
period when sterling was depreciated have
of course been corrected for fluctuations
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in exchange and the prices are therefore on
terms of parity with the dollar.

The four American price series and the
series of British import prices are weighted
prices; the Winnipeg and the spot Liver-
pool prices are unweighted arithmetic aver-
ages of prices. Thus, the seven series are
not strictly comparable; but for the purpose
of comparison of month-to-month varia-
tions, it is improbable that any material
error may thus have been introduced.

IV. MONTH-TO-MONTH VARIATIONS

In the appraisal of wheat prices over a
considerable period, the month represents
the shortest time in which significant
changes in the wheat price can be conven-
iently studied. The month-to-month varia-
tions, however, contain several components,
and these should be carefully distinguished.
‘Whenever the price level of a crop year
changes from that of the previous crop
year, such change is rarely sudden, though
the transition may be step-like on one oc-
casion and more precipitous on another.
Within the month-to-month variation is
also included the recurring seasonal price
movement to be discussed below. If the
seasonal movements and changes in the
crop-year price level were both eliminated
from consideration, there would still
remain month-to-month fluctuations of
greater or lesser magnitude, depending on
circumstances. Sometimes, as we have ob-
served, it is necessary to study the day-to-
day fluctuations in order to appraise a
month-to-month variation. In this section,
however, we consider the month-to-month
variations as they emerge from the price
data we employ, without adjustment for
inter-seasonal variations or elimination of
the recurring seasonal movement.

Statistically, we are in position to view
and appraise month-to-month variations on
the basis of fairly representative material,
because the official compilations of aver-
aged prices of reported cash sales at the
principal markets extend back to 1899. For
reasons indicated in the preceding section,
it seems best to use the monthly weighted
average prices of reported cash sales of
three representative wheats, namely, No. 1

Northern Spring at Minneapolis, No. 2 Red
Winter at St. Louis, and No. 2 Hard Winter
at Kansas City; and to study three seven-
year periods—1900-07, 1907-14, and 1921~
28. For supplementary series we have used
the series of unweighted monthly averages
of the Winnipeg prices of No. 1 Manitoba
Northern since 1909, the series of un-
weighted monthly averages of good average
quality imported red wheat at Liverpool,
and the series of weighted average prices
of wheats imported into the United King-
dom, since 1900. All of these latter are
expressed in terms of American money.
In considering month-to-month varia-
tions (i.e., from one month to the next)
we use monthly average prices, as de-
scribed. Later, in the consideration of year-
to-year variations, we adjust yearly aver-
age prices for changes in the general price
level. This might also be done for the study
of month-to-month variations, by adjusting
each wheat price of the month on the basis
of the all-commodity wholesale price index
number of the month. For the present pur-
pose, this refinement seems unnecessary,
since the adjustments would have only a
slight effect on month-to-month variations.
The basic data are given in Appendix
Tables II-VII. In Chart 3 we have pre-
sented the three American series in graphic
form. A logarithmic vertical scale is used
in order to render the variations compa-
rable on different levels of prices. Since we

1 The statistical material is contained in Appendix
Tables II-VII. Of the seven series, the series of Amer-
ican export prices is not presented in the form of
monthly data, since this series finds no use in the
study of month-to-month variations.
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Crrant 3—WEIGHTED AVERAGE Prices oF REPORTED CAsH SALES OF THREE REPRESENTATIVE WHEATS,
MoNTHLY, ¥FroM JuLy 1900 to JunNE 1914, aND From Jury 1921 ro Jung 1928*

(Cents per bushel;

logarithmlic vertical scale)

* Data in Appendix Tables II-1V.
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extended discussion of the chart is called
for. It serves mainly as part of the back-
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ground of the consideration of month-to-
month variations. In passing, however, it
is worthy of remark that the three series
plotted show considerable divergence one
from another.

The tables of monthly variations have
been set up in the form of deviations of
the price of one month from the price of
the previous month. (Appendix Tables
VIII-XIIL.)

In using the tables of month-to-month
price variations, it is to be kept in mind
that these are useful for the study of varia-
tions but not for the study of values. The
wheats involved are substantially different.
The spot price of red wheat at Liverpool
probably applies to wheat approximately
comparable with No. 2 Hard Winter; but
No. 1 Manitoba Northern is much superior
to No. 1 Northern Spring, or to the average
of red wheat at Liverpool, and is both
superior to, and different in type from,
No. 2 Red Winter wheat at St. Louis.

COMMENTS ON VARIATIONS REVEALED

Both Chart 3 and the tables of deviations
suggest, entirely in conformity with trade
experience, that crop years may be divided
into commonplace years and exceptional
years. The exceptional years are character-
ized by wide changes in prices within the
year, the result of crop scare or some
particular untoward circumstance, or of
marked change in the price level from one
crop year to the next. Under such circum-
stances occur the wide month-to-month
variations that are to be seen in the figures
for 1904-05, 1905-06, 1908-09, 1909-10,
1921-22, 1924-25, 1925-26, and 1926-27.

Looking over the tables of variations in
wheat prices on the American markets, one
is struck with the relative indistinction of
variations in the majority of months. But in
each period were exceptional years display-
ing extreme variations in wheat price from
one month to the next. The highest month-
to-month variation in the first seven-year
period was 17 cents (spring wheat, July-
August 1904 and August-September 1905;
and hard winter wheat, April-May 1907) ;
in the second period it was 44 cents (soft
red winter wheat, June-July 1909); and in
the third period, 38 cents (spring wheat,
July-August 1922).

VARIATIONS IN WHEAT PRICES

Usually, but not always, wide deviations
were simultaneously displayed at all three

- American markets. In the 84 months of the

period 190007, the number of monthly
deviations of 10 cents or more was five at
Minneapolis, seven at St. Louis, and four at
Kansas City. In the 84 months of the period
1907-14, the number of deviations of 1¢
cents or more was three at Minneapolis,
eight at St. Louis, and. four at Kansas City.
In the 84 months of the period 1921-28, pro-
nounced deviations occurred much more
frequently than in the pre-war period;
variations of 10 cents or more occurred
seventeen times at Minneapolis, twenty-
three times at St. Louis, and eighteen times
at Kansas City. If one regards a deviation
of 15 cents or more since the war as corre-
sponding to a deviation of 10 cents or more
before the war, the difference is still con-
spicuous; variations of 15 cents or more oc-
curred eleven times at Minneapolis, four-
teen times at St. Louis, and eight times at
Kansas City in the post-war period.

When the frequency distributions of
month-to-month changes in wheat prices
are studied, no peculiarities deserving spe-
cial attention are evident. As the data are
presented in Table 3, it appears that zero
changes are less common, relative to
changes of 1 or 2 cents, upward or down-
ward, than would ordinarily be expected,
but this is a consequence merely of the fact
that we have had to use figures in which
fractions have been rounded off to even
cents. Allowance being made for this fact,
it appears that the smallest month-to-
month changes are the most common, that
the bulk of the changes fall within moder-
ate limits, and that large changes occur
only infrequently.® If attention be given {o
the direction of the changes as well as to
their size, it appears that the large changes
are somewhat more commonly negative
than positive, but the tendency is slight.
The distributions are found to approximate
closely the so-called normal form. They
differ from the normal chiefly in showing
an excess of very large changes, the number
of changes exceeding four times the semi-
interquartile range being about twice that

1 In general, these observations apply to the varia-
tions in the other price series presented in Table 6.
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TapLE 3.—NUMBER oF MoNTHS SHOWING INDICATED CHANGES ABOVE OR BELOW PRICE OF PREVIOUS MONTH,
or No. 1 NorTHERN SpriNG WHEAT AT MINNEAPOLIS, No. 2 RED WINTER WHEAT AT St1. Lours,
AND No. 2 Harp WINTER WHEAT AT KaNsas City, 1900-07, 1907-14, anp 1921-28*

Change ahove
or below pre-
vious month

{cents)

No. 1 Northern 8pring wheat No. 2 Red Winter wheat No. 2 Hard Winter wheat
at Minneapolis at 8t. Louls at Xansas City
1000-07 1907-14 1921-28 1800-07 1907-14 1921-28 “ 1900-07 1907-14 1921-28

8 3 5 6 3 3 18 7 6
13 21 10 29 17 14 21 23 14
24 15 13 10 7 7 12 15 11

7 11 13 14 12 9 14 11 7
11 14 3 7 11 7 9 1 8

5 2 6 6 8 4 1 6 5

4 6 10 4 9 4 1 3 5

2 3 1 1 3 4 2 2 3

3 2 1 .. 4 3 1 1 4

2 4 5 .. 2 6 1 1 3

1 .. . 2 1 4 .. .. 3

1 1 1 2 1 .. 1 . 1

1 1 2 .. 1 .. 1 1 4
.. .. . 1 1 5 .. .. 1
.. 3 1 2 .. .. 1
.. - .. 2 . 1 ..
. 2 1 . 4 1 .. 2

2 3 .. .. 1 1 1 2

1 1 .. .. .

1 .. 1 1

.. . .. 1 .. 3

1 4 1 5 1 .

84 84 84 84 84 84 84 84 84

* Based on data in Appendix Tables VIII-X.

to be expected in a strictly normal distri-

bution.

The more important facts to be gathered
from a study of the month-to-month

changes are most readily observed in the
averages. Table 4 shows the average month-
to-month price change for each class of
wheat in each of three seven-year periods.

TABLE 4.—AVERAGES OF MONTH-TO-MONTH CHANGES IN WHEAT PRICES, BY PERIODS AND
BY CLASSES OF WHEAT*

1900-07 1907-14 1921-28
No.1 No. 1 No.1
Changes North- | No. 2 | No. 2 North- | No. 2 | No. 2 North- | No. 2 | No. 2
ern Red Hard | Aver- ern Red Hard | Aver- ern Red Hard | Aver-
Spring | Winter | Winter{ age || Spring | Winter | Winter| age Spring | Winter | Winter| age
Minne- St. |Kansas Minne- St. |[Kansas Minne- St. |[Kansas
. apolis | Louis | City apolis | Louis | Olity apolis { Louis | City
Median change (cents per
bushel) ................ 26| 22| 1.9 2.2 2.8/ 3.8 2.3| 3.0 4.0{ 51 4.0) 4.4
Mcan change (cents per
bushel) ................ 3.6 3.2| 26| 3.1 3.6/ 4.9| 3.37 3.9 6.3 7.5| 5.8 6.5
Average price (cents per
bushel) ,............... 83.9| 8.5 | 77.2 | 82.2 103.4| 104.3| 97.4|101.7} 142.1| 143.8,132.5!139.5
Median change (per cent
of average price) ....... 3.1 26| 2.5} 2.7 2.7 3.6/ 2.4| 2.9| 2.8/ 3.5 3.0 3.2
Mean change (per cent of
average price) ......... 4.3 | 3.7| 3.4 3.8 3.5| 4.77 3.4| 3.8 4.4 5.2 4.4) 4.7

* Based on data in Appendix Tables II-IV and VIII-X.



258

Chart 4 shows these graphically. Both
the arithmetic means of the changes and
the medians are shown. In the upper part
of Chart 4 the averages are shown graphi-

Cuart 4.—AVERAGES oF MoNTH-T0-MONTH
CHANGES IN WHEAT PRICES, BY PERIODS
AND CLASSES oF WHEAT*

(Cents per bushel)
No.INorthern Spring-Minneapolis
BINo.2Red Winter-St. Louis
No.2Hard Winter-Kansas City
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cally. Because of the appreciable number
of exceptionally large changes, the medians
probably constitute a somewhat more stable
and trustworthy form of average than the
arithmetic means. The general showing of
both types of average is similar, however,
each supporting the other as evidence.
These averages reveal clear differences
in price variability between the three wheats
in the United States markets. In each
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period and judged by either average, the
smallest variability is shown by No. 2 Hard
Winter wheat at Kansas City. Only in one
case does another wheat show equally low
variability: the median change (but not the
mean) for No. 1 Northern Spring wheat at
Minneapolis in 1921-28 is the same as for
No. 2 Hard Winter at Kansas City. In the
last two periods, judged by either average,
the greatest variation is shown by No. 2
Red Winter wheat at St. Louis. In these
two periods, No. 1 Northern Spring at
Minneapolis resembles No. 2 Hard Winter
in respect to variability more than No. 2
Red Winter. In the first period, 1900-07,
No. 1 Northern Spring shows the greatest
variability, with No. 2 Red Winter standing
midway between No. 1 Northern Spring
and No. 2 Hard Winter.

The month-to-month price variability of
the three wheats as thus shown stands
roughly in the same relation as their price
levels. The last two lines of Table 4 and
the lower portion of Chart 4 show the meas-
ures of variability expressed as percentages
of the average prices for the periods. It is
clear from these that the differences in
level of prices of the three wheats only in
small measure account for the differences
in variability. In terms of percentage of
average price, the variability of No. 2 Hard
Winter stands relatively somewhat higher
than before, so that for the period 1921-28
it appears slightly greater, when judged by
the medians, than the variability of No. 1
Northern Spring. For the two earlier peri-
ods No. 2 Hard Winter still shows the
smallest variability among the three wheats.
No. 2 Red Winter still stands highest in re-
spect to variability in the last two periods
and No. 1 Northern Spring highest in the
first period.

The variability, period by period, is most
conveniently studied in terms of averages
for the three classes of wheat. For the
period 1900-07 the medians of month-to-
month changes for the three classes of
wheat average 2.2 cents; for 1907-14 the
average is 3.0 cents; for 1921-28 the average
is 4.4 cents. Little significance can properly
be attached to such averages individually,
but - their relations, one to another, are
worthy of some attention and furnish one
convenient indication of the variability of
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wheat prices period by period. Substan-
tially the same picture is given by the aver-
ages of the arithmetic means, which are, in
order for the three periods, 3.1,3.9, and 6.5.
As one considers the variability in prices of
cach grade from period to period, there is
found no case of decreased variability in a
later period. The means show No. 1 North-
ern Spring as variable in 1907-14 to the
same extent as in 1900-07. Even in this case
an increase in variability in the later period
is shown by the medians.

The progressive increase in month-to-
month price variability from 1900-07 to
1921-28 seems roughly proportional to the
increase in the level of wheat prices from
period to period. When the measures of
variability by periods are expressed as per-
centages of the average prices for the peri-
ods, as in the last two lines of Table 4, the
regular increase in average variability of
cach wheat from period to period disap-
pears. No. 1 Northern shows its greatest
variability in the first period, if judged by
the medians; in the last period, if judged by

the means. No. 2 Red shows its greatest:

variability in the second period, if judged
by the medians; in the last period, if judged
by the means. No. 2 Hard shows its great-
est variability in the last period, whether
judged by medians or means. The medians
probably furnish the more reliable basis
for judgment. They suggest that the price
variability of No. 1 Northern, expressed as
a percentage of the average price, was
greatest in the period 1900-07 and has since
been less; that the price variability of No. 2
Red Winter was low in the period 1900-07
and has since been greater; and that the
price variability of No. 2 Hard increased in
1921-28 considerably above that shown in
the two previous periods. These differences
in variability from period to period are not
great, however, and may not be regarded
as more than suggestive. Certainly the data
offer no support to any theory that the vari-
ability of wheat prices expressed as a per-
centage of the price has changed greatly
since 1900:

_ Some semblance of uniformity appears
In the seasonal distribution of the month-
to-month variations. In the winter wheats
the largest month-to-month price changes
tended to occur between June and July, ex-
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cluding the exceptional years; in the case
of spring wheat at Minneapolis, the largest
change from month to month tended to
occur from July to August, and at Winni-
peg, from August to September. These
changes are usually downward, as one
might expect from the recurring seasonal
movement discussed below, and are char-
acteristically due to the transition from one
crop year to the next, complicated as it is
by trading difficulties, the influence of fu-
tures, and uncertainties as to the size of the
carryover as well as of the crops in process
of harvesting. In May also was displayed
occasionally a tendency to sharp price vari-
ation.

The month-to-month price variations are
apt to affect one kind of wheat more than
the other. They emphasize again the im-
portance of analyzing, in each crop year,
the regional as well as general circum-
stances attending month-to-month price
variations. It is important, in the case of
wide month-to-month variations, to deter-
mine to what extent these are synchronous
with corresponding variations in foreign
markets and thus related to international
rather than to domestic influences.

The distribution of high and low prices
throughout the crop year may also be illus-
trated over a longer period, with the use of
the records of the Chicago Board of Trade.
Over the forty-year period ending in 1914,
Table 5 (p. 260) gives the number of times
each individual month showed the extreme
price—the highest or lowest single day’s
price of the year.

These data illustrate at once the tendency
to a recurring relationship, and also the
pronounced occurrence of irregularity. May
showed the largest number of highest single
day’s prices, April showed the second larg-
est. Not once in the forty years did March
show the highest single day’s price of the
year; July and November each showed it
once. July, August, and October showed
the largest number of lowest single day’s
prices. May showed not once the lowest
single day’s price of the year; June and
September each showed it once. A rather
surprising occurrence was the fact that,
over the period, high prices were more fre-
quent, and low prices less frequent, in Sep-
tember than in August and October.
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The available prices at Winnipeg unfor-
tunately cover only five of the pre-war
years. A fairly close parallelism with Min-
ncapolis is to be observed, but the varia-
tions in Winnipeg for the post-war period
average 30 per cent larger. The median
month-to-month change is 5.2. This com-
pares with a median month-to-month
change at Minneapolis of 4.0 for the same
period and a median of 5.1 for No. 2 Red
‘Wintler at St. Louis.

TABLE 5.—INCIDENCE or EXTREME Prices or Con-
TRACT WHEAT IN Crxicaco, 1875 1o 1914*

Number of times Number of times

Month that highest price that lowest price

of year occurred of year occurred

in month indicated | In month indleated

January ........ 3 6
February ....... 4 2
March .......... 0 2
April ........... 7 3
May ............ 8 0
June ........... 4 1
July ...l 1 7
August ......... 2 7
September ...... 5 1
October ......... 4 7
November ...... 1 2
December ... .. .. o 4

* Data from Sevenlieth Annual Report of the Trade and
Commerce of Chicugo (Chicago, 1928), p. 89.

In the case of the spot prices of imported
red wheat at Liverpool, we have figures
covering the three seven-year periods,
though data for a number of months are
missing from the series; for the crop year
1904-05 only three month-to-month changes
are available. The month-to-month varia-
tions in the Liverpool market before the
war were as a whole substantially narrower
than in the American markets. The median
month-to-month change of good average
quality red wheat at Liverpool for the first
seven years was only 1.4 cents, as compared
with medians 0f 2.6,2.2, and 1.9 in the three
American markets. The relatively higher
variation in American markets was a conse-
quence chiefly of the short United States
crop of 1904, in the face of an ample world
crop, which placed the United States near a
domestic price basis. For the period 1907-
14 the median change at Liverpool was 2.3
cents, just equal to the median price change
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for No. 2 Hard Winter at Kansas City an(g
below the medians for the two other United
States markets. Not once during the 1900-(7
period did the month-to-month variation ip
Liverpool equal or exceed 10 cents and such
a variation occurred only once during the
1907-14 period.

Since the war, however, the month-to-
month variations at Liverpool have been
about as wide as on the two most variable
North American markets. For illustration:
in July 1924 the price was 17 cents above
that of June and rose again 17 cents in
August; in March 1925 the price fell 16
cents from February and declined 23 cents
more in April; in July 1925 the price de-
clined 6 cents, rose 12 cents in August, de-
clined 8 cents in Scptember, declined an-
other 14 cents in October, then rose 5 cents
in November and 18 cents more in Decem-
ber. The median change of good average
quality red wheat at Liverpool for this pe-
riod was 5.1 cents, as compared with 5.2
cents at Winnipeg, 5.1 cents at St. Louis,
and 4.0 cents at both Minneapolis and Kan-
sas City.

For convenience the medians of month-
to-month price changes for red wheat at
Liverpool may be tabulated as follows in
cents per hushel, together with other me-
dians not previously shown in Table 4
(p. 257) :

1900~07 1907-14 1921-28
Good average quality red

wheat at Liverpool ..... 1.4 2.3 5.1
British imported wheat... 1.0 1.4 3.2
No. 1 Manitoba Northern

wheat at Winnipeg ..... ... 5.2

Though the month-to-month variations
in the declared values of import wheats in
the United Kingdom are not comparable
with the month-to-month variations on the
spot wheat markel, on account of lags in
the flow of exports and the nature of the
reports under the official regulations, never-
theless they present suggestive indications.
The medians of month-to-month changes
for British import prices, as shown in the
tabulation above, run quite uniformly be-
low the median changes for good average
quality red wheat at Liverpool, being
slightly over 70 per cent of the latter in the
first period and slightly over 60 per cent
of the latter in the two subsequent periods.
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If the price series for red wheat at Liver-
pool were complete for the first period the
median change for that series would un-
doubtedly be raised, quite possibly enough
to show the variability of the import price
series to be only about 60 per cent of that
for the Liverpool series in this period as in
the two later periods.
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however, that the concentrating dependence
of Great Britain on North America for her
wheat supplies tends definitely to increase
the variability of British wheat prices.
The British import prices in a sense cor-
respond to the level of a reservoir, which
does not rise or fall as rapidly as the
streams that enter it. In a similar sense,

TanLE 6.—NUMBER oF MoNtus SnowiNg INpicATED CHANGES ABOVE OR BELOW PRICE OoF PREvVIOUS
MonNTH, OF GoOD AVERAGE QUALITY RED WHEAT AT LivERrooLr, Britisu IMPORTED WHEAT, AND
No. 1 Man1roBa NowTHERN WHEAT AT WINNIPEG, 1900-07, 1907-14, anDp 1921-28*

Good average quality imported No. 1 Manitoha Northern
Changoe ahove red wheat at Liverpool British imported wheat wheat at Winnipeg

Yious month 100007 | 1907-14 | 192128 || 100007 | 1o07-14 | 102128 | 100007 | 1007-14 | 192128
0 o 16 11 9 24 15 7 I 4
Lo 2 18 7 32 28 14 N 11
e 13 12 7 18 19 15 T 8
F J 6 17 6 6 8 11 T B {1
R 2 7 5 2 5 4 e 5
L S 6 4 8 1 5 6 : b
B e e 3 4 6 1 1 7 ! 5
/A 1 3 3 1 5 ; 6
8 e .. 1 1 1 2 ! 3
O 3 3 1 2 } 7
0 e .. 4 .. 4 i 1
1. 2 B 1 2
12 e 3 ; .. .. i ..
13 1 oL 3 | 1
14 e 1 P .. l 1
15 1 . . ! 3
16 .. 2 .. 2 : ..
17 4 .. .. i ..
18 1 . 1 i 3
19 .. .. .. .. .. } ..
20 o .. 1 . .. % 1
Over 20 ................. 5 .. ‘ 8
_ — _ - | = — - — —
Total v 73 81 79 8 | 84 84 84

* Based on data in Appendix Tables XI-XIII.

It is noteworthy that both series of Brit-
ish wheat prices show a greater increase in
variability in the post-war period over the
pre-war period than do the United States
scries. This relative increase in variability
of the British series is in part a conse-
quence of the disturbance in the interna-
tional exchanges while England was off the
gold standard, and in part a consequence
of the high and variable freight rates and
the interruption of the flow of wheat inci-
dent to the British coal strike of 1926. The
variability of British wheat prices accord-
Ingly may not be expected to remain at
such a relatively high level. It may well be,

the American export price would be ex-
pected to display less variation from month
to month than is to be observed on the ter-
minal markets. For both sets of figures, the
weighting serves to smooth the curve of
prices. Also, it is obvious that the month-
to-month fluctuations in export values of
wheat going to Europe from the United
States would be expected to be larger than
the month-to-month values of all wheat en-
tering Great Britain. The British weighted
import values ought to be about the stablest
wheat prices in the world and relatively
the lowest. A comparison of the declared
monthly wheat values with the monthly
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spot prices at Liverpool confirms this. Over
the year, except under extraordinary cir-
cumstances, the month-to-month import
wheat price per bushel in Great Britain is
significantly stable.’

No appraisal of month-to-month price
fluctuations, strictly construed, is possible
unless changes in the wheat price level are
taken into account. Fluctuations in price
from month to month may be entirely the
expression of change in the price level, they
may be movements around the unaltered
price level, or they may partake of bhoth.
Price fluctuations attending change in the
price level tend to be relatively extreme.
Of the periods here under review, the seven
years since the war contain the more pro-
nounced changes in wheat price level. Oc-
casionally, with the use of month-to-month
variations a significant change may be ob-
scured. Thus, the price may fall or rise
from the middle of one month to the middle
of the following month, to be only partially
reflected in the monthly prices. Sometimes
a price movement may be better judged by
weeks than by the month or by the quarter
than by the month. This serves merely to
enjoin the student of prices not to stick too
closely to the use of any set interval of time.

DEVIATIONS FROM ANNUAL AVERAGES

The variability of wheat prices may be
judged in terms of deviations from annual
averages as well as in terms of the month-
to-month changes studied in the previous
section. Three distinct types of price vari-
ation may be looked for in any price series,
and are reflected in measures of variability.
Price variations may be quite irregular
from month to month, a rise in one month
being as often followed by a drop in the
next month as by a rise in the next month,
and vice versa. In a second type of varia-
tion it will be observed that price changes,
once initiated, tend to continue through
several months; an increase in one month
is more likely to be followed by an increase
in the next month than by a decrease, per-

1 “Liverpool prices are more closely related to the
amount of wheat directly at the disposal of western
Europe (west-European production plus imports) than
to the world production.” V., P. Timoshenko, Wheat
Prices and the World Wheat Market (Cornell Univer-
sity Agricultural Experiment Station Memoir 118),
December 1928, p. 87.
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haps likely to be followed by an increase in
several successive months. In the third type
of variation an increase in one month is
more likely to be followed by a decrease in
the next month than by an increase; there
is a distinct tendency to alternation in di-
rection of changes.

The price curves characteristic of the
three types of variation may be described
as, for the first, entirely irregular, for the
second, showing a distinct tendency toward
trends running through two or more months,
for the third, presenting a saw-tooth ap-
pearance.

Three price series showing the same vari-
ability when judged by averages of month-
to-month changes may show quite different
variability when judged by averages of
monthly deviations from annual averages,
if they represent variabilities of different
types. If three series, equally variable when
judged by month-to-month changes, show
variation of the first, second, and third
types, respectively, a calculation of varia-
bility in terms of deviations from annual
averages will show the second series more
variable than the first, and the third series
less variable than the first. In the extreme
cases the measures in terms of deviations
from annual averages may show the second
series twice as variable as the first, the
third series only half as variable as the
first, though in terms of month-to-month
changes they appeared equally variable.

We cannot here enter into a detailed
study of the type of variation shown by
wheat prices. It is apparent from a brief
study of the data that the variation of
wheat prices is close to that of the first type.
Periods will be found in which an upward
or downward movement continues through
several months, as is generally observed in
variations of the second type. Periods will
also be found in which the curve presents
a saw-tooth appearance characteristic of
type 3. But one cannot tell in advance
whether a period will show the one or the
other type of variation or neither. This is
precisely what is to be expected with the
irregular variations of type 1. The nature
of the wheat market, furthermore, is such
as to lead one to expect irregular variations.
If it were demonstrated that wheat prices
showed a variation other than that of



MONTH-TO-MONTH VARIATIONS

type 1, it would be demonstrated that the
wheat market works very badly indeed.

Our present problem is, then, merely to
measure variability of prices of different
wheats in different markets and in different
periods, on the assumption that we have to
deal with variations of a quite irregular
type, such that the change in one month
cannot be predicted from the change in the
previous month. We have merely to decide
whether the month-to-month changes or
the deviations from annual averages pro-
vide a more trustworthy basis for judging
this type of variation. For this purpose the
month-to-month changes are clearly to be
preferred. They are much less affected by
peculiarities of individual years or groups
of years in which prices happen to show
marked trends over periods of several
months, or in which there happens to occur
a series of alternations in month-to-month
changes.

CAUSES OF VARIATIONS

The effective causes of wheat price fluctu-
ations (outside of the carrying costs) range
themselves rather naturally info several
groups. Whatever their nature, such causes
attain their effects by determining the with-
holding, and the buying or selling of cash
wheat or wheut futures. It is impossible
discriminatingly to appraise the relative
effects of a series of coexisting and over-
lapping influences; therefore, it is always
somewhat hazardous to ascribe a particular
fluctuation directly to a particular cause.
Under certain circumstances, however, the
relation between cause and effect is obvious.

The first group of causes that produce
wheat price fluctuations express relations
of domestic supply and demand for actual
wheat. The quantity available for a crop
year is a major factor determining the
broad level of wheat prices for the year. A
change in governmental report of yield,
heavy or light marketing from the country,
reports of accumulation or shortage in
terminals in a region, heavy or light buying
by mills, a shift in the visible supply or in
the amount of wheat afloat, greater or lesser
buying by exporters—these illustrate the
factors in relation of supply to demand that
tend promptly to influence the price of
wheat over periods of days, weeks, and
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months. The more comprehensively the
various items of supply and demand are
covered, the more accurate the report and
the more widespread the dissemination of
such information, the easier it becomes to
forecast the influence of physical supply
and effective requirements as factors on
price.

Statistical data, however, are more or
less incomplete, out of date, and relatively
untrustworthy. The well-informed judg-
ments of experienced traders form a body
of opinion that is likely to find a more or
less concordant expression in the buying or
selling of wheat futures, and in transactions
in cash wheat. Such opinions sometimes
rest on advance information of physical
factors. Trade opinion may support crop
reports or controvert them. Grain houses
maintain private statistical services whose
activities lie as much in the dissection of
intelligent opinion as in compilation of
data. Occasionally the grain exchanges are
invaded by nothing less than an army of
amateur speculators, usually bulls, whose
transient and emotional opinions for the
time being overwhelm the opinions of pro-
fessional speculators and merchants.

There is next the corresponding body of
information on supply and demand in the
world. This information tends to lag and
is in part less accurate, but none the less
important in bearing on domestic price
variations.

An important group of factors involving
fluctuations in wheat prices includes new
developments in the wheat crops, or other
crops, and also to some extent new develop-
ments of a political and economic character
that indirectly promote price changes. In
every month of the year, somewhere in the
world among the importing or exporting
countries which trade on the international
wheat market, wheat is being planted, is
holding its own in condition or losing or
gaining, and is being harvested.* The in-
fluence of weather reports on price is in
the main, at least early in each situation,
the result of opinion rather than of record.
Weather changes provoke scares of crop
failure in a sense in which they do not pro-
voke scares of bumper crops. Just as the

1 There is, however, a midwinter period in which
relatively few changes occur.
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developments in the different wheat re-
gions of the United States affect domestic
wheat prices, and through them interna-
tional wheat prices, so the successive de-
velopments in other countries affect their
domestic wheat prices, through them the in-
ternational wheat prices and through them
our domestic wheat prices. These develop-
ments may come to light through the media
of trade information or through official
channels. In international trade, expert
opinion is often, perhaps usually, in ad-
vance of official reports. In some countries,
like Argentina, there is little else than pro-
fessional opinion available. The more com-
prehensively such information on crop de-
velopments comes in from the world at
large, the more accurate the information
and the more widely disseminated, the
easier it is for expert trade opinion to judge
of the influence on prices of wheat in this
country. Crop developments at home and
abroad provoke short-term fluctuations, in-
fluence the month-to-month variations, and
exaggerate or diminish the seasonal move-
ment. They tend to produce shifts in price
level of wheat, and in consequence modify
the price relations attending transition from
one crop year to another.

Various influences outside of the domain
of wheat may influence wheat prices. The
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course of prices of other grains is one of
them. Numerous incidental and accidental
factors may provoke short-term fluctya-
tions. Changes in money rates, foreign ex-
changes, shipping charges, prospects for
legislation, and elections at home or abroad
are illustrations. Such external factors may
exert pronounced influence, but more often
the import is exaggerated. Whenever an
obvious influence is not visible, imagination
in the trade conjures up factors.

Lastly, we come to speculation. Trading
in contracts for future delivery is a practice
based on price variation. Broadly con-
sidered, the effect of speculation is to dis-
tribute risks and carrying charges, which
tends to stabilization of price. But locally
considered, speculation depends on price
fluctuation, since speculators enter the mar-
ket to buy at one level and sell at another.!
The influence on wheat prices of specula-
tion in wheat futures is a subject on which
we do not plan to enter here. Proponents
and opponents of speculation in wheat fu-
tures agree that it influences prices; they
disagree as to whether such influence is
of benefit or of injury to wheat growers,
There is considerable to be said for the
view that speculation often merely acceler-
ates price changes already under way in
consequence of determinable influences.

V. THE RECURRING SEASONAL PRICE MOVEMENT

Among the intra-seasonal price varia-
tions is one type, often obscured by others
and yet underlying them, which may he
termed the recurring seasonal price varia-
tion. We refer to the tendency of wheat
prices, following the harvest, to rise by
gradual increments to a high point before
the succeeding harvest. Such a recurring
seasonal movement of a fairly character-
istic form is of course not peculiar to wheat;
it is observed with other grains and also
with many other commodities which are
produced within a restricted season but
marketed and consumed throughout the
yvear—and indeed with certain others as
well. Such a tendency occurs in every
wheat-growing country of importance; but
the onset and culmination vary in the dif-
ferent countries according to differences in
harvest periods and other factors. Whether

or not it occurs on the international market
is quite another matter.

CARRYING CHARGES

The fundamental basis of this tendency
lies in the cost of holding or “carrying”
wheat. Harvested in each country within
a few weeks or months, wheat is milled or
exported throughout the year, and is finally
consumed quite evenly throughout the year.
Portions of the crop must, therefore, be
carried for shorter or longer periods by
growers, middlemen, or millers. On some
wheat rest only two or three months’ carry-
ing charges, on other wheat rest the carry-

1As a part of speculation must be assigned the
price influences of current grain storage conditions in
terminal markets. Cf. B. F. Goldstein, Marketing: A
Farmer's Problem (New York, Macmillan, 1928),
pp. 231 ff.
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ing charges of eight or nine months, or the
full crop year. Wheat is a durable good, but
it requires appropriate storage if it is not
to deteriorate; commonly, storage involves
one or more additional handlings; the
wheat must be insured; it represents an
investment involving a cost for interest.
There is no commercial motive in hold-
ing wheat in quantities beyond those re-
quired for current operations of millers
and merchants, except occasionally for
high-quality wheat, unless the price broadly
tends to rise each month by an increment
sufficient to cover the effective carrying
expenscs.

When the wheat grower has completed
his harvest, as a rule he needs ready money,
he does not wish to bear the carrying ex-
penses, he prefers to avoid extra handlings
and risks of injury to his grain, he does not
wish to continue investment in a harvested
but unmarketed crop, and he desires to
avoid the ever-possible risk of a low price
later as a result of abundant harvests else-
where. In practice, the burden of carrying
wheat is shared, in proportions that vary
from year to year, by wheat growers, grain
dealers, and flour millers. Dealers and mil-
lers regularly hedge all wheat held, and in
effect the burden of carrying wheat is thus
shared by speculators in wheat futures.

The gross carrying expenses fall into two
groups—those relating to the physical plant
of storage and those connected with the
grain itself. In the elevators and warehouses
and their contained equipment lies an in-
vestment; these are usually leased to the
elevator men by their owners and to the
appropriate return on the investment must
be added insurance and provision for de-
preciation and upkeep. The wheat must be
elevated (possibly several times), and con-
ditioned (possibly several times), and there
must he provision for interest and insurance
on the wheat. These several items, related
to the physical plant and to the wheat, vary
somewhat from region to region and from
time to time. Interest on the money in
the wheat varies with the rate on com-
mercial paper. Insurance rates vary with
the construction of the eclevator and the
value of the wheat. Elevator charges, in-
¢luding unloading in and loading out with
ten days’ storage, are now 114 cents per
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bushel at Chicago and %, of one cent per
bushel per day thereafter. Thus, the first
month’s carrying charge in Chicago aver-
ages around 3 cents a bushel on $1.20
wheat, and thereafter 214 cents a bushel.
The charges in other terminals are com-
monly lower than in Chicago.

The recurring seasonal price variation
corresponds to the monthly increment
necessitated by the cost of carrying the
wheat. If the copper supply of a year were
mined in a month, other things heing equal,
the price of copper in each month follow-
ing the mining month would rise by an
amount corresponding to the handling
charges and interest on the money invested
in the metal. Similarly, other things being
equal, the price of wheat in any region
ought to rise each month by an increment
representing the carrying charges of the
month. These carrying charges are not
represented by a constant rate, but may be
thus treated as a straight line, as was done
by the Federal Trade Commission, without
serious misconstruction.

What we term the recurring seasonal
price variation is, in the case of wheat (un-
like eggs, for example), far from being a
dominant or even a prominent factor in the
crop-year price movement. The latter in-
cludes the recurring seasonal price varia-
tion, but also the results of the influence of
other more or less predominating factors.
These are, notably, the size of the harvest,
the course of shipments from country and
receipts at terminals, position of visible
supplies, the milling demand, the prices of
other grains, the rate of export, and the
behavior of futures. Whenever the wheat
price level shifts greatly from one crop
year to the next, the transition is attended
with additional variations in the crop-year
price movement. These various factors
tend to elevate or depress prices; their
effects are added to the recurring seasonal
price variation in some years and sub-
tracted from it in others. The recurring
price variation is a fairly constant variable;
the other named factors are quite incon-
stant both as to occurrence and extent. In
many crop years, the wheat price toward
the close of the season stands above that
near its beginning by the amount of the
carrying charge, or within a few cents of it,



266

above or below. In exceptional years, on
the other hand, the price in May will exceed
the price in the preceding August by sev-
eral times the carrying charge; or the price
in May may be substantially below the price
in August without any apparent reference
to the carrying charge.

These considerations suggest the reasons
why it is difficult statistically to isolate
from actual price data the recurring sea-
sonal element. The usual methods of deriv-
ing indexes of seasonal variation make use
of devices for canceling out other factors
than those of a recurring seasomnal char-
acter. In the case of wheat prices the rela-
tively large influence of factors other than
the seasonal renders the results of this pro-
cedure of questionable value; and there is
the further difficulty that, as with many
other commodities, there may be significant
changes in the seasonal factors over periods
of years sufficiently long to yield an ap-
proach to effective cancellation of other
factors.

Stupy BY FEDERAL TRADE COMMISSION

The Federal Trade Commission in its
Report on The Grain Trade gave attention
to the seasonal movements of grain prices,
which it termed ‘“the annual price cycle.”
The views of the Commission may be found
expressed in the following quotations:

The annual price cycle—It appears that there
is a well-defined annual cycle in the curve of
cash-grain prices, characterized by a compara-
tively low price immediately after the harvest, a
gradual increase in price to a comparatively high
point some time in the spring, and then a rather
rapid falling off in price to a comparatively low
level for the new crop. Unfortunately the grain
is in the hands of the producer immediately after
the harvest, when prices are generally lowest, and
the producer has parted with it at the time when
prices are highest, so that the gain from the in-
crease in prices is likely to go chiefly to grain
merchants or to speculators.

It is, of course, true in many individual years
that there is not an advance in prices from the
fall to the spring, and oftenecr still that there is an
absence of a sharp falling off in price between
the last month of the old crop year and the first
months of the new crop year. It may be that the
new crop is smaller than the previous crop, and,
therefore, that prices remain high or even in-
crease at the time of the year when there is or-
dinarily a decrease in prices.t

It will be observed that the lowest average
price for wheat at Chicago occurs in August and
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the highest in May. The steps between these ex.
tremes are not ‘absolutely regular, there being
small recessions in November and March, but the
general scasonal variation of prices is quite defi-
nite and its character unmistakable.?

ConcLusions.—A definite seasonal cycle ap-
pears in the fluctuation of the monthly average
prices for cach of the five grains. It is perhaps
better defined for rye, corn, and oats than for
wheat. It is least well defined for barley. The
degree of lack of regularity for wheat is dye
largely to the separation of winter and spring
crops tending to cause a double cycle. It may
also be affected by Southern Hemisphere ship-
ments. Wheat is an article of world production
and commerce to a greater extent than other
grains, with almost uninterrupted increments of
supply, though irregular in size and in time of
harvest, accruing throughout the year.

The annual cycle corresponds rather closely to
the crop years of the various cereals in the North-
ern Hemisphere, but there is a marked lag of
prices in their response to the harvest. The low-
est price is reached not immediately after har-
vest, but after more or less of an interval, during
which the flow of grain to the terminal market
is at its height. The highest price is reached some
time before the next crop is gathered, commonly
in May, but sometimes in the very last month of
the crop year. The decline of the price may be
accelerated or counteracted by what is known of
the condition of the approaching crop. The situ-
ation at the close of the year is also affected by
the preference of millers for old-crop wheat.?

The Commission undertook to measure
the seasonal variation, using the spot prices
reported by the Chicago Board of Trade
for contract grade wheat, choosing which-
ever was cheapest of northern spring, red
winter, and hard winter wheat. The daily
prices were averages of the high and low
quotations; the monthly averages were
means of the daily prices; the annual prices
were means of the twelve monthly prices.
In order to obtain an approximation to the
seasonal variation, average prices for suc-
cessive January’s, February’s, etc., were
prepared for the thirty-year period, 1886-
1916, and also for three ten-year periods,
presumably on the assumption that non-
seasonal influences would cancel out and
leave the seasonal movement revealed.

The tabular material of the Commission,
rearranged into one table, is contained in

1 Federal Trade Commission, Prices of Grain and
Grain Futures (Report . . . , on the Grain Trade,
Vol. 6), 1924, p. 6.

2 Op. cit., pp. 66-67.
3 Op. cit., p. 73.
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Table 7. Striking is the difference between
the seasonal variation, from August to May,
in the three ten-year periods. The Com-
mission remarked that these differences
were misleading. During the first ten-year

TapLE 7.—AVERAGE MoNTHLY PRrIcES oF CAsH
Wuear AT CHICAGO*

(Gents per bushel)

30-year Averages by 10-year periods

average

1880-87 | 188G-87 | 1896-97 | 190607

Month to to to 0

1915-16 | 1805-06 | 1905-06 | 1915-18
July oo ovvievn e 82.69 75.06 77.08 95.93
August ........ 82.44 76.08 77.15 94.07
September ... .. 84.21 76.85 79.27 96.53
October ....... 84.83 77.68 79.82 96.99
November ..... 84.60 | 76.94 | 80.66 96.19
December ...... 85.67 76.05 81.63 99.34
January ....... 86.84 | 75.25 82.02 | 103-26
February ...... 88.35 75.77 83.54¢ | 105.75
March ......... 87.23 75.85 81.87 | 103.97
April .......... 88.73 77.45 82.07 | 106.67
May ........... 92.11 79.19 86.50 | 110.64
June .......... 86.83 76.11 81.68 | 102.71
Spread between

August and
May prices...| 9.67 3.11 9.35 16.57

* Data from Federal Trade Commission, Prices of Grain
and Grain Futures (Report . ... on the Grain Trade, Vol.
6), 1924, pp. 66, 68.

period the price level of wheat was declin-
ing, while during the second period it was
rising, which would explain in part the
differences in seasonal variations. The high
figure for the last ten-year period was at-
tributed largely to the rapid rise of wheat
prices during the last two years of the
period.?

The Commission prepared a table of
computed carrying costs (storage, interest,
and insurance) for wheat at Chicago from

1In the price series used by the Federal Trade
Commission were included four squeezes on the
Chicago market—during 1887-88, 1897-98, 1904-05,
and 1908-09—which disturbed the seasonal variation
from fall to spring. These Chicago squeezes in 1904—
()5.and 1908-09 had little influence on the weighted
prices in Minneapolis, St. Louis, and Kansas City,
usegl later in our tabular illustration of seasonal price
variation.

2()[). cit.,, Table 68, p. 195. The estimates were
maximal rather than actual.

3 Author’s note: In the trade other factors are in-
cluded, such as course of country marketing, mill de-
mand, prices of other grains, rate of export, and
behavior of futures.

4 Op. cit., p. 74.
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1886 to 1920.> These published carrying
expenses were larger than the average in-
crease in wheat price from August to May.
For the first decade, when the seasonal
change was only 3.11 cents per bushel for
the nine months, the computed average
carrying charge was around 14 cents. For
the second ten-year period, when the sea-
sonal change from August to May was
9.35 cents, the average carrying charge
was around 12 cents. For the last ten-
year period, when the average seasonal
change from August to May was 16.57 cents
(clearly abnormal because including two
war years), the average carrying charge
was around 14 cents. Only in a few years
did the spread between August and May
equal the computed carrying expense for
that year, and these were mostly in the
decade 1907-16. It followed that, except in
the last period, the formal and published
carrying charges exceeded the seasonal
variation, for which an explanation had to
be sought in other factors, some of which
were considered by the Commission.

What the Federal Trade Commission
called the *“annual price cycle” was sub-
stantially what we have termed the recur-
ring seasonal price variation, but the Com-
mission’s discussion made reference also
to the crop-year price movement, as we
have termed it. To quote another passage:

The seasonal cycle of grain prices is deter-
mined chiefly by the course of market receipts,
by the accumulation of visible supplies, and by
the cost of carrying the grain through the winter
from the time of large receipts to the period of
comparative scarcity near the end of the crop
year.? Decennial average seasonal curves show a
rather marked regularity, but when individual
years are studied this regularity frequently van-
ishes. Prices may show either a larger increase
toward the close of the crop year than is justi-
fied, followed by a sharp readjustment at the
close, or a decline through most of the year. So
many different factors influence the price level at
any time that it becomes difficult, if not impos-
sible, to isolate one particular factor and deter-
mine its effect.+

The Commission also considered several
factors that influence the crop-year price
movement outside of the recurring seasonal
price variation: the carryover, increasing
and decreasing crops, transition from one
crop year to another, increasing and de-
creasing wheat price levels, farm market-
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ing, terminal receipts, and the visible sup-
ply in their relations to the annual cycle of
wheat prices; it did not, however, establish
clear-cut correlations of significance.

Now it is one thing to asccrtain and as-
sign the causes for all the variations in
wheat prices that occur within a crop year;
it is another to isolate the variations that
may properly be regarded as due to sca-
sonal influences proper (as dislinguished
from crralic and inter-secasonal influences) ;
and it is still another to measure the char-
acterislic or typical, or the average, recur-
ring seasonal variation. The Commission’s
calculations represent a rough measure of
the average seasonal variation; its discus-
sions, howevcer, pertained more largely to
the causes of intra-seasonal and other
fluctuations of various sorts.

Partly to supplement the studies made by
the Federal Trade Commission and partly
because we believe the wheat prices made
available by the Department of Agriculture
subscquent to the investigations of the
Commission are superior to those used by
the Commission, we have undertaken a
tentative incursion into the subject.

AnoTHER RoucH ANALYSIS

In order to form an estimate of the oc-
currence and extent of the expected move-
ment of cash wheat price from fall to
spring, we employ the material in Table 8§,
derived from data in Appendix Tables
II-V. Since it might be misleading to con-
trast the lowest price in the summer or
autumn with the highest price in the spring
(because these might be exceptional), and
since the quotations ought hardly to be
confined to months in which futures are
closed out, it will serve to use the averages
of two months.! In the case of the winter
wheats, the average price of hard winter
wheat during July-August in Kansas City
is contrasted with the average of the sub-
sequent May-June price on the same mar-
ket; for soft red winter wheat, a corre-
sponding comparison is made of prices on
the St. Louis market. In the case of hard
spring wheat, the September-October price
at Minncapolis is contrasted with the subse-

1 The averages of three post-harvest and three pre-
harvest months would give about the same result,
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quent May—June price. In the case of Win-
nipeg, the contrast would be between the
averages of October-November and the
subscquent May-June.

With the hard winter wheats, the period
of waiting would be {wo months longer
than with American hard spring wheat,
This, however, is necessary since cash prices
on spring wheat cannot he quoted until the
new crop is in, and it is advisable, on ac-
count of the peculiaritics of the July future,
to have the spring quotations terminate
with June. Other things being equal, there-
fore, one would expect a narrower price
change with American spring wheat than
with the winter wheats, because the term
is shorter.

In the fourteen crop ycars before the war,
the May-June price of hard winter wheat at
Kansas City was higher than the July-Au-
gust price in ten years, but in four years it
was lower. In the case of soft red winter
wheat at St. Louis, the same was true, but
in two ycars the directions of deviation
were different. In the case of hard spring
wheat at Minneapolis, the May-June price
was higher in nine years, lower in four, and
unchanged in one. In only one year, 1910-
11, was the spring price of wheat lower
than the post-harvest price in all three mar-
kets. The outcome in the three markets,
thus considered, exhibited some irregu-
larity.

The following averages of the price
changes in seven-year periods shown in
Table 9 must be regarded with circumspec-
tion, especially because of the inclusion of
several highly exceptional years. For ex-
ample, in 1908-09, due largely to interna-
tional circumstances, the spring price of
wheat was extraordinarily elevated; this
had a pronounced effect upon the averages,
since in that period there was no corre-
sponding occurrence of an extraordinary
price decline from fall to spring. Taking
the averages for what they may be worth,
the mean change from July-August to May-
June at Kansas City was 8.3 cents during
1900-07, and 8.9 during 1907-14. At St
Louis, the mean change was 10.7 cents per
bushel during 1900-07, and 11.4 during
1907-14. The mean change from Septem-
ber-October to May-June at Minneapolis
was 6.7 cents per bushel during 1900-07 and
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5.3 cents during 1907-14. The occurrence
of minus as well as plus deviations, the
wide dispersion, and the general appear-
ances of irregularity indicate that while a
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ber-November to May-June was 4.6 for the
five-year period, 1909-14.

With respect to the seven post-war years,
1921-28, the changes conformed more

1apLE 8.—NET CHANGE BETWEEN AVERAGE CASH SALES PRICES oF VARIOUS WHEATS AT BEGINNING AND
Enp oF Cror YEAR, 1900-14 anp 1921-28*

(Cents per bushel)

No. 2 Hard Winter No. 2 Red Winter No, 1 Northern Spring No. 1 Manitoba Northern
al Kansas Clty at 8t. Louls at Minneapolis at Winnipeg
(o yonr | AYOHug | AYSTUEE | e | OVTET [ GYSRRRT | wer | SRS AV e | ATGREC| ATREEC| o
’ August June change August June change | October June change Novem- June change
prices prices prices prices prices prices ber prices| prices

1900-01..| 67.5 | 68.5 | +1.01 74.0 | 72.0 | —2.0| 76.0 | 71.0 | —50 ] .... | .... | .....
1901-02..| 65.0 72.0 | + 7.0 68.5 79.5 | +11.0 65.0 7.0 1 4100 ] ... ) oo | .l
1902-03..] 68.0 71.0 | 4+ 3.0 68.5 77.0 | + 8.5 68.5 81.0 | +12.5 ¢y ... | ... | ...,
1903-04..| 71.5 90.5 | 4+19.0 80.5 | 107.5 | +27.0 83.5 94.0 | +10.5 ¢ ... | Lo L.
1904-05..| 90¢.5 | 100.5 | 4+10.0 99.0 | 106.5 | + 7.5 | 116.0 | 111.5 | — 4.5} ... | ... | .....
1905-06..| 82.0 79.0 | — 3.0 87.0 91.0 | + 4.0 83.5 83.5 0.0 ... | ... ...
1906-07..| 69.5 90.5 | +21.0 72.5 91.5 | +19.0 75.0 98.5 | +23.5 | ... | ... | .....
1907-08..| 86.5 98.5 | +12.0 88.0 99.0 | +11.0 | 110.0 | 1085 | — 1.5 ... | ... | .....
1908-09..1 96.0 | 137.5 | 4-41.5 93.5 | 148.0 | +54.5 | 103.5 | 132.5 | +29.0 A T
1909-10.. 108.0 | 107.5 | — 0.5 | 112.5 | 109.0 | — 3.5 | 104.0 | 109.5 | + 5.5 97.0 95.5 | — 1.5
1910-11..| 102.0 89.0 | —13.0 | 104.5 91.0 | —13.5 )| 108.5 98.0 , —10.5 95.0 9.0 | + 1.0
1911-12..; 90.0 | 110.0 | 4+20.0 86.0 | 116.0 | 430.0 | 109.5 | 114.5 | 4 5.0 99.5 | 105.0 | 4 5.5
1912-13..} 90.5 87.5 | — 3.0 103.5 | 101.5 | — 2.0 89.5 91.5 ! 4 2.0 88.0 9.5 | 4+ 6.5
1913-14..| 82.5 87.5 | + 5.0 86.5 9.0 | + 3.5 85.5 93.0 4+ 7.5 82.0 93.5 | 411.5
1921-22..| 116.5 | 125.5 | 4+ 9.0 | 123.0 | 128.0 | + 5.0 | 142.5 | 155.0 | 412.5 | 103.0 | 137.5 | 4+34.5
1922-23. .| 108.5 | 110.0 | 4+ 1.5 | 110.5 | 128.0 | 4-17.5 | 112.5 | 122.5 | 410.0 | 105.5 | 113.5 | 4 8.0
1923-24..| 98.5 | 107.0 | 4 8.5 98.0 | 114.0 | 4-16.0 | 120.5 | 123.5 ‘[ + 3.0 96.0 | 107.5 | +11.5
1924-25..| 119.5 | 161.5 | +42.0 | 136.5 | 187.5 | +51.0 | 138.0 | 165.5 ;| 4+27.5 | 162.0 | 176.5 | 4+14.5
1925-26..| 159.0 | 154.0 | — 5.0 ) 165.5 | 154.5 | —11.0 ¢ 149.5 | 162.5 | --13.0 | 134.5 | 153.5 | +19.0
1926-27 134.0 | 143.0 | + 9.0 | 138.0 | 146.0 | + 8.0 | 146.0 | 148.0 | + 2.0 | 142.0 | 158.0 | +16.0
1927-28 135.5 | 153.5 | 4-18.0 | 141.5 | 187.5 | --46.0 | 131.5 | 152.5 ‘ +21.0 | 144.5 | 150.0 | 4- 5.5

¥ Based on data in Appendix Tables II-V.

seasonal movement was in evidence, as
suggested in the averages, other influences

TanLe 9.—AvERAGE CHANGES BETWEEN CASH SALES
Prices oF VArious WHEATS AT BEGINNING
AND END oF Cror YEAR, BY PERIODS*

(Cents per bushel)

No. 2 Hard | No. 2 Red |No. 1 North-| No. 1 Mani-
Winter at | Winter at | ern Spring toba
Perlod Kansas 8t. Louls at Minne- |Northern at
_ Oity apolis Winnipeg
1900-07. .. .. 8.3 10.7 6.7
1907-14..... 8.9 11.4 5.3 4.6°
1921-28. ..., 11.9 18.9 12.7 15.6

* Based on data in Table 8.
“Average of years 1909-10 to 1913-14.

were frequently at work to exaggerate or
minimize the strictly seasonal influence. At
Winnipeg, the average change from Octo-

closely to the doctrinal expectations, since
there was only one minus year in the seven,
and that only at Kansas City and St. Louis,
not at Minneapolis or Winnipeg. On the
other hand, in two years the increases in
wheat prices from fall to spring were ex-
traordinarily large, due to the shift from a
lower to a higher price level in 1924-25 and
to a crop scare in 1927-28. Taking the aver-
ages for what they may be worth, over the
seven years 1921-28 the average change at
Kansas City from July-August to May—June
was 11.9 cents, at St. Louis, 18.9 cents. The
change from September-October to May—
June at Minneapolis was 12.7 cents; the
change from October-November to May-—
June at Winnipeg was 15.6 cents. The in-
creases in the post-war years have been
more in conformity with the theory of the
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carrying charges than was the case in the
fourteen years before the war.

Even more significant is the observation
that in the pre-war period of fourteen years
there were only six years in each market
in which the advance in price approached
or exceeded what may reasonably be con-
sidered a low estimate of the inclusive
carrying charges. In four years there was a
decline or no net advance; in the other four,
the net advance was appreciably below the
cost of carrying wheat from soon after
harvest until the late spring. In the post-
war period of seven years there were only
two in which the net advance in price
clearly equaled or exceeded the full gross
carrying charges.

Let us next consider the situation accord-
ing to a formulation most favorable to the
merchant carrying wheat. Let us assume
that in each of the seven years in the three
periods, the wheat was purchased in the
cheapest month of the three months follow-
ing the harvest (July, August, and Septem-
ber for winter wheat, and September,
October, and November for spring wheat),
and sold in the dearest month of the three
months at the end of the crop year (April,
May, and June). Using the figures in Ap-
pendix Tables II-IV, it is assumed that the
merchant purchased a cross-section of the
wheats of the grade in each market. For
each year the price change is noted and the
number of months involved. These are then
combined and averages secured.

The resulting figures, summarized below
in cents per bushel, represent, in monthly
averages, the increased price in cents per
bushel (representing the seasonal move-
ment of the wheat price), that would have
accrued to the wheat merchant in each
period had he purchased a cross-section of
wheat of the stated grade, during the
lowest price month of the three months
following the harvest and sold it in the
highest price month of the three months
prior to the next harvest:

1900-07 1907-14 1921-28

Hard spring wheat ....... 1.5 1.4 3.1
Hard winter wheat ....... 1.3 1.4 2.2
Soft red winter wheat..... 1.5 2.0 3.1

This, of course, gives an exaggerated
figure for the seasonal change, since no one
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buys at the bottom and sells at the top.
Yet even with this exaggerated change, it
is clear that the full published carrying
charges would hardly have been covered
in any period in any market before the war.
The 3.1 cents per month given as spreads
for the period 1921-28 for hard spring and
soft red winter wheats, would have covere(
the carrying expenses remuneratively; hut
the others would have been barely sufficient
or insufficient.?

INFLUENCES OBSCURING RECURRING SEASONAL
MOVEMENTS

The recurring seasonal price advance
does not begin at the same time or from the
same relative position, year after year, even
when the wheat price level remains the
same. There is always more or less diffi-
culty attending the transfer from the clos-
ing prices of the old crop to the early prices
of the new crop. The old wheat has borne
the carrying charge and its milling qualities
are known; the new wheat has borne no
carrying charge and the milling qualities
are not yet established. With pressure of
farm shipments and terminal receipts, new-
crop prices tend to sag; the sagging is more
or less deep and more or less prolonged in
different years. The carryover, as well as
the new crop, influences the course of prices

1 An interesting side-light on the question is af-
forded by Liverpool wheat prices, as shown by Broom-
hall’s series, assembled by the Department of Agri-
culture, for good average quality imported red wheat
at Liverpool. Taking forty years before the war,
1875-1914, the May price was higher than the preced-
ing November price in 19 years and lower in 20 years.
(The price for November 1904 is not available.)
The differences were usually not pronounced, but
sometimes the spreads were very wide. Thus, in five
of the years the May price was more than 15 cents
higher than the November price and in three of the
years the May price was more than 15 cents lower
than the November price. Liverpool was of course in
position to reflect the low post-harvest price of every
exporting country. Over the period, a change oc-
curred; in the first twenty years, the May price was
higher than the November price seven times and
lower thirteen times; but in the last twenty years, the
May price was higher than the November price twelve
times and lower seven times. A secular trend, down-
ward in the first half, and upward in the second, was
at least in part responsible for this turn of price de-
velopments. Whenever in any year during this period,
American export wheat appeared on the market in
Liverpool both in November and May, if the May
price in Liverpool were lower than the November
price, this tended to keep down the American May
price, relative to the price in November.
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directly after harvest. Ordinarily, during
ihe late winter and early spring months,
the July future is at a discount under the
May future. The smaller the visible supply
and the prospective carryover of old wheat,
the more the July future tends to be under
the May future; the larger the visible sup-
ply and the prospective carryover of old-
crop wheat, the more the July future tends
to a premium over the May future. Often,
also, there is difficulty in transition from
the July future to the September future.
The hedges of millers and terminal ele-
vators against cash purchases of country
wheat are by many helieved to intensify the
sag of wheat prices directly after the har-
vest. Wheat growers are convinced that
short selling by speculators has this effect.
However deep or prolonged the post-har-
vest depression of prices (which in excep-
tional years may be absent), sooner or later
the recurring price advance appears and,
other things equal, continues over the
winter.

In order equitably to appraise the price
movement from fall to spring, it is neces-
sary to study the price-influencing factors
in each year. The early post-harvest price
of winter wheat in the American market
may be influenced by developments in the
Southern Hemisphere; the spring price of
wheat may be particularly influenced by
developments in both the Southern and the
Northern Hemispheres. If, in the summer,
for illustration, the forecast for wheat in
the Southern Hemisphere is reduced, the
tendency to price decline in the American
market would be restrained, or indeed, the
price might rise; conversely, if a bumper
crop in the Southern Hemisphere should
he forecast, the wheat price would be de-
pressed in the American market. Similarly,
an early forecast of a small or large crop
in Canada would influence wheat prices in
the summer or autumn upward or down-
ward in the United States. If influences ap-
pear in the spring indicating a larger crop
and a lower price for the next crop year,
the May—June price may recede and stand
relatively or absolutely below the price of
the previous autumn; or if influences are
evident suggesting a short crop and a high
price for the following crop year, the May-
June price on the American market would
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soar in anticipation. If, as, and when the
price of wheat directly after the harvest is
depressed below what it would seem it
ought to be on the basis of supply and de-
mand, then the recurring seasonal rise
starts from too low a level, and the re-
covery from the temporary marketing price
depression would tend to add to the sea-
sonal change.

The summer and fall prices of wheat may
be raised or lowered by factors outside of
the domestic situation during the same crop
year; and in the spring the price may be
modified by domestic and foreign influences
appertaining to the following crop year.
Put in another way, the otherwise seasonal
price movement may he exaggerated or
minimized by various intra-seasonal in-
fluences; and, perhaps more important still,
the seasonal price movement may be exag-
gerated or minimized by inter-seasonal in-
fluences. The wheat price of a crop year is
to some extent the expression of conditions
in the previous crop year and in the forth-
coming crop year, and not alone in the crop
year under consideration; variations be-
tween these three sets of influences find
diverging expression in changes which are
superimposed upon the so-called seasonal
price movement from fall to spring.

How WueaT 1s CoMmMoNLY CARRIED BY
THE TRADE

It seems clear from the several tables that
if wheat were dealt in as a cash commodity,
the margin between the price after the har-
vest and at the close of the crop year would
not usually be sufficient, judging from the
past, to cover the gross costs of carrying
wheat.! This inference is fully accepted in
the trade. Banks hesitate or decline to loan
on unhedged wheat and grain merchants
practically never carry wheat unhedged.
Yet the wheat is carried season after sea-
son. For this the explanation is to be sought,
at least in part, in exchange trading where-
by, through the practice of hedging, a part
of the risk is taken from the grain mer-
chant and distributed over a body of specu-
lators.

1 In the absence of futures trading, the price change
from fall to spring would be much larger, as is illus-
trated in domestic wheat prices in many European
countries.
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NoTE

In the United States the carrying of grain was
carly developed and organized on the basis of
trading in wheat futures on established grain
exchanges. In effect, the function of carrying
wheat was taken over in part by speculators,
through whose operations the grain merchants
and millers were placed in position to secure in-
surance against risks by hedging their commodity
operations. The same development occurred in
Canada when she became an important wheat-
exporting country. The North American develop-
ment of the grain trade was associated with bulk
handling and the transportation facilities adapted
to it.

In Russia,® India, Argentina, and Australia
(and in our Pacific States), on the contrary, the
carrying of grain in the domestic markets was
not, before the war, based on exchange trading.
These countries had, for the most part, bag han-
dling instead of bulk handling, with correspond-
ing equipment of eclevators, warchouses, and
transportation facilities. The growers rarely held
the grain throughout the secason; usually the mill-
ers and grain merchants purchased the grain and
took their chances with price developments.
Exporting merchants, to some extent, practiced
hedging in Liverpool or Chicago; but for the
most part, the grain trade and grain exporters in
the countries mentioned were engaged in cash
wheat speculation, and were not protected by
hedging. This situation still exists in Russia and
to a large extent in India; but Argentina has gone
over to exchange trading, though not yet fully
developed, and Australia will presumably follow.
Also, Argentina and Australia are going slowly
over to bulk handling of wheat.

Whether wheat can be bought for cash
after the harvest, stored through the winter,
and sold for cash in the spring at a net
merchandising profit, is one question.
Whether wheat can be bought for cash
after the harvest, hedged by a sale of fu-
tures in a selected month in the spring, sold

1 M. J. Bonn, writing in a totally different connec-
tion, has given a terse description of the procedure by
which, under the Czarist régime of Russia before the
war, the harvest-time price of wheat was brought
down to the export basis. “The export of grain from
Russia bhefore the war was not the result of a Russian
surplus of grain; it was brought about because taxes
were collected from the Russian peasants at the time
of the harvest. The peasant did not merely sell the
grain that he could spare; instead he sold the amounts
needed to make his payments. He did not sell what
he could spare, but he got along without what he had
to sell. The simultaneous sales depressed the price of
grain to the plane at which export became profit-
able.” [Our translation.] (Befreiungspolitik oder Be-
leihungspolilik? S. Fischer Verlag, Berlin, 1928, p. 59.)

2 Cf. B. F. Goldstein, Marketing: A Farmer’s Prob-
lem (New York, Macmillan, 1928), pp. 217-81.
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at chosen intervals and the hedge bought
in, at a net profit, is a different question.
The one involves a straight comparison be-
tween increase in cash price and inclusive
carrying charges. The other involves the
question of the relation to carrying charges
that holds after the harvest between the
price of cash wheat and the price of fulures
in the months in which a hedge will be
placed. The pertinent question for the
grain trader is: With the cash price of
wheat as it stands after the harvest, what
prices of wheat futures in the different
trading months would need to be secured
in order effectively to hedge the transaction
and insure a profit to the merchant as
handler of the commodity? In theory, the
price of the appropriate future must be so
far above the cash price of the wheat as to
cover the unavoidable carrying charges
from the date of purchase to the month in
which the transaction is hedged. But this
simple situation does not usually obtain,
despite the fact that current cash quota-
tions are gencrally based on the price of the
futures.

To a determining extent, the grain mer-
chant is not passive, he does not accept the
spread between cash and futures which he
finds at the beginning; to a large extent,
in a sense, he himself makes the spread
throughout the year. He has two sets of
variables in his operations: the cash wheat
and the wheat futures in his hedges. He
buys cash wheat as of the grade or on
sample. He is a judge of wheat value, pre-
mium milling qualities, dockage, cost of
cleaning, and the exact situation of each
parcel in relation to specifications of the
grade. He understands the influence of
volume of operations on expenses. At the
time of purchase of the wheat, each trans-
action is hedged in what appears to be the
most favorable month and the most ad-
vantageous market. The hedge may be
placed in the nearest trading month or in
a distant one.

Terminal elevators are classed as private
and public, space being available for en-
gagement in the latter. Apart from eleva-
tors owned by municipalities and railways
at ports of export, however, the so-called
public terminal elevators are usually run
by elevator operators? or grain companies.
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Such elevalors, registered and run as pub-
lic elevators, are a trading protection to the
operators, who need to have public space
to deposit contract grain for delivery against
hedges in case of a squeeze, or to make
delivery whenever the current future is not
at a suflicient discount under the later fu-
ture to make it profitable to transfer the
hedges. There is now practically no such
thing as a speculator or a grain buyer en-
gaging space in a public warchouse run as
an independent enterprise. In effect, the
public clevators are run for their own
{ransactions by the operators of the private
clevators. This makes it all the more im-
portant for these operators to keep their
clevator space filled. Not only do costs
fall as volume rises, the elevator man
must have wheat on hand for merchandis-
ing purposes. To get grain into store, the
clevator operator is usually prepared to
face a cut in the stated rate of storage. In
fact, wheat is often bought and put into
store when the premium of the future over
the cash only covers interest and insurance.
Purely as a storage proposition, there is no
money in running terminal elevators;!
purely as a margin proposition, the increase
in wheat price following the harvest does
not cover the storage charges. Placing
wheat in store constitutes merchandising
opportunities for the wheat trader.
Conducting himself as a merchant en-
gaged in commodity operations, the grain
dealer proceeds to dispose of his wheat to
the maximum commodity advantage. Some
parcels will be binned separately and sold
on sample to millers as premium wheats.
Other parcels will be blended to meet mill
specifications. For the rest, the wheats will
be so cleaned and mixed as to raise the
weighted grade. Stores of both off-grade
and high-grade will be accumulated. A
small amount of wheat ranking well above
No. 2 specifications, on mixing with a large
amount of wheat ranking below No. 2 speci-
fications, will on occasions suffice to bring
the entire lot up to the grade of No. 2. For
the better-class domestic milling trade, the
objective may be to grade up; for a lower
milling trade and for the export trade, the

1Cf, Federal Trade Commission, Terminal Grain
Marketing (Report . . . . on the Grain Trade, Vol. 3),
1922, p, 147.
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objective may bhe to grade down. In general,
the aim of mixing is to make the contract
grade. An elevator company handling sev-
eral million hushels of wheat, may increase
the weighted grade of the entire lot to the
extent of several cents per bushel. This is
entirely legitimate, was contemplated in
the federal grade act, and lies implicit in
any set of wheat standards.

The unmixed and various mixed wheats
will finally be merchandised on the basis
of specifications and quality. In selling
his wheats, the merchant will take ad-
vantage of short-term fluctuations in the
cash markets and in the premiums of cash
and futures; each bhulge will add a little to
his price, and he will hold back his sales
during the brief declines. In short, from
the standpoint of the intrinsic quality of his
purchased wheats and in connection with
price fluctuations in the cash wheat market,
the merchant will persistently and effec-
tively work to force the weighted sales
prices, relative to the futures in which he
has hedged, higher than the weighted pur-
chase prices, and at the same time keep the
gross expense charge to the lowest possible
level.

At the same time, the merchant will
usually find himself able to improve his
hedging position. The prices of futures in
the different markets and in the different
months are continuously fluctuating, and
by no means synchronously. By appropriate
purchase and sale of futures the selling
hedge will be closed out in one month or
market and reopened in another month or
market, whenever the net result is in the
direction of increasing the margin between
the original cash price paid for the wheat
and the contract price of the latest hedge.
By transferring the hedges so as to take
advantage of developments in the futures
market, the grain merchant is not infre-
quently in position to improve the relations
between cash and futures in his transaction
by as much as 10 or 15 cents per bushel
between the time when the cash wheat was
purchased after the harvest and closed out
in the following May. When a parcel of
wheat is sold, the hedge is usually closed
out immediately.

The net effect of these bilateral opera-
tions is to increase the margin between
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weighted purchase price and weighted sales
price to such an extent as to equal or exceed
the cost of operating his elevator, and thus
make the business routinely remunerative.
Thus construed, the success of the enter-
prise of terminal merchandising in grain
(whether directed from country or city) is
founded not on the scope of operations
made statistically apparent by contrasting
post-harvest cash prices of wheat with the
cash prices in May and June, but is the re-
sult of varying changes in premium of cash
wheat over futures combined with efficiency
in management. The statistical spread is
only one factor in the operation.

Put in another way, there is no such thing
as making money systematically by buying
wheat in the fall and selling the unchanged
wheat unhéedged in the spring; or by buy-
ing wheat and hedging it in the fall and
selling the unchanged wheat and closing
out the original hedge in the spring. But
there is profit to the efficient grain dealer,
on the average, in buying wheat and hedg-
ing it after the harvest and merchandising
it and handling the hedging account through
the remainder of the crop year in accord-
ance with varying developments in the
market. Quite routinely in certain markets,
the grain dealer will buy wheat in the fall
when the December future is not high
enough above the cash to more than cover
bare interest and insurance, in the expecta-
tion that the spread between December and
May will widen and cash premiums de-
velop, which together will work out an
assured profit.

Without going into further details, the
experiences of the grain trade in most
terminal markets warrant the following
exposition. No terminal elevator can be
operated as a public warehouse, leasing
storage space for grain at the published
rates, the operator not engaging in trade in
grain; except in unusual years, not enough
space would be leased to the public to cover
insurance on the buildings and interest on
investment. No grain house can continue
in bhusiness solely with the use of leased
public storage space at the published rates;
except in a very unusual year, not enough
grain would be bought and so stored to
make the business remunerative. A grain
merchant cannot afford to pay cash for
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storage at the published rates; an elevator
cannot lease much space for cash at the
published rates.! Combined, the two oper-
ations can succeed; separated, success ig
impossible for either. In effect, the elevator
man cuts the storage rate to himself as
grain dealer; as grain dealer, he uses stor-
age space of himself as elevator man when
he would not engage space if he had to pay
cash for it at published rates. On the basis
of published rates, the elevator man loses
money; but as grain merchant he makes
money. The net result is profit in the busi-
ness of the combined grain dealer-elevator
man. When the business operations of these
grain houses are accounted, it is found that
praclically never are storage charges cor-
responding to the published rates secured
by the elevator; a low storage charge is
secured, then money is made in merchan-
dising operations. In a sense, the running
of the elevator is a side line, a necessary
evil, to be run at little or no profit, in order
to protect the grain dealer and widen his
opportunities for merchandising wheat.
The profits lie in merchandising; storage
of wheat is an incident, and the rates of
storage are bookkeeping entries. It seems
established that if grain elevators are to
be made available as public utilities, offer-
ing storage space on lease but unconnected
with grain houses, these must be provided
by states or municipalities; they cannot be
maintained remuneratively as commercial
enterprises.? The problem, if it be one, is
unsolved in our terminal markets.

1In other terminal markets than Chicago, espe-
cially in Duluth and Minneapolis, there is consider-
able leasing of public storage space by grain mer-
chants, and this is necessarily the case at seaports.
Millers quite generally lease storage space, though this
varies widely from year to year.

2 “A possible remedy for the existing situation is to
make it practicable for grain dealers not operating
elevators to store grain in public elevators in compe-
tition with the big elevator merchandisers. To accom-
plish this would apparently require a reduction in
storage charges. But the indications are that even at
present storage rates a purely storage and transfer
elevator cannot be profitably operated at interior ter-
minal points. This difficulty might be met in either
of two ways. The railroads might be required to oper-
ate elevators for the convenience of their shippers; or
the government, presumably the State government,
might operate storage elevators at rates sufficiently
low to permit dealers without elevators to compete
with the elevator merchandisers.” Federal Trade Com-
mission, Terminal Grain Marketing (Report . ... on
the Grain Trade, Vol. 3), 1922, p. xv.
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SUMMARY

In consequence of the cost of carrying
wheat (disregarding the price difficulties
in transition from one crop year to the
next) the price of wheat tends to rise
through the crop year. In most years the
price rises from August to May, not as a
straight line but rather as an irregular
curve.

Other factors influencing wheat prices
disturb this recurring seasonal price varia-
tion, which may be exaggerated, minimized,
or obliterated entirely. Thus, under ex-
ceptional circumstances, the May price will
rise above the August price by several times
the carrying charges, or the May price may
be lower than the August price. The course
of prices from the beginning to the end of
the crop year, the crop-year price move-
ment, is a composite of the recurring sea-
sonal price variation, conjoined with the
elevating or depressing price effect of a
number of possible price factors. These
intercurrent factors are intermittent rather
than continuous, but enter so often and so
effectively into the field of price influence
that the crop-year price movement is more
often exceptional than conforming to ex-
pectations based on the recurring seasonal
price variation.

If one will regard the price variations as
revealed month after month from August
to May at Minneapolis, St. Louis, and Kan-
sas City, supplement these with correspond-
ing figures for spot wheat and futures at
Chicago, and with such prices in Winnipeg
as are available, and evaluate them in the
light of the wheat price levels of the crop
years, the reasonable interpretation of the
course of wheat prices through a crop year
would run somewhat as follows. When

VI. INTER-SEASONAL

An important class of variations in wheat
prices comprises the shifts in the wheat
price level from one crop year to another.
These we venture to term inter-seasonal
variations. Like the recurring seasonal vari-
ations, they are commonly obscured by
fluctuations within a crop year, and are not
readily disentangled from the complex
fluctuations revealed by price data. They
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there is no change in the wheat price level
of the crop year and other things are equal,
the price spread between August and May
(October to May for spring wheat) ought
in many years to equal the minimal cost of
carrying wheat in terminals over eight or
nine months. This set of assumptions, how-
ever, constitutes the exception rather than
the rule, because other things are not equal
and the wheat price level remains un-
changed only occasionally. Commonly, the
spread from August to May varies from
year to year, a few cents above or a few
cents below the bare carrying charge, more
often below. If one uses the effective carry-
ing charge-—not the formal published carry-
ing charge but the actual carrying charge
that elevators are able to get along with—
the crop years in which the spread between
August and May equals the carrying charge
would represent a larger proportion than
is now the case.

According to averages, the spread in
price of wheat from August to May since
the war has been relatively higher than
before the war. But the average is mis-
leading on account of the occurrence of two
years of exceptionally high wheat prices in
the spring.

Without going at this time into the re-
lations of cash and future prices, it is clear
that as a routine procedure grain mer-
chants cannot rely on the recurring sea-
sonal price variation to cover the carrying
expenses. It is the mixing of wheats, the
merchandising of wheats on the basis of
quality, and the spreading of hedges that
make it possible for grain merchants to
purchase wheats in the fall and dispose of
them remuneratively throughout the re-
mainder of the crop year.

PRICE VARIATIONS

tend to be especially pronounced in coun-
tries, like Canada and the United States,
which are heavy producers and exporters
of wheat, and less pronounced in countries,
such as Great Britain, which import large
quantities of wheat from several exporting
countries which have different harvest pe-
riods. Occasionally, radical shifts in the
price level occur within the crop year, as a
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result of extreme developments in an im-
portant exporting couniry with a different
harvest period—such as happened in 1925-
26 in consequence of unexpected crop
damage in Argentina.

CoNcePT or WHEAT PricE LEVEL

The concept of a wheat price level, like
that of the general level of prices, is not
difficult to grasp, though it is not easy to
define or express in concrete terms. As we
have alrcady emphasized, wheat is not a
unity, but a collection of types, varieties,
grades, and qualities, in proportions that
vary from year to year and in shorter pe-
riods, and with quite different values. Ac-
cordingly the price of wheat is not a point
but a range, and a range which varies in
width from time to time in any market or
region and in hecight as well as width from
region to region. With full recognition of
this fact one may, in order to avoid the
clumsiness of using a range, secure for any
market or region a weighted average of
the prices of all wheats within the range, or
of the more significant wheats, or of certain
wheats of major significance; and use such
an average, with due reservations, as an
index or condensed expression of the wheat
price level.

Over periods of weeks, months, and
years, the range itself, or an index derived
therefrom, will rarely move horizontally;
rather it will display movements up and
down, some of brief duration, others well
sustained. These movements represent
fluctuations and shifts in the wheat price
level, which are to be distinguished from
variations in the relative prices of particu-
lar wheats whose prices enter into that
level. However difficult it may be to define
precisely what we mean by the price level,
or to state just what it is in cents per hushel,
we have no difficulty in apprehending that
wheat is high or low, as compared with
some other period or with some notion of
what is usual or “normal,” or that it is
rising or falling, or that soft winter wheat
is “out of line.”

It is difficult in advance, or at the onset,
to diagnose, so to speak, a shift in the price
level, as distinguished from a temporary
variation; but this is usually easy in a sub-
sequent review of the crop year. It is in
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their ability to foresee shifts in the price
level that some professional speculators
show their greatest superiority over ama-
teurs. The range of wheat prices may rise
or fall as a block, or the price of one type
may change more than that of the others.
The general run of cash prices may rise
while premiums decline or premiums may
rise while the general run of cash prices
decline, or premiums may go upward or
downward with the general run of cash
prices, though not proportionally.

From the concept of a wheat price level
at a particular moment of time it is but a
short step to the concept of a wheat price
level over a period—a day, a week, a
month, a quarter, or a crop year. The crop
year is the most significant period, for the
wheat crop of any one region is harvested
within a few weeks and is not subject to
addition from domestic sources until the
ensuing harvest. Because of considerable
variations in the size, composition, and
character of crops from one year to an-
other, and hecause demand is compara-
tively inelastic, substantial shifts in the
price level from one crop year to another
occur frequently.

These shifts are not identical in different
markets or different regions. Indeed, strik-
ing regional divergencies occur; in many -
countries wheat prices were on a lower
level in 1925-26 than in 1924-25, whereas in
the United States, in consequence of a short
crop of winter wheat and high tariff protec-
tion, the level was higher in 1925-26 than in
1924-25. No one market, at least in a single
exporting country, dominates all other
markets.?

The demarcation hetween two successive
crop years is at best somewhat arbitrary.
Even in the United States the harvest pe-
riods for winter wheat and spring wheat
are several weeks apart. Since winter wheat
predominates, the crop year commonly
used runs from July to June; but the spring-
wheat crop, for which the appropriate crop
year is September-August, is sufficiently
important to prevent July 1 from being a
wholly satisfactory dividing line. Moreover,

1 Cf., G.F.Warren and F. A. Pearson, Inlerrelaliot}-
ships of Supply and Price (Cornell University Agri-
cultural Experiment Station Bulletin 466), March
1928, p. 64.
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other countries with quite different crop
years (Canada, Octoher—September; Argen-
{ina, January-December; Australia, Decem-
her-November) are large competitors in
international wheat markets from which
influences arise and react upon United
States markels. Furthermore, it is not only
the actual harvest that influences the price
level when the wheat is ready for market.
Crop prospects exert considerable influence
for several months before harvest, and the
carryover from the old crop affects prices
in the early part of a year or throughout it.
The inter-secasonal shifts are seldom ex-
tremely abrupt, but in some years they are
more gradual than in others. Apparently
June, July, and August are the commonest
months of transition.

The “hangover” influence of the last crop
year is likely to be limited to the first
months of the current crop year, and will
ordinarily influence the weighted price to
no pronounced extent. The price influence
of the coming crop year may appear quite
early in the current crop year, in the event
that fall-sown wheat in the Northern Hemis-
phere goes into the winter under unfavor-
able circumstances. Later, the degree of
winterkilling of the winter wheat of the
coming crop year and the conditions of
sceding of the spring wheat of the coming
crop year may have a pronounced influence
on the price of wheat during the current
year, through an interval extending from
March to July. It is possible to find crop
years of which one may say that the wheat
price level of the crop year was determined
largely by relations of supply and demand
within the year, without substantial modi-
fication by influences from the previous or
the succeeding crop year. On the other
hand, it is possible to find crop years in
which the price level of the crop year was
substantially modified from what it would
otherwise have been by influences dating
from the crop year preceding it or develop-
ments of the crop year succeeding it. It is
certainly the rule, rather than the excep-
tion, to have the wheat price level of a crop
year determined in part by influences out-
side of the year and not alone by relations
of supply and demand within the crop year.

In some years prices remain close to an
average figure throughout the season and
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the concept of a price level characteristic
of the secason is clearly applicable. The
average appears to represent accurately
the price level of the season. But in other
years prices remain close to a given level
through a considerable portion of the sea-
son, and then depart widely from this level
for part of the season—perhaps at the be-
ginning of the season, more often at the
end, sometimes for a month or two at some
time during the season. One naturally
thinks of the level maintained during most
of the season as the representative level of
the secason and regards the exceptional pe-
riod as unrepresentative. An average in-
cluding the period of extreme prices may
appear to fail properly to represent the
price level most significantly characterizing
the season. In still other years, price fluctu-
ations are so great or the levels during dif-
ferent months so diverse that an attempt
to conceive of any one price level as char-
acteristic of the season puts a severe strain
on the imagination. In such case, although
an average may be computed with any de-
sired mathematical accuracy, it can hardly
be regarded as representative in any but a
purely formal sense.

Though in most years some one price
level appears, in retrospect, adequately rep-
resentative of the price through the season
or through most of the season, it is not easy
to discern, while it is being developed from
day to day, the price level that will later be
shown to be characteristic of the crop year,
or even whether any one level will appear
truly representative. In an occasional crop
year with clear relation of supply to de-
mand and easy adjustment of exporters’
surpluses to importers’ requirements, there
may suddenly appear in the winter or
spring a war rumor or a scare of widespread
crop failure. Such possibilities being im-
ponderable, everyone in every country tries
fo play safe and the world price of wheat
rises as the expression of prevision and
insurance against disaster. Later the pos-
sibility of war is dissipated, or the crop
failure is averted and a harvest secured
approximating the amount anticipated be-
fore the scare of crop failure arose; the price
declines to where it would presumably have
been had the untoward development not
occurred. But the weighted price of the
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year is substantially higher than it other-
wise would have been. One must not play
loosely with the word “characteristic”; but
clearly some wheat price levels are more
characleristic than others in their relations
to the demonstrable and verified factors of
supply and demand.

Other factors also enter. Even though
the wheat price level of two successive crop
years may later turn out to be the same,
price movements will occur, or may occur,
between May and September, particularly
in the futures market, but also in cash
wheat. These represent the adjustments in
the trade, adjustments of mills to different
qualities in the two crops, and also differ-
ences of opinion as to the incoming crop.
In some years they are due to squeezes in
the closing of the month of exchange trad-
ing. Apparently it is not to be expected,
even with crops identical in quantity and
quality and with no change in the interna-
tional situation, that the transition from
the close of the one crop year to the harvest
of the following crop year can be traversed
with that minimum of price fluctuation ob-
served prior to and subsequent to the
period of transition. It is common to find
considerable fluctuation of price with the
transfer of futures from May to July and
from July to September. Futures trading is
designed to smooth out the difficulties in
the transition from one crop year to an-
other; but sometimes it seems to exaggerate
or prolong them.

SERIES SHOWING INTER-SEASONAL VARIATIONS

From what has been said it follows that
the wheat price level is almost continually
in movement, and that the inter-seasonal
variations are only one type, though often
the major one, of the changes in level. A
really trustworthy view of the actual move-
ment can be obtained only from monthly
data, or from smooth curves run through
daily or weekly prices. Crop-year averages
of daily or monthly prices give an exag-
gerated impression of the sharpness of
price transitions from one crop year to
another. Nevertheless, such averages are
helpful in focusing attention upon the
inter-seasonal variations.

As convenient indications of the price
level one may select from a large number
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of series. We have chosen several series
which are given in Table 10, in terms of
annual averages for July-June years, for
the three seven-year periods previously
used. Five of these series are the same ag
those used in earlier tables—weighted av-
erage prices of No. 1 Northern Spring at
Minneapolis, No. 2 Red Winter at St. Louis,
and No. 2 Hard Winter at Kansas City; and
unweighted monthly averages of daily clos-
ing prices of No. 1 Manitoba Northern at
Winnipeg and of good average quality im-
ported red at Liverpool. Further we have
used average monthly prices of wheat ex-
ported from the United States to Europe
and of wheat imported into the United
Kingdom.

The figures given in Table 10 are not the
annual averages of monthly items given in
Appendix Tables II-VII, but these averages
after certain adjustments. The bare figures,
as derived, are not properly comparable be-
cause of changes in the value of the dollar’
over the period. This bias may be roughly
eliminated by dividing the average wheat
prices in each year by the all-commodity
wholesale price index number (on a 1913
base) for that year. For adjustments of all
the series shown, we have employed the
all-commodity wholesale price index num-
ber of the U.S. Bureau of Labor Statistics
computed for fiscal years.  The DBritish
series had already been converted into
United States currency equivalents, and the
Canadian series is expressed in what is al-
most equivalent to United States currency.
This enables us to review, on a roughly
comparable monetary basis, the seven series
of prices over three seven-year periods.

It is not to be assumed that the averages
for the year given in these tables closely
represent the wheat price levels of the
years as they might be secured from more
comprehensive data. This is true especially
for the prices of particular grades; although
these are the most representative grades
from the milling standpoint, the wheats of
these grades are not represented in the
crops in the same proportions year after
year. In the case of the American wheats,
the post-war averages are not as trust-
worthy as the pre-war averages on account
of differences in premiums for protein.
Reservations concerning the other series



INTER-SEASONAL PRICE VARIATIONS

279

TasLE 10.—ANNUAL AVERAGE Prices oF WaEaT, 1900-01 o 1913-14 anp 1921-22 To 1927-28, ADJUSTED
BY WHOLESALE INDEX NUMBERS ON 1913 Basg*

(Cents per bushel)

N No. 1 North- No. 2 Red No. 2 Hard Exports i No. 1 Manito- ‘ Average Imports
(‘rop year ern Spring— Winter— Winter— from U.8. ba Northern— | red, spot— into United
July-June Minneapolis 8t. Louls Kansas City to Europe ] Winnipeg \ Liverpool Kingdom

(A) (B) 4) ®B) (4) (B) (A) (B) ’ (B) (A) (B)

e [ |
1900-01..... 94 94 9 93 86 86 93 | | 110 114 113
1901-02. ... 87 87 90 96 84 87 90 | w 107 106 106
1902-03. ... 87 87 82 83 79 79 88 : 103 101 101
1903-04..... 105 105 1601 112 91 94 95 106 105 105
1904-05. . ... 128 128 121 129 113 118 103 110 108 108
1965-06. . ... 99 99 104 105 92 92 94 | 113 108 109
1906-07. .. .. 90 90 83 86 79 80 87 k 102 100 99
Average. 99 99 06 101 89 91 93 : 107 106 106
1907-08... .. 116 116 105 107 102 104 110 - 120 118 119
1908-09..... 124 123 112 126 107 119 110 e 129 124 124
1909-10. .. .. 107 110 111 117 105 106 101 102 { 118 116 116
1910-11. ... 110 110 104 102 103 98 98 101 112 109 109
1911-12. ... 112 112 98 105 101 106 98 103 117 112 113
1912-13..... 87 90 105 106 88 87 98 ‘ 92 114 110 110
1913-14... .. 89 90 90 93 85 86 97 90 107 106 106
Average.| 106 107 104 108 99 101 102 i 98 117 114 114
1921-22..... 100 103 89 91 84 85 96 ‘\ 91 106 109 108
1922-23..... 77 79 78 82 73 72 81 } 72 92 90 90
1923-24..... 78 79 71 74 70 71 75 ’ 67 84 81 81
1924-25. .. .. 101 102 103 111 87 97 104 ; 107 117 111 113
1925-26... .. 103 104 109 110 105 104 102 : 97 | 113 109 110
1926-27..... 99 100 9 93 92 93 100 | 99 ! 116 112 112
1927-28..... 92 95 101 108 92 9 96 ! 101 | 108 106 106

i i
Average. 93 95 92 ' 96 86 88 93 | 91 1} 105 103 103

i |

¥ Based upon annual averages given in Appendix Tables II-VII, except for United States export prices, which are from

Commerce and Navigation of the United States and Monthly Summary of Foreign Commerce.
seven-year periods are simple arithmetic averages of the annual prices.

The averages for the three
The columns headed (A) represent adjusted

weighted average annual prices; the columns headed (B) represent adjusted unweighted annual averages of monthly

weighted average prices.

Adjusted prices computed by Food Research Institute with the use of July-June averages of

the monthly all-commodity wholesale price index numbers of the U.S. Bureau of Labor Statistics, 1913 base, which run

as follows:

1900-01 ..., 78.9 1907-08 ..........
1901-02 ..., 81.4 190809 ..........
1902-03 ... i 86.6 19090-10 ..........
100304 ...l 84.8 1910-11 ..........
190405 ... ... 86.1 191112 ..........
1005-06 ... .. .. Lol 86.8 1912-13 ..........
1906-07 ... 91.2 1913-14 ..........

could properly be made. Nevertheless, with
full consideration of all qualifying circum-
stances and of the fact that the price of
wheat is really a range, the averages given
may be taken as broad indication of the
relative position of the wheat price level in
different years.

COMMENTS ON THE SERIES

The adjusted prices are shown graphi-
cally in Chart 5 (p. 280). Annual averages
of the monthly items of the three series of

........... 91.5 1921-22 ... ..ol 14203
........... 92.9 1922-23 ... ... oo 18507
........... 101.5 1923-24 ... ... il 15003
........... 95.2 1924-25 ... . ... el 154.8
........... 95.8 1925-26 ..................... 16507
........... 100.1 1926-27 ...l 14702
........... 99.0 1927-28 ... ...l 14704

representative American wheats are shown
in the first section in terms of weighted
averages, and in the second section in terms
of unweighted averages. The unweighted
averages are usually higher, but in most
cases not much higher. " Weighting makes
the most difference in the case of No. 2 Red
Winter, and the position and conformation
of its curve are quite different in the two
sections. In the third section the other
series are shown in terms of adjusted
prices. The year-to-year deviations are
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~-ANNUAL AVERAGE Prices, Apsustep BY WHOLESALE PrICE INDEX NUMBERS ON 1913 Bagp+

CranrT 5.
(Cents per bushel)
(900 1902 1904 19086 1908 1910 1912 192 1923 1925 1927
1332 -03 -05 -07 -09 -1 -13 -22 -24 -28 -11330
U.S.REPRESENTATIVE WHEATS
Weighted Averages
No.2 Red
) .
Winter 1o
o.. / \o. ...'
3 / N -
90 =] 5 £ 90
N/
~ ,-//
N el
70 WLNMMWM\A’W R - e Seaean e e i £
NO.IN.S.=7 O +I8 +23 =29 - 9 +26 +8 =17 +3 +2 =25 +2 23 +1 423 +2 -4 -7
NO2RW.-4 -8 +19 420 -7 ~2| +22 47 - | =7 -6 + 7 ~I5 ~11 =7 432 +6 -I15 +7
NOZHW.~2 =5 412 422 =21 =13 +23 +5 =2 -2 -2 -3 -3 -1l =3 +|7 +8 ~13 -0
YEAR-TO-YEAR DEVIATIONS
1900 1902 1904 1906 1908 1910 1912 1921 1923 1925 1927
1359 -03 -05 -07 -09 -1 -13 -22 -24 -26 -2%0
a4 U.S.REPRESENTATIVE WHEATS
@A\  NolNorthern Unweighted Averages
No.2 Red)|, NS Spring
110 /"/ \m b )\ YT 1
74 N MG H10
4 N .a. oo, & : ., ’_.
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4 Y i/ \
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/No.2Hard \°- /
/ Winter \ e fe/
| , \| el
“*.-’ |
No.IN.S.=7 O +18 423 -290 -9 +26 +7 —-I3 O +2 =22 0O -24 0 +23 +2 -4 -5
No2RW.+3 ~13 429 +17 —24 —19 +2| 419 -9 -5 +3 + | -3 - 9 -8 +37 =1 -7 +I5
No2HW+ | =8 4[5 +24 —-28 —12 +24 +I5 =13 -8 +8 —19 — | ~13 - +28 +7 =1 + 1
YEAR-TO-YEAR DEVIATIONS

1900 1902 1904 1906 1908 1910 1912 1921 1923 1925 1927

- -03 -05 -07 -09 -1 -13 -22 -24 -26 -28
0 | wImported Red OTHER SERIES *°

7P LIVERPOOL
WU K.Imports td .
Ho?/ ) -.” v \.:;:::"‘;:". R SR P
"V A= TIN, |2 SO N
“Q..-- st Nl — A
-~ /\ v . \ \ >l<
N\, \
90 ,/ \\' U.S.Exports = R 90
to Europe NoINorth \\ .
‘ o.INorthern N
Manitoba '\\,

70 Ao A~ P\MW&-_’; emAem— 70
LiverpooL=3 ~4 +3 +4 +3 -1l +18 49 ~lII -6 +5 -3 -7 ~14 ~8 +33 -4 +3 -8
UK.IMp.~7 =5 +4 +3 4| ~0 +20 +5 —8 -7 +4 —3 -4 ~18 -9 +32 -3 +2 —8&
USExp.—=3 -2 +7 48 =9 -7 423 =0 -9 -3 O O =1 ~15 -8 +29 -2 -2 —4
WINNIPEG -1 +2 =] -2 -19 =5 +40 —10 +2 +2

YEAR-TO-YEAR DEVIATIONS

* Data in Table 10 and Appendix Table XIV. For United States exports to Europe, weighted averages; and for Liver-
pool, United Kingdom imports, and Winnipeg, unweighted averages of monthly items.
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shown in figures in each section of the
-hart.

‘ In certain respects the curves are hroadly
in accord. The highest sustained level of
prices was reached in the years 1907-08 to
1911-12; the lowest level of prices in 1923-
94, with 1922-23 a close second. If years of
conspicuously high and conspicuously low
prices are ignored, the price levels in the
{hree periods are not far apart; but because
of the different distribution of years of high
and low prices, seven-ycar averages show
the second period distinctly the highest in
level, and the post-war period slightly
Jower than the period 1900-07.

In detail, as one might expect, the con-
sonance of the series as reflectors of the
wheat price level is far from perfect, in
respect to degree of change and, in some
cases, to direction of movement as well.
The outstanding case of disagreement in
degree of change occurred in the first seven-
year period. From 1902-03 to 1904-05
prices of representative wheats in the
United Stales rose sharply, following two
short crops in the United States, to the high-
est level in the 21 years, and declined
sharply in the two following years; whereas
the series of United States export prices
shows a much more moderate movement
in this period, and the two British series a
movement still more moderate. The British
series reached no peak in 1904-05, and did
not decline in 1905-06 as all of the Ameri-
can series did. In the three or four years
just before the war, the downward trend
of prices was considerable and erratic in
the three American series and the Winni-
peg series, but very moderate in the two
British series, and almost imperceptible in
the prices of United States wheat exported
to Europe. In the post-war period, again,
considerable divergence among the series
is apparent, except for the general agree-
ment upon 1923-24 as the year of lowest
prices and upon 1924-25 as showing the
greatest advance.

The two DBritish series move rather
closely together, In all but two instances
(1900-01 and 1921-22) the unweighted
average price of imported red wheat is
higher, but never by more than a few cents
a bushel. The comparison is but little
allered if one uses a weighted average of
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monthly import prices instead of an un-
weighted average. The differences are
probably due mainly to the fact that im-
ported wheats which do not enter into the
series of red wheat prices average lower
in price either in gencral or in particular
months of heavy imports of these wheats.

Among the three series of United States
representative wheats, No. 2 Hard Winter
is almost invariably the lowest, but No. 2
Red Winter and No. 1 Northern Spring
change their relative positions frequently.
Conspicuous cases of divergence in direc-
tion or extent of deviations, or both, arec
readily observed. On the whole, judged by
the unweighted averages for the periods,
No. 2 Red Winter shows the greatest inter-
scasonal variation in price. Medians of the
deviations show No. 1 Northern Spring as
the least variable, and it has the greatest
number of small inter-scasonal variations;
but these are duc largely to the fact that its
inter-seasonal variations tend frequently to
be reduced by the overlapping of its true
crop year (September—-August) with that of
winter wheat (July-June).

In one year, 1922-23, the deviation for
No. 1 Northern differed by 11 cents from
that of No. 2 Hard (using unweighted aver-
age prices). In three years, 1902-03, 1908-
09, and 1910-11, the difference was 8 cents.
In 1926-27 it was 7 cents, in 1901-02 and
1911-12, 6 cents, in 1925-26, 5 cents. In one
year, 1912-13, the deviation for No. 2 Red
differed from that for No. 2 Hard by 18
cents; in two years, 1903-04 and 1927-28,
the difference was 14 cents; in 1913-14 it
was 12 cents and in 1924-25 it was 11 cents;
and in six additional years it was over 5
cents. The divergencies appear to arise
largely from differences in relative size of
the crops of the three classes of wheat,
from changes in the average quality of the
crops from year to year, and from differ-
ences in the abundance of wheats showing
the peculiar milling and baking character-
istics represented respectively by thesc
three classes. Other factors also must play
a part in creating these differences.

Price differences arising from peculiar
qualities of the wheats are much more pro-
nounced in the American markets where
the wheat is largely bought on sample and
selected for particular characteristics and
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where there is a representative offering of
the various qualities within the grade, than
in the British market where the American
wheat is largely bought on grade and where
the wheat received is the remnant of the
crop after the most desirable portions have
been picked out by American millers. The
British market, furthermore, drawing wheat
from all the principal producing sections
of the world, less frequently suffers from
shortage of supplies of particular qualities
than markets which draw on a limited
territory.

The range of variations shown by the
adjusted figures (1913 base) in Table 10
and in Appendix Table XIV are summar-
ized below, using unweighted annual aver-
ages for the three representative United
States wheats and British import prices, in
cents per bushel:

No.1 Liver-
North-{ No.2  No.2 | U.8. ipoolim-] U.K.
ern Red Hard | export | ported | import
Spring | Winter | Winter | prices red prices
High ..... 128 129 119 110 129 124
Median ...| 100 105 93 97 110 109
Low...... 79 74 71 75 84 81
Range .... 49 55 48 35 45 43
Extreme
one-year
deviation| 29 37 26 29 33 32
Extreme
two-year

deviation| 41 { 46 39 27 29 29

The ranges are around 50 per cent of the
median prices, in the case of representative
United States wheats, but considerably less
in the export and import series. In excep-
tional years the inter-seasonal variation
may cover one-half to three-fourths of this
range, and between one year and the second
year following, it may run higher still.

All but one of the series show the largest
inter-seasonal variation between 1923-24
and 1924-25: No. 1 Manitoba Northern rose
40 cents, No. 2 Red Winter 37 cents (un-
weighted average), imported red at Liver-
pool 33 cents, British import prices (un-
weighted average) 32 cents, United States
export prices 29 cents, and No. 2 Hard Win-
ter (unweighted average) 26 cents. The 23-
cent change in No. 1 Northern Spring (un-
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weighted average) in 1924-25, however,
was equaled in 1904-05 and exceeded ip
1905-06 (—29 cents), 1907-08 (4-26 cents),
and 1922-23 (—24 cents), and was almost
equaled in 1912-13 (—22 cents). The max-
imum two-year rise occurred in 1902-03 tq
1904-05 for No. 1 Northern Spring and
No. 2 Red Winter, and in these years ang
1906-07 to 1908-09 for No. 2 Hard Winter,
and between 1923-24 and 1925-26 in the
other series, except No. 1 Manitoba North-
ern, for which it occurred between 1922-23
and 1924-25. In the case of the three repre-
sentative United States wheats, the maxi-
mum two-year variation downward before
the war, from 1904-05 to 1906-07, was great-
er than any two-year deviation, positive or
negative, in the last period. The maximum
two-year deviation regardless of signs oc-
curred between 1902-03 and 1904-05 in No.
1 Northern Spring and No. 2 Red Winter.
Averages by seven-year periods show the
maximum inter-seasonal variation in the
first period in United States representative
wheats, in the third period in the other
series; it is rather noteworthy that in spite
of the pronounced shift in price level be-
tween 1923-24 and 1924-25, the post-war
period as a whole, subsequent to the gen-
eral price decline in 1920-21, fails to show
the maximum year-to-year variability, as
judged by averages of domestic prices.

It will be observed that the different se-
ries do not entirely agree in respect to the
direction of the price change from year to
year. In the years 1910-11 to 1913-14, 1923-
24, 1925-26, and 1927-28 the four American
weighted price series show some variation
in signs of deviations. The most extreme
case of divergence was in 1912-13, when
No. 2 Red Winter showed a rise of 7 cents
while No. 1 Northern showed a decline of
25 cents and No. 2 Hard a decline of 13
cents. In extent of change, even where the
signs of the deviations are the same, there
is much less consistency, and there are
striking differences in several cases. These
differences are more numerous if one in-
cludes in the survey the two British series.
In view of these inconsistencies, one clearly
cannot rely upon any one series to express
the course of wheat price level, and one
must generally rest content with fairly
broad statements concerning it.
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CAUSES OF INTER-SEASONAL VARIATIONS

The inter-seasonal price variations, or
shifts in the wheat price level from one
crop year to another, are due partly to do-
mesiic influences, but in large part are re-
lated to corresponding movements in the
world price of wheat. Domestic circum-
stances determine whether the price of a
particular variety follows the world price
more or less closely; but the direction of
movement is usually consistent. Through-
out the period under review, American pro-
duction of wheat has been one of the fac-
tors in the upward or downward move-
ment of world price; at the same time,
changes in the world price level resulting
from conditions in Europe or in the other
surplus-producing countries have been re-
flected back to the American price. Whether
the American price lags behind the world
price, or anticipates it, and the extent fo
which the American price and the world
price are respectively modified, vary from
season to season. Many Europeans tend to
exaggerate the American influence on the
world price, and many Americans tend to
exaggerate the world influence on American
price. Since the war, the tariff has modified
the influence of world price on domestic
wheat price.

The major factors causing upward or
downward shifts in the American wheat
price level from one crop year to another
are numerous and interrelated. Now one,
now another, is predominant or conspicu-
ous. In discussions of price movements one
or another is frequently overdrawn or un-
derestimated. World crops and prices of
wheat and other grains, domestic crops of
wheat and other grains, domestic and world
carryover and visible supplies of wheat and
other grains, domestic exports, the exports
of other surplus countries, importers’ re-
quirements—these all influence the Ameri-
can price to varying degrees in different
years. A rise in domestic price level that is
out of line with the contemporaneous Liv-
el“_pool price will be checked, unless other-
wise checked, when the point is reached
where Canadian wheats enter duty paid;
a decline in the domestic price level will be
checked, unless otherwise checked, when
domestic prices reach the export basis.
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On the whole, the largest and most gen-
eral deviations occur in years of a short
crop, either in the United States (as in
1904-05) or in the world as a whole (as in
1907-08 and 1924-25). Also large are the
shifts in years of large crops following
short crops, as in 1905-06. Each of the peri-
ods yields illustrations of large inter-sea-
sonal variations, for which the principal
cause can be found in some outstanding
change in the relations of supply and de-
mand-—chiefly changes in supply—at home
or in the world at large. But one must not
overemphasize the extent of variations. On
the whole practically half of the year-to-
year deviations are less than 10 cents (1913
values) a bushel, and the variations of 15
cents or more are confined to a few out-
standing years, save for occasional excep-
tions shown by No. 1 Northern Spring and
No. 2 Red Winter. What is sorely needed,
though it may not be feasible, is accurate
study of the correlation of American price
movements with foreign price factors, fol-
lowing which a more exact explanation of
the ever-present but varying lack of con-
cordance would be possible.

The price of wheat in any year is also
subject to influence by the prices of the
other cereals, in themselves independently
variable, as expression of changing rela-
tions in the equation of supply to demand
of the other cereals. Lastly, the price of
wheat in any year may be modified by the
prices of other foodstuffs than cereals—
for example, potatoes and meats. The cur-
rent practices of merchandising wheat may
modify somewhat the registration in price
of the equation between supply and de-
mand; but in the final analysis the supply
and demand are equated in price.

The influence of speculation on price,
whatever it may be on short-term and
month-to-month variations, can hardly be
regarded as of large importance in deter-
mination of shifts in price level from crop
year to crop year. Tosay that prices, within
a range, may be modified in a week, or a
month, or over several months, by specula-
tion, is one thing; but to say that by specu-
lation the range of wheat prices may be
elevated or depressed over a crop year, and
from one crop year to another, other things
being equal, is a very different matter. In
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the determination of crop-yeadr price levels,
more ponderable factors than speculation
are involved. At the same time, speculation
and trading on established grain exchanges
are of unqueslioned importance in the
prompt, simultancous, and widespread reg-
istration of wheat prices on the markets of
the world. '

The factors determining shifts in the
wheat price level of the crop year are the
same as those delermining variations in
price within the crop year. But the weight
of influence is naturally on the side of broad
rather than of ephemeral factors, and con-
siderations of physical volume predomi-
nate. Crop reports mean more and trade
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opinion less. Most of the incidental and ac-
cidental factors, and the short-term inter-
current influences, are discounted in the
inter-scasonal price shift. The international
influence is particularly marked, since the
ranges of wheat prices are related in al]
countries engaged in international trade in
wheat. World crops and world require-
mentis are important; exporters’ surpluses
and import “requiremcnis” still more im-
portant. Important also arc supplies of sub-
slifutes. Thus broadly considered, shifts in
wheat price level from crop year to crop
year (adjusted for monetary positions and
effects of tariffs) represent changes in the
equation between supply and demand.

VII. VARIABILITY OF FARM PRICES OF WHEAT

The grain trade, whether independent
or co-operative, is conducted, in theory, on
a strictly differential basis. For each coun-
iry point there is an established margin
per bushel between the price at the counlry
elevator and at the terminal elevator in the
central market. This margin is determined
primarily by freight charges, commissions,
etc., which are fairly constant, though sub-
ject to change with substantial changes in
freight rates, the general level of prices, or
the level of particular charges, and to a
small extent with changes in the price of
wheat itself. For the crop year, the margin
probably tends to be constant. Each day
the country grain buyer receives reports of
cash and future prices in his central mar-
ket. In the case of line elevator companies,
the local manager purchases wheat on in-
structions fixed by the terminal price of
the day, or hour, upon which he bases his
local price, the margin being regarded as
constant. Wheat is purchased as of grade
and usually hedged in the month of the
future price upon which the cash price was
based. Wheat may be locally overgraded
or undergraded, but this is a question that
must be kept distinct from the margin be-
tween the terminal price and the country

1 This margin is naturally more definite and stable
in states producing a surplus of grain than in states
which import grain. For fllustration, the margin be-
tween farm prices in Kansas and terminal prices at
Kansas City is more definite than between farm price
in Pennsylvania and terminal price in Philadelphia.

price, as of the grade. The procedure is of
course the same at country points where a
wheat growers’ co-operative association op-
erates or where there are elevators owned
and operated by local farmers. In general
it may be assumed that buying competition
between line elevator companies, between
private elevators locally owned, between
farmers’ elevators, and between farmer-
owned elevators as a group and privately
owned elevators as a group ought to be suf-
ficient to insure a practically unvarying re-
lation of country price to terminal price, as
of the grade, for each country point. That
is, for each country point there is the ap-
propriate margin depending on the dis-
tance from the central market, and the
country prices vary synchronously with the
terminal prices for identical wheats. By
synchronously is meant not the correspond-
ence of farm and terminal prices, quotation
by quotation, but day by day.

Wheat growers seem to have the impres-
sion that when terminal wheat prices de-
cline, the movement is promptly and quan-
titatively reflected in the country prices;
but when terminal prices rise, the move-
ment is not promptly and quantitatively re-
flected in the country prices. While such a
state of affairs might not be regarded as
unplausible in a locality served only by
privately owned elevators and without
rapid dissemination of market news, it
seems impossible to believe that it can now
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hold in the principal wheat-growing re-
gions. In these regions there is intense com-
pelition between grain buyers. In the coun-
try are somewhere between 4,000 and 5,000
farmer-owned elevators, most of them ly-
ing between the Alleghenies and the Rocky
Mountains. At the majority of country
points there is competition between farmer-
owned and privately owned elevators; at
some points there are only privately owned
clevators, but at other points there are only
farmer-owned elevators. Wheat buyers for
mills canvass the hard spring- and hard
winter-wheat regions extensively. Market
reports of wheat prices are not only tele-
graphed promptly but are broadcast by ra-
dio. Under these circumstances, it is hard
lo believe that considerable numbers of
wheat growers sell their wheat in ignorance
of the terminal price. The difficulties are
related not to the reflection of terminal
prices back to country prices as such, but
to the determination of, and agreement on,
the grade and the value of their wheat for
quality within the grade.

We thus arrive again at the question of
therange of wheat values. Within the grade
wheats are priced on milling qualities—in-
cluding quantity and quality of protein,
weight per bushel, yield of flour per unit,
color, ash, fiber, and millability. Also, the
miller must have regard for inclusion of
frosted, immature, rusted, and bin-burnt
kernels, which injure flour quality. Two
samples of wheat of identical grade may
differ in milling value from a few cents to
30 or more cents a bushel.

Not only the milling qualities within the
grade, but the actual determination of the
grade itself, is involved. The federal grades
are coarse rather than fine and a great deal
of wheat lies between grades. In practice,
wheat lying between two grades is inclined
to be graded down to the lower grade. This,
however, depends somewhat upon compe-
tition. Where competition is intense, some
wheat will be overgraded; where compe-
tition is lax, some wheat will be under-
graded.

Lastly, the miller takes account of the
hon-wheat admixtures with the wheat.
Some of these are important because they
Injure the flour if ground with the wheat
and their removal entails expense. The
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milling value of two otherwise identical
wheats may he several cents per bushel
apart, if in one sample certain weed sceds,
not easily removable, are present even in
small numbers. Wheat growers as a class
are not conversant with the flour-injuring
properties of seeds more or less widely
present in whealts, particularly those from
older regions.

From all this it follows that three sepa-
rate factors are involved in the reflection
of terminal wheat prices to country wheat
prices. One is the comparability of the
grading. The second concerns the milling
qualities, particularly the content of pro-
tein. The third concerns the discount to
be applied to deleterious admixtures. Fre-
quently wheat growers are not competent
to judge of the quality, or even of the
grade, of their wheat. The grower seeks
not only to have farm price parallel termi-
nal price for wheats of identical values,
grade for grade; he seeks also to have coun-
try grading parallel terminal grading and
to have country classification of value par-
allel terminal classification of value.

Direct information on variations in farm
prices is quite inadequate for a satisfactory
study. We possess an extended series of
farm wheat prices, based for the year on
the price of December 1. The Department
of Agriculture publishes monthly and an-
nually average producers’ prices of wheat,
beginning with January 1908, based on the
weighted averages of prices reported by
crop correspondents as of the 1st or 15th of
each month. These, however, are not com-
parable with terminal prices, chiefly be-
cause they are prices for a single day each
month and because the processes of geo-
graphical averaging themselves introduce
factors distorting the series from time to
time. For such reasons this series does not
lend itself to a study of the variability of
the farm price of wheat. Conceivably one
might go back into the records of line ele-
vators and farmer-owned elevators in the
principal wheat regions and compile statis-
tical material on day-to-day, week-to-week,
month - to -month variations in country
prices. But no comprehensive compilations
of such prices are available for analysis.

Conclusions regarding the variability of
farm prices of wheat could be expressed
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in terms of comparisons of the variability
of farm prices in a particular region and
of wholesale prices of the same classes
and grades of wheat in neighboring termi-
nal markets. As stated, country buying,
whether by private elevators or co-opera-
tives, is uniformly conducted, in important
wheat - growing districts, on the basis of
margins under prices at terminal markets
serving the territory. Available informa-
tion on these margins as they vary from
region to region and from time to time is
far from complete, but it is sufficient to
indicate in a broad way the character and
degree of fluctuations in these margins. By
combining the information on variations in
margins with that on variations in terminal
prices a serviceable indication could be ob-
tained of the variations in farm prices.

Mills' has attempted an appraisal of the
variability of farm prices contrasted with
wholesale prices. For wheat he used the
December 1 farm price in Kansas with
the December price of wheat in Chicago.
This comparison indicated a slightly larger
measure of variability of farm price than
of wholesale price. The greater variability
of farm prices is to be expected on the
theory that farm prices follow wholesale
prices closely, since the measure of vari-
ability is in terms of percentage changes
and a 10-cent change represents a larger
percentage of the farm price than of the
wholesale price.

The largest element in the margin be-
tween prices of wheat at terminal markets
and prices at tributary country points in
the principal wheat-growing areas is usu-
ally the freight. This element in the mar-
gin is subject to only infrequent changes,
and such changes bear no relation to
changes in the price of wheat except over
long periods, when both move in sympathy
with asustained change in the general price
level. The remainder of the margin repre-
sents the gross profit of the country eleva-
tor or other handler, co-operative or inde-
pendent, and from it must be derived the
principal income to cover costs of opera-

1 The Behavior of Prices, pp. 53-54.

2 Data from Federal Trade Commission, Country
Gruin Marketing (Report . . .. on the Grain Trade,
Vol. 1), September 15, 1920, p. 195.

% Op. cit.,, p. 194.

VARIATIONS IN WHEAT PRICES

tion and net profits. The element in the
margin, over and above freight, varies from
place to place according to the type of ele-
vator, according to the volume of business
done, and other conditions affecting the op-
erating cost per bushel, and according to
the severity of competition. The buying
margin at any one country point may vary
also with the season of the year, with the
condition of the market, and with the grade
of the wheat.

The Federal Trade Commission, in its in-
vestigation on the grain trade, made a fairly
detailed study of buying margins for wheat
in the spring-wheat territory, covering the
five years 1912-13 to 1916-17. Average mar-
gins for the different types of elevators
stood in different relationships in the sev-
eral years and exhibited no pronounced
differences for the period as a whole, Mar-
gins on No. 3 Northern were uniformly
slightly higher than on No. 1 Northern. The
averages for the four years 1912-13 to 1915-
16 ranged from 3.24 cents to 5.99 cents for
No. 1 and from 3.52 cents to 8.70 cents for
No. 3. If 1916-17 (clearly an abnormal
year) be included, the highest annual av-
erage margins are 11.55 and 15.03 cents
respectively. The margins by years were

as follows:?
Pereentage of

Cents per bushel average price

No. 1 No. 3 No. 1 No. 3

Year Northern Northern Northern Northern
1912-13 ..... 4.64 5.83 5.1 6.8
1913-14 ... .. 3.24 3.52 3.6 4.1
1914-15 ..... 5.99 8.70 4.6 7.0
1915-16 ..... 5.50 7.26 4.6 6.5
1916-17 ..... 11.55 15.03 5.8 8.1

The average margin was found to be ap-
preciably higher in the months of light crop
movement. The seasonal variation for the
crop years 1912-17 is shown in the follow-
ing figures, in cents per bushel :?

No. 1 No. 3
Month Northern Northern

July ... .. ..., 5.58 10.80
August ............. 7.55 12.16
September .......... 4.92 8.83
October ............ 5.36 7.24
November .......... 4.84 7.46
December .......... 4.84 8.70
January ............ 5.85 12.81
February ........... 5.54 9.50
March .............. 6.09 10.70
April .............. 7.81 15.00
May «.....ovvevn 11.85 21.96
June ............... 5.99 18.88
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Interviews with elevator operators are
summarized in the Trade Commission’s re-
port as bearing out the facts shown in the
statistics above and indicating, as is sug-
gested by the statistics, that in periods of
wide fluctuations in terminal prices the
clevator operator takes a wider margin.
Just how he was in position to exact it was
not made clear. The explanation offered
was that in periods of wide fluctuations the
buyer’s risks are increased.

Though margins in cents per bushel were
shown by these figures to be several times
as large in some years as in other years, the
variation in margins, expressed as a per-
centage of the price of wheat, is not great.
Compared with the variations in terminal
prices of wheat, the variations in elevators’
buying margins appear small. Their vari-
ations cannot raise the variability of farm
prices much above the variability of termi-
nal prices, both expressed in cents per
bushel. Expressed in percentages, the in-
crease must appear larger, because a 10-
cent change is a larger percentage of the
farm price than of the terminal price. It
may be questioned, however, whether the
variation in margins does not tend to make
farm prices more stable, expressed in cents
per bushel, than terminal prices. The wi-
dening of margins in years of high prices
tends to cause farm prices to rise less than
terminal prices; the narrowing of margins
in years of low prices tends to cause farm
prices to fall less. Altogether, it appears
clear that the variability of farm prices, ex-
pressed in cents per bushel, must be nearly
identical with the variability of wholesale
prices in the neighboring terminals.

There are reasons for doubting whether
the findings of the Federal Trade Commis-
sion on variability of margins between farm
price and terminal price hold for present
conditions. Federal grade standards were
lacking in the period covered by its study,
and grading is closer nowadays. Freight
car service is better than it was before the
war, which makes for uniformity of mar-
gins. The cost of credit for country grain
dealers is more nearly uniform than be-
fore the war. Market information is more
promptly and widely disseminated than
was the case twenty years ago. In short,
contrasted with the pre-war period, several
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factors in grain handling make for uni-
formity in the margins representing coun-
try handling charges.

The strict method of determining the in-
fluence of the recurring seasonal movement
of terminal wheat price on the weighted
farm price of the crop would be to elimi-
nate the effects of short-term fluctuations,
of the secular trend, and of change in the
price level. So far as we are aware, this
has never been undertaken. What has been
attempted, instead, has been to compare
prices in the fall with those in the spring
and learn whether the differences in price
were more than sufficient to cover the costs
of carrying the wheat over the winter.

In an earlier section we found ourselves,
on the basis of available price material,
unable to reach the conclusion that wheat
could be routinely purchased after the har-
vest, stored in terminals, and sold in the
spring at a profit over gross carrying
charges. But it does not follow that be-
cause it is impossible thus to carry wheat
over the winter at a terminal, it might not
be possible to carry it over on the farm.
In the year when it is possible to carry
wheat in terminals from fall o spring with
net profit, it would be still more easily pos-
sible to carry it with net profit on farms. In
a year in which it was barely not possible
with profit to carry wheat in terminals
over the winter, it might be barely possible
with profit to carry it over the winter on
the farm. In general, the presumption
would be that the possibility of carrying
wheat over the winter on the farm at a net
profit would be parallel to the circum-
stances in terminals, with some advantage
in favor of the farm.

But in a different sense it is sometimes
possible to carry wheat on the farm at a
profit, at least over several months. In oc-
casional years the price of September and
December futures is so high in the early
summer that the hard winter-wheat grower,
whose crop is practically made, could sell
futures for September or December (to the
extent of somewhat less than his crop) and
make delivery from the crop. Sometimes
the spring-wheat grower can do this in the
May future, when trading is first opened
for that month. Or he could sell a future
and buy it in when he delivers his wheat.
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This is really not a form of speculation; it
is a form of cash sale with deferred deliv-
ery and payment. For a i{rader to do this
would be pure speculation, because he has
not the wheat to deliver; for the grower it

VARIATIONS IN WHEAT PRICES

is not speculation hecause he has the wheat
to deliver. It is a form of carrying wheat in
expectation of a higher price, determined
at once on the basis of futures. It is a reguy-
lar practice of the Canadian pools.

VIII. COMPARISON OF PRE-WAR AND POST-WAR VARIATIONS

It seems to be widely believed that since
the war (the post-war period regarded as
beginning in July 1921) the fluctuations of
wheat prices have been much more pro-
nounced than before the war. If the change
in the purchasing power of money applies
to marketing and distributive services in
the same manner as to goods, one might
expect that fluctuations in wheat prices
since the war would bear to fluctuations
before the war a ratio corresponding to
that of the wholesale price index numbers,
This much is broadly true. Altered circum-
stances in the wheat trade would seem to
make reasonable the expectation that fluc-
tuations in wheat prices would be wider
since the war than they were before the
war, even in terms of dollars of the same
purchasing power. There have heen sev-
cral significant shifts in the wheat price
level since July 1921; and all forms of intra-
seasonal price fluctuations tend to be ex-
aggerated with a shift from one price level
to another. The international trade in
wheat has been greatly augmented; more
countries are involved, in particular the
ex-European trade has expanded; more
countries are exporters and more are im-
porters. Russia and also India have for the
time being become minor figures in the
world trade in wheat, European imports
now come almost entirely from overseas,
the exports of North America have been
greatly expanded. The growth of Canadian
exports has shifted the world trade toward
a spring-wheat basis. The United States
has been alternately on and off a price ex-
port parity for different wheats, whereby
the domestic prices have been alternately
exposed to foreign influence, or to some
extent protected from it. The tariff has
had the effect of raising domestic prices
since the war, though not uniformly for
all kinds of wheat. We have had federal
grades of wheat since the war, and not be-
fore it. Premiums for protein have become

prominent, country buying of mills has
been greatly developed. These several con-
siderations, among others, have brought it
about that the domestic wheat trade is sub-
stantially different from what it was before
the war. In view of these circumstances,
the occasional appearance of wider price
fluctuations might be regarded as not un-
natural or surprising.

If one were to judge by the arithmetic
means of month-to-month price changes, ir-
respective of the sign, as given in Table 4
(p. 257), it would seem to follow that the
amplitude of the month-to-month fluctua-
tions has increased in somewhat the same
proportion as the increase in the general
price level. The gross average month-to-
month variation (the three American mar-
kets combined) bhefore the war was 3.5
cents per bushel; since the war, 6.5 cents
per bushel. This increase is somewhat
greater than the increase of the post-war
over the pre-war wholesale price index
number, but it is not striking. Also, it is
significant that this difference seems to
hold for Canada.

But when one regards the figures for in-
dividual months more in detail, it becomes
clear that the post-war averages of month-
to-month price changes are the means of
wider extremes than was the case before
the war. A climate with a mean tempera-
ture of 70° and of which the extremes are
60° and 80° is a somewhat different climate
from one with a 70° mean of which the ex-
tremes are 90° and 50°. The instances of
extreme variation of price from month to
month were more frequent during the post-
war seven years than during the two pre-
war seven-year periods. This is clearly ap-
parent from the dispersions shown in Table
3 (p. 257). In short, while the usual plus or
minus variation from month to month since
the war has not been out of line with the
usual plus or minus variation before the
war, when adjusted for changes in price
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level of wheat and in the general price
level, the number of extreme fluctuations
was larger after the war than before it.
This conclusion is supported by reference
to analysis of the price changes during the
transition from one crop year to another.
Outside of one extreme instance in 1909-10,
the change in price from June to July at St.
Louis before the war was less marked than
the change from June to July since the war.
The difference is not so pronounced in the
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Furthermore, the year-to-year changes in
the wheat price level, when reduced to the
1913 dollar, do not seem to have been sig-
nificantly larger since 1921-22 than during
the fourteen crop years before the war. In-
deed, in view of the extraordinary nature
of developments in the markets of the
world since the war, it is rather surprising
that the wheat price level has not shifted
back and forth to a still greater extent.
Table 11 contains a summary of averages

TapLe 11.—~SUMMARY OF AVERAGES OF ADJUSTED ANNUAL PrickE DEeviations, 1900-01 to 1913-14 AnD
1921-22 1o 1927-28*

o

No. 1 Northern No. 2 Red No. 2 Hard
Spring— Winter— Winter—
Item Minneapolig St. Louls Kansas City
Pre-war | Post-war | Pre-war | Post-war | Pre-war | Post-war
Average of year-to-year deviations (cenfs per
bushel) ........ i i 12.8 10.0 11.3 13.0 9.3 10.3
The same, as percentage of average price of
period (percent) ....... .. ... ... ... ..., 12.5 10.8 11.3 14.1 9.9 12.90
Average of yearly deviations from average price
of period (cents per bushel) ................. 12.1 9.0 9.0 11.0 9.6 9.0
The same, as percentage of average price of
period (per cent) ........ .. .. ... .. 11.8 9.7 9.0 11.9 10.2 10.5

* Based on data in Table 10, p. 279 (columns 1, 3, and 5) and Appendix Table XIV, p. 300 (columns 1, 3, and 5).

Kansas City market. In the case of spring
wheat at Minneapolis, the change from July
to August has been more pronounced since
the war than before, and this holds true
still more for the spring-wheat market at
Winnipeg from August to September.
Broadly considered, the monthly data dis-
close that what may be called the tendency
to price fluctuation, when adjusted for pur-
chasing power of money, is somewhat more
pronounced since the war than before the
war, and this holds for the Winnipeg mar-
ket as well as for the American market. It
is important to note that on the Winnipeg
market, where the price of wheat is prac-
tically on the export basis, the month-to-
month fluctuations, as revealed in the aver-
ages, have been even larger than in the
United States. The tendency to monthly
price variations in unexceptional years is
not out of line with the pre-war tendency,
tl_lough the price swings under exceptional
¢ircumstances have been strikingly wide.

of year-to-year price deviations, adjusted
to the 1913 dollar, at Minneapolis, St. Louis,
and Kansas City. Judged either in terms
of cents per bushel or by percentage, it
seems clear that a significant change in the
amplitude of year-to-year variations has
not occurred. In the case of No. 1 Northern
Spring wheat at Minneapolis, the year-to-
year variations during 1921-28 have been
smaller than during 1900-14. In the case of
No. 2 Red Winter wheat at St. Louis and
No. 2 Hard Winter wheat at Kansas City,
the year-to-year variations have been some-
what larger since the war than before, but
the difference does not seem to be of any
marked significance.

In summary, neither month-to-month nor
year-to-year changes in wheat prices serve
to indicate that the variability of wheat
prices since the war has been of a signifi-
cantly different nature, or the amplitudes
of a substantially different extent, than be-
fore the war.

This issue is the work of Alonzo E. Taylor, with the
co-operation of Joseph S. Davis and Holbrook Work-
ing and the assistance of Elizabeth Brand Taylor
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TABLE I.—CrLASSIFICATION OF WHEATS ON GRAIN EXCHANGES AT CHICAGO, MINNEAPOLIS, KaNsAs City, AND ST. Lours*
Classifi- .
cation Chicago Minneapolis Kansas City St. Louis
Premium No. 1 Hard Spring—2c per | No. 1 Hard Spring—2c¢ per None None
wheats bu. over contract bu. over contract
No. 1 Dark Hard Winter— | No. 1 Dark Northern—Ilc
1.5¢ per bu. over contract per bu. over contract
No. 1 Dark Northern Spring
—1c¢ per bu. over contract
No. 2 Dark Hard Winter—
0.5c per bu. over contract
Contract Nos. 1 and 2 Hard Winter— | No. 1 Northern Spring Nos. 1 and 2 Dark Hard | Nos. 1 and 2 Red Winter
wheats Nos. 1 and 2 Yellow Hard |(See note below.) Winter Nos. 1 and 2 Dark Hard
Winter— Nos. 1 and 2 Hard Winter Winter
Nos. 1 and 2 Red Winter— Nos. 1 and 2 Yellow Hard | Nos. 1 and 2 Hard Winter
No. 1 Northern Spring— Winter Nos. 1 and 2 Yellow Hard
All at contract price Winter
(Type must be specified.)
Discount No. 2 Dark Northern Spring | No. 2 Dark Northern Spring | No. 3 Dark Hard Winter— | No. 3 Red Winter—5¢ per
wheats —2c per bu. under con- —2c¢ per bu. under con- 5¢ per bu. under contract bu. under contract
tract tract ‘ No. 3 Hard Winter—b5c per | No. 3 Dark Hard Winter—
No. 2 Northern Spring—3c¢ | No. 2 Northern Spring—3c bu. under contract 5¢ per bu. under contract
per bu. under contract per bu. under contract No. 3 Yellow Hard Winter | No. 3 Hard Winter—5¢ per
No. 3 Dark Hard Winter—5¢ | No. 3 Dark Northern Spring —5¢ per bu. under con- bu. under contract
per bu. under contract —18¢ per bu. under con- tract No. 3 Yellow Hard Winter—
No. 3 Hard Winter—5c¢ per tract 5¢ per bu. under contract
bu. under contract No. 3 Northern Spring—20c¢ (Type must be specified.)
No. 3 Yellow Hard Winter— per bu. under contract )
5¢ per bu. under contract |(See note below.)
No. 3 Red Winter-—5c¢ per
bu. under contract
Non- Nos. 3, 4, 5 and Sample, | Nos. 4, 5 and Sample, Dark | Nos. 4, 5 and Sample, Dark | Nos. 4, 5 and Sample, Red
deliver- Dark Northern Spring Northern Spring Hard Winter Winter
able Nos. 3, 4, 5 and Sample, | Nos. 4, 5 and Sample, North- | Nos. 4, 5 and Sample, Hard | (Provision is also made for
wheats Northern Spring ern Spring Winter

Nos. 1, 2, 3, 4, 5 and Sample,
Red Spring

Nos. 4, 5 and Sample, Dark
Hard Winter

Nos. 4, 5 and Sample, Hard
‘Winter

Nos. 4, 5 and Sample, Yel-
low Hard Winter ’

Nos. 4, 5 and Sample, Red
Winter

Mixed wheats

Nos. 1, 2, 3, 4, 5 and Sample,
Red Spring

Mixed wheats

(See note below.)

NoTte.—Provision is also made
for delivery of Hard Win-
ter wheats when so speci-
fied in the contract

Nos. 4, 5 and Sample Yel-
low Hard Winter
Mixed wheats

delivery of Hard Winter
wheats when so specified
in the contract.)

* Data from Statistical Information Relating to Stocks, Cotton, Grain, Provisions, Live Stock and Seceds (Howard, Bartels and Company, 1928), pp. 6-7, and from U.S.
Department of Agriculture Bureau of Agricultural Economics, Handbook of Official Grain Standards for Wheat, Shelled Corn, Oats and Rye (August 15, 1924), pp. 5 ff.

fF.

XIANHddV
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TapLe 1II—WEIGHTED AVERAGE Prices or Reportep Casm SALES oF No. 1 NORTHERN SprING WHEAT AT
MiNNEAProLis, MoNTHLY, JuLy 1899 To JuNE 1914 aAnp Jury 1921 1o June 1928*

(Gents per bushel)

[ Anpual

Crop yeur ) ) ) ol M A M Jume ave»rizgﬂﬂ

July-June July Aug. Sept. QOct. Nov. Dec. Jan. Teb. ar. pr. gy June e, s
1899-1900...., 70 70 69 69 65 65 65 65 65 66 66 71 67 67
1900-01...... P18 74 76 76 74 73 75 74 74 72 73 69 74 74
1901-02...... 1 69 68 62 70 74 76 74 72 73 75 75 71 71
1902-03...... 78 72 67 70 72 73 76 77 76 76 78 84 75 75
1903-04...... 86 93 85 82 80 82 88 97 97 3 94 94 89 89
1904-05...... 97 114 117 115 107 109 114 113 111 102 113 110 110 110
1905-06. .. ... 108 98 81 86 84 85 83 81 77 79 3 84 86 86
1906-07...... 79 75 74 76 80 80 80 82 80 84 96 101 82 82
1907-08...... 102 100 108 112 103 107 110 106 107 103 109 108 106 106
1908-09...... 114 112 103 104 106 110 169 113 115 124 131 134 115 115
1909-10...... 129 106 104 104 105 112 114 114 115 111 110 109 109 111
1910-11...... 121 113 109 108 104 103 106 102 98 96 99 97 105 105
1911-12...... 99 105 109 110 105 102 106 106 108 110 116 113 107 167
1912-13...... 109 98 89 90 84 82 89 87 85 88 91 92 87 90
1913-14...... P91 88 87 84 85 86 87 93 2 91 9 92 88 89
1921-22.,...." 167 148 151 134 125 131 134 151 151 158 161 149 143 147
1922-23...... 149 111 110 115 123 125 123 126 124 130 128 117 120 123
1923-24...... 112 118 121 120 114 116 119 121 121 121 122 125 117 119
1924-25... ... C137 131 130 146 148 166 189 187 171 150 167 164 156 157 .
1925-26...... 159 164 150 149 155 169 173 167 161 164 162 163 161 161
1926-27...... © 172 149 143 149 146 146 143 142 139 138 147 149 146 147
1927-28. ..... 147 143 134 129 130 | 132 | 135 134 139 153 I 157 148 136 140

i | I {

* Data from Wheat and Rye Slalistics (U.S. Department of Agriculture Statistical Bulletin No. 12), January 1926,
pp. 79-81; and Agricullure Yearbook, 1927, pp. 757-58, with supplementary data from current sources for 1928, The an-
nual averages headed (A), like the monthly averages, represent daily prices weighted by sales; the column headed (B)
represents an unweighted average of the monthly weighted averages.
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TABLE III.—WEIGHTED AVERAGE PRICES oF REPORTED CASH SALES OF No. 2 RED WINTER WHEAT AT Sr,
Louis, MoNTHLY, JuLy 1899 To JUNE 1914 AND.JULY 1921 10 JUNE 1928*

(Cents per bushel)

Annual
COrop year averages
July-June July | Aug. | Sept. | Oct. | Nov. | Dec. Jan. | Feb. | Mar Apr. | May | June |————
A) | ®
1899-1900....0 71 ( 71| 70 | 2| 70 | 7| 7| 72| 72| 72| 7| 7| 12| 7
1900-01...... 75 73 76 74 73 72 74 74 75 74 75 69 74 14
1901-02...... 66 71 71 72 74 84 89 86 82 80 81 78 73 78
1902-03...... 71 66 67 70 69 72 7% 76 3 72 75 79 71 72
1903-04...... 80 81 85 87 87 92 93 104 105 106 108 107 86 95
1904-05...... 97 101 115 118 115 115 118 118 115 109 108 105 104 111
1905-06...... 89 85 86 92 92 93 9 92 91 95 9 88 90 91
1906-07...... 75 70 72 76 %5 76 77 78 77 78 89 9 76 78
1907-08. .. ... 89 87 95 103 96 100 103 102 102 99 102 96 96 98
1908-09. ..... 92 95 102 103 107 108 111 124 130 136 139 157 104 117
1909-10...... 113 112 114 123 122 128 130 127 123 112 116 102 113 119
1910-11...... 107 102 102 100 96 98 103 96 93 90 9 88 9 | 97
1911-12. ... 84 88 9 100 96 97 102 101 104 113 121 111 94 101
1912-13...... 103 104 103 109 104 107 111 109 108 109 104 99 105 106
1913-14...... 85 88 94 93 9 95 96 95 95 94 96 84 89 92
1921-22...... 123 123 136 126 120 121 122 138 142 141 138 118 127 129
1922-23...... 112 109 114 123 129 136 137 139 136 139 133 123 121 128
1923-24...... 97 99 109 116 112 114 116 118 114 113 112 116 107 111
1924-25... ... 135 138 140 156 163 179 210 202 186 177 186 189 159 172
1925-26...... 159 172 171 170 171 184 194 185 170 171 162 147 169 171
1926-27...... 142 134 136 | 140 136 | 137 138 135 130 129 142 150 138 | 137
1927-28...... h141 142 142 145 141 144 151 156 169 196 196 179 149 159
* Sources as for Table 1I.
TABLE IV..—WEIGHTED AVERAGE PRICES oF REPORTED CasH SALES OoF No. 2 Harp WINTER WHEAT AT
Kansas City, MONTHLY, JuLy 1899 To JUNE 1914 AND JurLy 1921 T0o JUNE 1928*
(Cents per bushel)
Annual
Crop year averages
July-June July Aug. Sept. Oct. Nov. Dec Jan. Feb. Mar Apr. May June |————————
a) (B)
1899-1900....| 66 65 65 65 63 64 63 64 64 64 62 66 65 64
1900-01...... 69 66 67 68 67 66 68 68 69 70 70 67 68 68
1901-02...... 63 67 66 66 69 75 79 75 72 72 74 70 68 71
1902-08...... 70 66 67 67 67 67 67 68 68 68 69 73 68 68
1903-04...... 70 73 73 73 72 71 75 87 89 89 92 89 77 79
1904-05...... 87 9 103 106 105 | 105 107 109 104 93 101 100 97 101
1905-06...... 84 80 78 80 81 81 81 78 76 79 80 78 80 80
1906-07...... 71 68 66 69 69 70 71 72 71 73 90 91 72 73
1907-08...... 87 86 93 100 96 97 100 95 98 97 100 97 93 96
1908-09...... 97 95 98 99 102 103 106 110 115 130 138 137 99 111
1909-10. ..... 114 102 102 106 104 110 111 111 110 108 107 108 107 108
1910-11...... 104 100 99 95 91 93 95 90 88 88 90 88 98 93
1911-12...... 87 93 95 104 100 100 105 103 105 109 111 109 97 102
1912-13...... 92 89 88 88 83 84 87 86 86 88 87 88 88 87
1913-14. ..... 82 83 87 84 83 84 85 86 88 87 90 85 84 85
1921-22...... 118 115 122 110 109 109 113 129 134 135 134 117 120 120
1922-23...... 113 104 104 113 117 117 114 115 116 120 116 104 113 113
1923-24...... 96 101 109 112 109 109 113 111 109 104 106 108 105 107
1924-25...... 120 119 120 137 143 162 182 181 171 151 163 160 135 151
1925-26...... 154 164 158 158 163 172 178 171 161 159 155 153 163 162
1926-27... ... 137 131 132 139 137 138 137 135 133 131 142 144 135 136
1927-28...... 136 135 131 128 131 132 133 133 138 152 160 | 147 135 | 138

* Sources as for Table IL
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or DaiLy Casu Crosing Prices or No. 1 MaNiToBA NORTHERN WHEAT AT WINNI-
PEG, MoNTHLY, JULY 1909 TOo JUNE 1914 AND JUuLyY 1921 TO JUNE 1928*

(Cents per bushel)

ver
95?})—}3;11; July Aug. Sept. Oct. Nov. Dec. Jan. Teb. Mar. Apr. May June Aage
1909-10...... 131 119 100 97 97 98 103 103 104 103 98 93 104
1910-11 ...... 108 107 103 98 92 90 M 93 90 90 95 97 96
1911-12 ...... 95 101 101 100 99 95 95 97 98 101 104 106 99
1912-13 ...... 107 106 100 91 85 80 82 84 85 89 93 96 92
1913-14 ...... 97 95 89 81 83 84 85 88 90 90 93 94 89
1921-22 ...... 164 156 133 104 102 105 108 131 137 140 144 131 130
1922-23 ...... 135 117 99 101 110 108 107 110 110 119 115 112 112
192324 ...... 106 111 104 96 96 91 94 97 95 96 103 112 100
1924-25 ...... 135 142 142 160 164 173 196 197 176 156 182 171 166
1925-26 ...... 162 167 138 127 142 157 156 155 148 157 154 153 151
192627 . ..... 159 151 144 143 141 134 136 140 143 145 155 161 146
1927-28 ...... 162 160 145 144 145 140 143 142 148 157 157 143 149

* Data from Agriculture Yearbook, 1927, p. 759, supplemented by additional data from the Grain Trade News (Win~

nipeg).

TapLE VI.—AVERAGE SPoT PRICES OF GooD AVERAGE QuaLIiTY RED WHEAT AT L1VERPOOL, MONTHLY, JULY

(Cents per bushel)

1899 To JunEg 1914 anp JurLy 1921 To JUNE 1928*

Crop year Aver-

July-June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar Apr. May June age
18991900 ....| 82 80 84 | 86 8 | 81 86 87 8 | 93 9% | 91 86
190001 ...... 91 86 91 86 87 86 89 87 87 86 86 84 87
1901-02....... 82 83 81 83 84 90 90 89 89 90 92 89 87
190203 ...... 91 91 86 85 85 88 90 91 90 89 90 91 89
1903-04 ...... 89 91 90 89 88 88 89 90 95 95 92 89 90
190405 ... ... 89 90 ces ees ... - e e 101 99 97 .. 95°
1905-06 ...... oo . 9 96 97 96 103 103 104 99 95 95 98°
1906-07 ...... 96 92 91 91 90 90 89 92 92 92 98 104 93
190708 ...... 104 105 111 114 112 113 116 107 104 111 109 108 110
190809 ...... 109 108 111 112 115 116 116 121 123 132 138 134 120
1909-10...... 137 130 110 115 121 121 124 123 121 118 110 104 120
1910-11...... 108 115 112 108 104 104 107 107 e e 103 104 107°
1911-12...... 104 104 107 108 105 107 111 115 120 123 123 122 112
1912-13 ...... 124 115 116 116 111 109 111 112 112 113 112 111 114
1913-14 ...... 110 107 104 102 104 105 102 104 107 107 11 109 106
1921-22 ...... 171° § 159¢ { 156° | 131° | 126° | 137° 144 166 162 158 160 143 151
1922-23 ...... 152 137 132 148 148 148 148 143 140 145 149 138 144
1923-24 . ..... 138 132 125 126 126 125 126 e 128 123 125 126 127¢
1924-25...... 143 160 163 176 179 189 210 214 198 175 184 182 181
1925-26 ...... 176 188 180 166 171 189 183 181 164 167 173 172 176
192627 ...... 174 171 166 173 179 179 169° 1697 1641 158 | 1687 | 180° | 171
192728 ...... 176° | 1667 157¢ 155 | 155° 156° | 1567 1547 1557 ces e s 1599

* Data from Agriculture Yearbook, 1922, p. 601, and 1927, p. 759. Prices for 1928 computed by Food Research Institute
from Broomhall’s Corn Trade News. Dotes (...) indicate that data are mnot available.
¢ I'ive months’ average.
¥ Ten months’ average.

¢ No. 2 hard winter when available, otherwise No. 2 red

winter,

4 Ileven months’ average.

¢ No. 2 hard winter.

f No. 2 red winter.

¢ Nine months’ average.
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TapLe VIL—AVERAGE Prices oF WHEAT IMpor1ED 1NTO UNITED KiNGDOM, MONTHLY, JULY 1899 10 JUNE
1914 anp Jury 1921 10 JUNE 1928%*

(Cents per bushel)

Annugl
Crop year averages
July-June July Aug. | Sept. | Oct. Nov. Dee Jan ¥eb. | Mar, Apr. May June S
4a) (B)

1899-1900....| 87.3 | 84.7 | 86.4, 87.8 87.1| 86.2| 8.7| 86.5| 86.2 87.0, B85.8| 87.1 B6.6 86.¢
1900-01...... 90.9, 88.9| 90.7| 91.6 | 90.7| 89.6| 89.3| 89.5| 89.1| 87.8| 83.5| 87.9| 89.6| 89.5
1901-02...... 85.3( 85.1| 8.1 83.0| 83.8| 85.3| 88.4| 87.2| 88.2| 84.5| 90.3| 88.8| 86.2| 86.1
1902-03...... 88.7| 86.6| 8.3 | 85.1| 85.1| 87.0| 87.4| 90.0| 90.5| 87.5| 89.5, 88.5| 87.6 87.7
1903-04...... 88.2| 87.7| 88.4| 88.6| B88.6| 87.6| 88.5| 90.0| 92.4| 90.4| 89.6| 89.2| 89.1| 89.1
1904-05. .. ... 88.11 90.7 93.1] 93.2| 93.9 94.9| 94.2| 94.0| 95.2| 93.5| 93.9 94.9 93.3| 93.3
1905-06. .. ... 92.9 1 92.9] 92.8| 94.3| 96.3| 96.7| 97.1] 96.61{ 94.2 | 93.0| 93.4| 92.1| 94.0| 94.4
1906-07...... 91.41 90.5| 8.9 88.3| 88.2| 88.0| 89.0| 90.4} 89.9 | 89.5) 92.6| 97.4| 90.8| 90.3
1907-08...... 99.5101.2|106.1 | 114.8 | 116.5 | 116.1 | 116.6 | 112.1 | 107.3 | 105.4 | 107.8 | 104.5 | 108.3 | 109.0
1908-09...... 107.1|107.4 | 110.7 | 112.4 | 111.9 | 113.6 | 112.8 | 112.7 | 115.9 | 119.7 | 127.0 | 127.8 | 115.3 | 114.9
1909-10...... 130.3 1 126.4 | 121.2 | 115.0 | 116.5 | 116.8 | 117.6 | 118.7 | 118.1 | 116.7 { 112.0 | 103.8 | 117.7 | 117.8
1910-11...... 104.1 1 107.1 ] 108.0 | 107.1 | 103.4 | 102.0 | 102.9 | 103.4 | 103.2 | 101.2 | 101.0 | 100.8 | 103.7 | 103.7
1911-12...... 99.5,101.8 | 105.0 | 108.1 | 108.5 | 106.8 { 107.8 | 109.8 | 112.0 | 113.1 | 111.3 | 109.5 | 107.6 ! 107.8
1912-13...... 109.2 1 109.6 | 108.5 | 112.9 | 112.3 | 108.8 | 110.2 | 109.3 | 110.6 | 110.1 | 109.7 | 109.9 | 110.1 | 110.1
1913-14...... 109.3 | 107.8 | 107.1{104.9 | 102.8 | 101.9 | 102.7 | 103.2 | 104.6 | 104.6 | 106.2 { 106.5 | 105.4 | 105.1
1921-22...... 174.2 | 165.5 | 164.0 | 160.7 | 143.0 | 142.8 | 135.9 | 139.2 | 149.3 | 154.7 { 156.8 | 154.1 | 154.5 | 153.4
1922-23...... 149.2 . 145.4 1 132.9 | 130.9 | 135.8 | 141.6 | 142.6 | 140.4 | 138.0 | 136.9 | 140.2 | 138.5 | 139.7 | 139.4
1923-24...... 132.2 1 126.6 ) 121.2 | 119.8 | 118.1 | 118.1 | 115.6 | 121.2 | 122.5 | 123.0 | 121.1 | 121.4 | 122.1 | 121.7
1924-25...... 127.41143.2 1 149.4 | 161.9 | 174.8 | 182.3 | 192.8 | 203.2 | 203.1 | 193.9 | 187.6 | 188.1 | 171.4 | 175.6
1925-26...... 178.0 | 176.3 | 176.5 | 160.5 | 157.4 | 164.5 | 174.9 | 178.6 | 171.5 | 168.7 | 169.1 | 170.3 | 170.4 | 170.5
1926-27...... 170.8 | 167.9 | 165.0 | 163.4 | 170.3 | 167.5 | 165.5 | 161.5 | 160.1 | 158.1 | 160.5 | 162.8 | 164.3 | 164.4
1927-28...... 163.3 | 163.6 | 162.7 | 157.3 | 153.9 | 154.6 | 149.8 | 151.0 | 147.4 | 153.9 | 155.9 | 154.5 | 165.7 | 155.7

* Data from Accounts Relating to Trude and Navigation of the United Kingdomn.

lars at par; post-war prices converted at monthly average exchange rates.

Pre-war prices converted to U.S, dol-
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apts VIIL—DEVIATIONS OF MoNTHLY WEIGHTED AVERAGE Prices oF Reportep CAsH SaLEs oF No. 1
NorTHERN SPRING WHEAT AT MINNEAPOLIS FROM AVERAGE PRICE oF PREVIOUS
MonNTH, PRE-WAR AND POST-WAR*

(Cents per bushel)

(‘rop year ' ! Aver:
July-June July Aug. Sept, Oct. Nov. Dee Tan Teb. Mar Apr. ’ May June age
|
1900-01 ... .0 F+7 -4 142 0 |—2 -1 {42 —1 0 |—2 !+1 — 4 2.2
W02 4 |4 a1 =6 |48 (44 (42 (-2 [—2 |41 [+2 | 0 | 30
1902703 oo +3 |—6 |—5 |+3 |+2 +1 |+3 141 |—1 0 | +2 (+6 2.8
190304 ...... +2 (47 |[—8 |—3 — 2 |+ 2 14+6 (49 0 -4 41 0 3.7
100405 ...... + 3 |17 |4+ 3 |[—2 — 8 |+ 2 |+5 |—1 |—2 — 9 1411 |— 3 5.5
1905-06 ... .. -2 |10 {17 | +5 |—2 '4+1 -2 1-—2 |-—4 4+ 2 144 141 4.3
1906-07 ... ... -5 -4 =1 [+2 |+4 ¢ 0 0 [4+2 |—2 |+4 (412 [+ 5 5.4
Average. ... 3.7 7.4 5.3 3.0 4.05 1.6 2.9 2.6 1.6 3.1 4.7 2.7 3.6
|
1907-08 ... +1 -2 [+8 (44 [—9 44 |+3 4 41 |4 |+6 1 | 39
1908-09 ... ... 46 |--2 =9 |41 (42 44 |—1 '4+4 42 |4+9 +7 |+3 4.2
1909-10 . ..... -5 2 -2 0 |4+1 14+7 (42 0 ‘41 -4 —1 |—1 3.9
1910-11.. ... +12 |8 |—4 |1 |4 ;-1 |43 —4 |—4 |2 +3 |--2 4.0
1911-12 ...... +2 |(4+6 |+4 (+1 |—5 '—3 |44 0 42 +2 +6 |-—3 3.2
1912-13 ... e d |11 -9 i1 [ —6 =2 4T -2 2 143 43 1 4.2
1913-14 ... —1 =3 |—1 |—3 [+1 1 {+1 46 —1 |—1 [+3 |—2 | 2.0
Average. ... 4.4 7.9 5.3 1.6 4.0 3.1 3.0 2-9; 1.9 3.6 4.1 1.9; 3.6
1921-22....... —2 |19 |(+3 |17 —9 1+ 6 43 1417 \ 0 + 7 3 112 8.2
1922-23 ...... 0 |—38 |[—1 |+ 5 +8 {+2 |—2 ' 4+3 —2 4+ 6 |—2 111 6.7
1923-24 ...... —5 |+6 |[4+3 |—1 —6 |+2 |43 142 0 0 '+1 |43 2.7
1924-25 ... ... +12 |—6 |—1 |+16 +2 | 418 423 —2 16 |--21 +17 | — 3 11.4
1925-26 ...... —5 |4+5 [ —14 |—1 +6 |4+14 i+4 I —6 |—6 +3 1 —2 [+1 5.6
1926-27 ...... +9 |—23 |—6 (+6 |—3 0 | —3 |—1 |—3 |—1 |+9 [+2 4.7
1927-28 ...... —2 |—4 |[—9 |—5 +1 (+2 {(+3 |—1 +5 +14 |+4 |—9 4.9
|
Average. ... 5.0 14.4 5.3 7.3 5.0 6.3 5-9! 4.6 4.6 7-4 5.4 5.9 6.3
|

* Based on data in Table 1I. The averages for the crop years and for the seven-year periods are computed without
regard to the plus and minus signs. .
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TasLe IX.—DEviaTIONS OF MONTHLY WEIGHTED AVERAGE PRICES OF REPORTED CASH SALES oF No. 9
REp WINTER WHEAT AT ST. LoUls FRoM AVERAGE PRICE OF PREVIOUS
MoNTH, PRE-WAR AND POST-WAR*

(Cents per bushel)

Crop year Aver.
July-June July Aug. Sept. Oct Nov Dee Jan Teb Mar Apr May June age
190001 ...... —2 |—2 |[4+3 | —2 —1 |[—1 + 2 0 |+1 —1 +1 |—686 1.8
190102 ...... —3 + 5 0 +1 +2 |[410 (+5 |—3 |—4 —2 |+1 |(—3 3.3
1902-03 ...... —7 1—5 |41 + 3 —1 + 3 + 3 +1 [—3 —1 +3 |+ 4 2.9
1903-04...... + 1 +1 + 4 + 2 0 + 5 +1 +11 +1 + 1 +2 |—1 2.5
1904-05...... —10 + 4 +14 + 3 —3 0 |+ 3 0 |—3 —6 |—1 |—3 4.2
190506 . ..... —16 |—4 +1 + 6 0 + 1 +1 |—2 |—1 +4 |—1 |—6 3.6
190607 ...... —13 |—5 {(+2 |+ 4 — 1 +1 +1 1 1 +1 +11 + 5 3.8
Average. ... 7.4 3.7 3.6 3.0 1.1 3.0 2.3 2.6 2.0 2.3 2.9 4.0] 3.2
1907-08...... —5 |—2 |+ 8 + 8 —7 |+ 4 +3 |—1 0 — 3 +3 |—6 4.2
1908-09...... — 4 + 3 + 7 +1 +4 141 + 3 +13 + 6 +6 [+ 3 418 5.8
1909-10 ...... —44 |—1 +2 |+ 9 — 1 +6 |(+2 |—8 |—4 —11 + 4 |—14 8.4
1910-11...... +5 |—5 0 |—2 — 4 4+ 2 +5 |—7 3 — 3 +4 |—6 3.8
1911-12...... —4 |4+4 |46 |+ 6 — 4 + 1 4+ 5 |—1 4+ 3 +9 + 8 [—10 5.1
1912-13...... —8 |+1 |[—1 + 6 —5 |+ 3 +4 |—2 —1 +1 |[—5 |—5 3.5
1913-14 ...... —14 |+ 3 +6 | —1 +1 + 1 +1 |—1 0 —1 + 2 (—12 3.6
Average. ... 12.0 2.7 4.3 4.7 3.7 2.6 3.3 4.0 2.4 4.9 4.1 10.1| 4.9
192122 ...... —27 0 (413 |—10 —6 |41 |41 +16 + 4 —1 |—3 |—20 8.5
1922-23...... —6 |— 3 + 5 + 9 + 6 + 7 +1 +2 |—3 +3 |—6 |—10 5.1
1923-24....... —26 |+ 2 +10 |+ 7 — 14 +2 |+2 (+2 |—4 —1 |—1 + 4 5.4
1924-25...... +19 +3 |+2 |4+16 + 7 +16 431 {—8 [—16 — 9 + 9 + 3 11.6
192526 ...... —30 413 |—1 |—1 +1 +13 +10 |—9 [—15 +1 [(—9 |—15 9.8
1926-27 ...... —5 |— 8 + 2 + 4 —4 141 +1 3 [—5 —1 +13 + 8 4.6
1927-28 ...... —9 +1 0 + 3 — 4 +3 |47 5 |+13 +27 0 |—17 7.4
Average....| 17.4 4.3 4.7 71 4.6 6.1 7.6 6.4 8.6 6.1 5.9 11.0 7.5

* Based on data in Table III. Averages computed without regard to plus and minus signs.
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TapLE X.—DEVIATIONS oF MoNTHLY WEIGHTED AvEnacr Prices oF ReEpPorTED Casm SALEs oF No. 2
Hanp WiNTER WHEAT AT KaNsAs CiTy ¥romM AVERAGE PRICE OF PREVIOUS

MonNTH, PRE-WAR AND POST-wAR*
(Cents per bushel)

?ﬁ?—?ﬁg July Aug Sept Oct. Nov Dec Jan Feb. Mar Apr. May June A:;:
1900-01 ...... +3 [—3 |4+1 (4+1 —1 |—1 |+ 2 0 |+ 1 +1 0 |—3 1.4
190102 . ..... —4 |+4 —1 0 +3 |+6 [+4 |—4 |—3 0 |+2 |—4 2.9
190203 ...... 0 |—4 |+1 0 0 0 0 |+ 1 0 0 |+1 [+ 4 0.9
190304 ...... —3 |+ 3 0 0 —1 |—1 |4+4 (412 [+ 2 0 {+3 |—3 2.7
190405 ... ... —2 |47 |+9 {+3 — 1 0 |+2 |+2 |—5 —11 |+ 8 1 4.2
190506 . ..... —16 |—4 |[—2 |+ 2 + 1 0 0 |—3 |—2 +3 41 2 3.0
190607 ...... —7 |—3 |—2 |+ 3 0 |+1 (+1 |+1 |—1 + 2 |417 1 3.2
Average. ... 5.0 4.0 2.3 1.3 1.0 1.3 1.9 3.3 2.0 2.4 4.6 2.6, 2.6
190708 ...... —4 {1 |4+7 |+7 —4 14+1 |43 [—5 {4+ 3 —1 {+3 |—3 3.5
190809 ...... 0 | —2 |[+38 |+1 +3 |4+1 |[+3 |+4 |+ 5 +15 |+8 | —1 3.8
1909-10...... —23 |12 0 |+ 4 —2 |+ 6 |+1 0 [—1 -2 |—1 |+1 4.4
1910-11...... —4 |—4 |—1 |—4 —4 | +2 |+2 |[—5 |—2 0 |+2 [(—2 2.7
1911-12...... — 1 +6 |[+2 14+9 — 4 0 |+5 [—2 |+2 +4 |+2 |—2 3.2
1912-13 ... ... —17 {—3 {—1 0 —5 1 +1 (+38 [—1 0 +2 |—1 (41 2.9
1913-14 ...... —6 |+1 |+4 (—3 —1 |+1 |+1 |[+1 |+2 —1 |+3 |—5 2.4
Average. ... 7.9 4.1 2.6 4.0 3.3 1.7 2.6 2.6 2.1 3.6 2.9 2.1, 3.3
192122 ...... -20 |—38 |47 |—12 — 1 0 |+4 |+16 |45 +1 | —1 |17 7.2
1922-23 ...... —4 [—9 0 [+ 9 + 4 0 |—3 [+1 |+1 +4 |—4 |—12 4.2
192324 ...... —8 |+5 (48 |+3 — 3 0 |+4 |—2 |—2 |—5 |[+2 |42 3.7
1924-25...... +12 | —1 {4+ 1 {417 +6 |4+19 |4+20 |—1 —10 20 | 412 | — 23 10.2
192526 ...... —6 |4+10 |— 6 0 +5 /+9 |+6 |—7 |—10 |—2 |—4 |—2 5.6
1926-27 ...... —16 |—6 |+ 1 + 7 -2 |+1 |—1 | —2 |—2 |—2 |+11 |+ 2 4.4
192728 ...... -8 |—1 |—4 |—3 +3 1+1 +1 0 (+5 +14 |+ 8 |[—13 5.1
Average....| 10.6 5.0 3.9 7.3 3.4 4.3 5.6 4.1 5.0 6.9 6.0 7.3] 5.8

* Based on data in Table IV. Averages computed without regard to plus and minus signs.

TABLE XI.——DEVIATIONS OF MONTHLY AVERAGE CLOSING PricEs oF No. 1 MaNI1ToBA NORTHERN WHEAT AT
WINNIPEG FROM AVERAGE PRICE OF PREvVIOUS MONTH, PRE-WAR AND POST-WAR*

(Cenis per bushel)

Crop year Aver-
July-June July Aug. Sept. Oct. Nov. Dec. Jan Feb Mar Apr May June age
1909-10...... —12 |19 {— 3 0 |+1 + 5 ¢ |+1 —1 |—5 |—5 4.7¢
1910-11. ..... +15 |[—1 |—4 |— 5 —6 |—2 +4 |—1 |—3 0 +5 |42 4.0
1911~12. ..... —2 |+ 6 0 |—1 — 1 4 ¢ 1+2 |41 + 3 + 3 + 2 2.1
1912-13...... +1 |—1 |—6 |—9 —6 |—5 [+2 |+2 |+1 + 4 +4 |43 3.7
1913-14...... +1 |—2 |—6 |—38 4 2 1 4+ 1 + 3 4 2 0 |+ 3 +1 2.5
Average. . .. 4.8 4.4 7.0 5.2 3.0 2.6 2.4 1.6 1.6 1.6 4.0 2.6 3.4
1921-22...... —5 |—8 [—23 |—29 — 2 + 3 + 3 +23 + 6 + 3 +4 13 10.2
1922-23...... +4 (—18 |—18 |4 2 +9 |—2 |—1 + 3 0 +9 |—4 |—3 6.1
1923-24...... — 6 +5 |—7 |—8 0 | —5 + 3 4+ 3 |—2 + 1 + 7 + 9 4.7
1924-25. . .... 423 + 7 0 |418 + 4 + 9 +23 4+ 1 (=21 —20 +26 |—11 13.6
1925-26. . .... — 9 +5 |—29 |—11 +15 +15 [—1 |[—1 |—7 +9 |—3 |—1 8.8
1926-27...... +6 |—8 |—7 |—1 — 2 |7 +2 [+ 4 4 3 + 2 +10 |+ 6 4.8
1927-28...... +1 i—2 |—15 |—1 + 1 — 35 +3 |—1 + 6 + 9 0 |—14 4.8
Average_”, 7.7 7.6 14.1 10.0 4.7 6.6 5.1 5.1 6.4 7.6 7.7 8.1 7.6

* Based on data in Table V. Averages computed without regard to plus and minus signs.
¢ Eleven months’ average.
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TABLE XII.—DEvIATIONS OF MONTHLY AVERAGE PRICES OF RED WHEAT AT LIVERPOOL FROM AVERAGE
Price oF Previous MoNTH, PRE-WAR AND PosT-WAR*

(Cents per bushel)

Crop year Aver

July-June July Aug. Sept. Oct. Nov. Dee. Jan. Feb Mar Apr. May June age
1900-01...... ¢ |[—5 |+56 [—5 +1 |—1 |4+3 [—2 0 |—1 0 |—2 2.1
1901-02. ..... —2 I4+1 (—2 [+ 2 41 {46 0 |—1 0 +1 |+2 [—3 1.8
1902-03...... + 2 0 |—5 |—1 0 |+3 |+2 |[+1 |—1 —1 |+1 (41 1.5
1903-04...... -2 {+2 |[—1 |—1 —1 0 |+1 |4+1 [+ 58 0 |—3 |—3 1.7
1904-05...... 0 |(+1 .. —2 |—2 .. 1.9¢
1905-06...... +2 |+1 |—1 (4+7 0 |[+1 |—5 |—4 0 2.3¢
1906-07...... +1 {—4 |—1 0 [—1 0 {—1 (43 0 0 |+6 |46 1.9
Average. ... 1.2 2.2 2.8 1.8 0.8 1.8 2.3 1.3 1.2 1.4 2.6 2.51 1.8
1907-08...... o |[+1 {+6 (+3 |—2 |+1 |+3 |—9 [—3 +7 |—2 |—1 3.2
1908-09...... +1 ([—1 |4+38 (41 +4+3 |+1 0 |+5 [(+2 +9 |4+6 |—4 3.0
1909-10...... +8 |[—7 |—20 {+5 + 6 0o |[+3 |—1t |—2 |—3 |—8 |—&86 5.3
1910-11...... +4 |[+7 |—8 |—4 |—14 0 {+ 3 0 |.... .. +1 2.9°
1911-12. ... 0 6o |+3 (+1 [—3 |+2 |+ 4 |(+4 |+ 5 + 3 0 |—1 2.2
1912-13...... +2 |—9 |41 0 |—5 |—2 |4+2 (+1 0 +1 |—1 |[—1 2.1
1913-14...... -1 |—-3 {—3 (—2 |(+2 |+1 |—3 |+2 |+ 3 0 |+4 |—2 2.2
Average. ... 1.6 4.0 5.6 2.3 3.6 1.0 2.6 3.1 2.5 3.8 3.5 2.3] 3.0
1921-22...... 25 {—12 |—38 |25 |—&6 411 (+T7 |+22 |—4 |—4 |+ 2 |17 11.4
1922-23...... +9 |—16 |—5 |+16 0 0 0 |—5 |—3 (+56 |[+4 |11 6.1
1923-24...... 0 |—6 {—7 |[+1 0 [—1 |+1 .. —85 |+2 |41 2.4¢
1924-25...... 417 (417 |4+ 3 {413 +3 |4+10 | +21 |+4 |—16 |—23 |4+ 9 (—2 11.5
1925-26. ..... —6 |+12 |—8 |—14 +5 |+18 |—6 |—2 |—17 +3 [+6 |—1 8.2
1926-27...... +2 |[—3 |—5 |+7 |+ 6 0 |10 0 |—5 |—6 (410 {412 5.5
1927-28...... —4 |10 |—9 |—2 0 |[+1 0 1—2 |+1 .. 3.2°
Average. ... 9.0 10.7 5.7] 11.1 2.7 5.9 6.4 5.8 7.7 7.7 5.5 7.3| 1.2

* Based on data in Table VI. Averages computed without regard to plus and minus signs.

« Four months’ average. ¢ Ten months’ average.
b Nine months’ average.
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TABLE XIV.—DEVIATIONS OF ADJUSTED ANNUAL AVERAGE PricES FroM CORRESPONDING PRICES oF Ppg.
vioUs YEAR, PRE-WAR AND PosST-WAR*

(Cents per bushel)

Wheat Average ‘Wheat
No. 1 North- No. 2 Red No. 2 Hard exports No. 1 Manitoba quelity, imports
COrop year ern Spring— Winter— ‘Winter— from U.8 Northern— red, spot— Into United
July-June Minneapolis St. Louls Kansas Olty to Europe Winnipeg Liverpool Kingdom

4) (B) 4 (B) @ | ® (A) (B) (B) (A) (B)
1900-01..... +10 |4+10 |+4 |+4 |+5 (+ 6 + 3 + 2 +5 |4+ 4
1901-02..... -7 |—-7 | —4 |4+3 |—2 |+1 — 3 — 3 —8 |—7
1902-03.. ... 0 60 |—8 |—13 | —5 |—8 — 2 — 4 —b |—5
1903-04..... 418 (418 |4+19 |429 |+12 | 415 47 + 3 +4 |44
1904-05..... 423 423 |+20 |417 |+22 | +-24 + 8 + 4 +3 |+38
1905-06..... -29 |—29 |17 |—24 |21 |—26 -9 + 3 0 |[+1
1906-07..... —9 |—9 |—21 |—19 |—13 |—12 -7 —11 —8 [—10
Average. 13.7| 13.7| 13.3| 15.6| 11.4| 13.1 5.6 4.3 4.7 4.9
1907-08. . ... 426 492 |+22 |421 |+23 | +24 493 +18 +18  |420
1908-09..... +8 4+7 |+7 |4+19 |(+5 |+15 0 +9 46 (45
1909-10..... 17 |—13 |—1 |—9 |—2 |—13 — 9 . —11 —8 [—38
1910-11..... + 3 0 |[—7 |—16 |—2 |—8 — 3 —1 — 6 —T7 =1
1911-12..... +2 |+2 |—6 |+83 |—2 |+ 8 0 + 2 + 5 +3 |+ 4
1912-13.. ... -25 |—=22 |4+ 7 |+1 |—13 |19 0 —11 — 3 —2 |—3
1913-14..... + 2 6 |—15 |—13 |—3 |—1 —1 — 2 —17 —4 |—4
Average. 11.9J] 10.0 9.3| 11.6 7.1 12.6 5.1 4.0 8.4 6.9 7.3
1921-22..... el .8 . . .0 .8 .. .8 0 .0
1922-23..... —23 j—24 |11 |—9 |—11 |—13 —15 —19 —14 —19 |18
1923-24..... +1 o |—7 |—8 |[—3 |—1 — 6 — 5 — 8 —9 |—9
1924-25..... +23 423 1432 |4+37 |+17 426 +29 +40 +33 +30 432
1925-26..... +2 +2 ([+6 |—1 [418 |4+ 7 -— 2 —10 — 4 —2 |—3
1926-27..... —4 |—4 (=15 |17 |—18 |—it — 2 + 2 + 3 +3 |+ 2
1927-28..... —7 =5 |47 |+15 0 |+ 1 — 4 +2 —8 —6 |—6
Average...| 10.0 9.7 13.0| 14.5| 10.3 9.8 9.7 13.0 11.7 11.5| 11.7

* Based on data in Table 10. The columns headed (A) represent deviations of adjusted weighted average annual prices;
the columns headed (B) represent deviations of adjusted unweighted annual averages of monthly weighted average prices.
Averages computed without regard to plus and minus signs.

@ Deviations of prices for the year 1921-22 from those for 1920-21 are omitted because of the deflation of prices in

that year.
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