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PURPOSE AND IMPORTANCE GF THE STUDY

The cotton sttuation in 192627, characterized by a record crop and
depressed prices, made an analysis of the factors influencing cotton
prices especially timely. More specifienlly, it raised such guestions
s : What effect has the size of the crop upon prices? Upon the value
of the crop? What is likely to be the price trend during a large or
small crop season? What effect do low prices have upon the next
venr's acreage? What effect would a change in business conditions
have upon the price of cotton?

The purpose of this bulletin is to provide & basis for answering
these and related questions, as determined by a study of factors
influencing the yearly and monthly price variations over a period of
90 years. 1his period includes years in which the price situation has
been somewhat comparable with the present; in fact, years of record
procduction and depressed prices have occurred with more or less
regularity at least during the past half century. The alternating ups
and downs in cotton prices since 1830 are illustrated in Figure 1.

L Phe nuthor is Indebted] for asalstance In preparing the first part of this bulletin to
Lonis f[. Benn, of the Bureau of Agrlenltural Beonomlcs, and Edmund M, Daggit, of the
Ameriean Cotton Growers Exehange, who until recently was wlth the Burenu of Agrl-
enttural Leonomics, Since the puthor left the bureau in enrly 1826 they hrve done much
of the diffeuit work of revising the ariglnal maenuseript. They suggested the firat part
amd contribnted freely in jts preparation. The essistebce of Mlss Fiorena Cleaves, of the
Burean of Agricultural Economics, 1o the detalled analyals wis invaluable,
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The bulletin alse presents certain new developments in the statis-
tical technic of price analysis. Inasmuch, however, as the greatler
number of readers will he interested in the conclusions rather than in
the methods of arriving at the conclusions, the first part of this bul-
letin hasg been written in the nature of o general summary of results,
followed by a detailed description of the methods used, thegpeasons
for selecting certain data to represent factors of supply and Qemand,
and the logic and assumptions underlying the study. To this latter
section all readers are referred who ave interested in the technic of
price analysis.

In the first part an stferpt is made to present the conclusions in
language as free as possible from technical terms, Certain of the
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Betwestt 1860 and 1015 cotton prices reached low polnis appreximately every three
years, 1In this churt New York pricea have been used for the period 1860 to 1901
rnd New Orvleans prices 1001 to 1924, The brenk in the curve in 1934 reprogents
tlée perlod durlng which cutton exchanges were closed on account of the declerition
ol wur. .

detailed explanafions, however, are necsssarily somewhat complex,
since the factors which determine cotton prices are neither simple nor
readily explainable.

MARKETS WHERE COTTCN PRICES ARE MADE

The first representative market, from the point of view of the crop
movément, is the growers’ market, where farmers sell their cotten io
local merchants or to other country buyers. The price established in
this market is commeonly termed the * farm price,” or “ nrice received
by producers,” This price is most important during the months
when producers market their crop, but during the spring and early
summer months it is largely nominal, since producers sell very little
cotton at this time. Tor this reason largely the farm price is theo.
retically an inappropriate price to use in making price analyses.

The most representative market is the large central spot market to
which the farmer may ship his cotton for sale through a factor or
commission merchant, Here {ransactions are carried on between pur-
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chasers representing mills, exporters, and other interests, on the one
hand, and commission merchants and factors or others on the other.
Such spot markets are located at advantageous points throughout the
Cotton Belt. Probably the most representative is New Orleans.

Two of these spot markets, New York and New Orleans, as well as
Chicago and certain foreign markests, have future exchanges, where
contracts are entered intu for the delivery of cotton of standard
erades and in standard quantities in specified future months for speci-
fied prices. These prices are the fumiliar ¢ futures” prices and are
identified by the particular month in which delivery is to take place.
New York is the most important futures market in this country and
Liverpool the most important one in the world.

The price of cotton is determined largely in the futures marksts,
although the spot situation may be and often is an Important factor.
Since cotton may be sold or bought for delivery in future months, a
purchaser, in effect, can place his order for his future needs and 4
seller can provide for the dizposition of his cotton when it becomes
available. In the meantime an operator can buy from one and sell
to the other, thus evening up the operation. In case the price for
future delivery goes much higher than the current price the operator
buys the cotton in the spot mavket and sells it for delivery in the
future month at the higher price, carrying the cotton over the inter-
vening period. The continuation of this process tends to bring the
prices together. A similar purchase in one market and simultaneous
sale 1n another, known as a straddle between markets, tends to keep
prices in the two markets within a margin equal to the cost of trans-
portation between them. As a result, all the prices at the cenfral and
futures markets, as well as at the local farm markets, tend to move
topether, both as between markets and between months for future
delivery. (Fig. 2.) Since it is in the futures operation that antici-
pated needs are met, snd since, by the mechanism of straddles, such
needs are averaged out and communicated to the spot markets, it may
be said that the futures markets determine the prices. A fuller dis-
cussion of the mechanism of prices is given elsewhere in this bulletin
(pp. 30-82).

EFFECT OF SIZE OF SUPPLY UPON PRICE AND YALUE OF CROP

It is commorly understood that a large crop of cotton brings &
low price and a small crop a Ligh price, but the mathematical rela-
tion between the size of the crop and the resulting price is not
usually known. For example, what change in the average annual
price would be likely to result if the size of the crop ‘were increased
from 12,000,000 to 14,000,000 bales? To answer this question it is
necessary first to take account of another important factor which
has been found to have an important influence on changes in price
from vesr to year—the general level of commodity prices. When
prices of other things go up there is 2 tendency for cotton prices to
go up with them; when other prices go down there is a tendléncy for
the price of cotton #lso to go down. This was well illustrated by the
weneral rise in prices during the World War and the general decline
n prices after the war, and may be explaiued on the ground that a
change in the .general commodity price level means a change in
the value of money with which cotton is purchased. The high com-
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modity-price level during the war, for instance, resulted largely

from an abundance of imoney, each unit or dollar of which con- v

sequently deciined in purchasing value. For the same gquantities of ‘
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Fia. 3.—PURCHASING POWER QF THE DOLLAR i

This shows a compaclson of the nverage quantity of goods which could he bonpht
for §1 In 1013 {at wholesnle price) with the gquantlty ef the sime grnods which
could be bonght for the sanie sum cacll month durm&: the perlod, In 1226 only two-
thivds as much could be bought for n doller ag in 1913,

goods or cotton more units of cheapened meney (that is, higher .
prices) had to be paid. The changing value of the doliar since 1904 !
is shown in Figure 3 {5).® :

i
*Ytalle numbers in purentieses refee to ** Literature cited," p. 72, ‘__-'
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It the influence of this facisr—the general level of commodity
prices—is removed from the price of cotton, a fairly definite relation-
ship can be established between the price of cotton thus adjusted

CERTS PER
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[ PRICE ADJUSTED TQ #RMICE LEVEL OF 1
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F10. 4.—RELATION OF THE SUFPLY OF COTTON T0 PRICE AND VALUE

Prices and vrines are gpdivated to a current price level of 150—that s, H0 per
eont Righer than in 1013,  If there 15 ng chaoge 1 peneral commodity prices a
given ehinge In supply produces a somewhat greater chauge in priee, so that o larger
aupply tends to sell for less than n smeiler one. Thls chart la based on December
prices ond supply date for 1906 to 1924,

and the size of the supply. In Figure 4 this relationship is shown.
The horizontal measurements are the size of the supply in millions of
bales ; the vertical measurements are the New Orleans prices of cot-
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ton in cents per pound in December, adjusted to a commodity price
level 150 per cent of the average prices in 19183—approximately the
level in 1926-27. The curve in the body of the chart traces the rela-
tionship between these two. Thus for a supply of 12,000,000 bales
the price of cotton at current commodity price levels would normally
be about 30 cents per pound. If we multiply the price per pound
times the number of pounds in the supply (12,000,000 times 478) we
obtain for the value of 12,000,000 bales supply approximately
$1,700,000,000. On the other hand, with a supply ot 18,000,000 bales,
the price would be about 15 cents per pound and the value of the
supply would be $1,800,000,000. This means, other things being
equal, that the lurger the supply the less the value of that supply.
The value-supply carve shown in the figure was secured, as just illus-
trated, by multiplying the market price for given supply figures by
the supply in pounds. This value-supply curve shows a consistent
downward trend as we go fromn small supplies to large supplies.
Relutionships similar to that shown in Figure 4 obtain also between
;upp]y and the yearly average price at the central market or at the
arm.

This relationship between the size of the supply and the market
value of the supply has an important bearing upon the amount of
money that producers will receive for their crop, for the largest
element in the supply for any given season is the crop. The other
element is the curry-over at the beginning of the year. If the carry-
over is 2,000,000 and the producers raise & crop of 16,000,000 bales,
the supply would be 18,000,000 bales, the price would be about
15 cents, and the value of the 16,000,000-bale crop would be
0,15 X 478 X 16,000,000, or approximately $1,150,000,000. If, however,
the crop were 10,000,000 bales, the supply would be 12,600,000 bales,
the price would be 30 cents, and the value of the 10,000,000-bale ¢rop
would be 0.30X47&+10,000,000, or approxumately $1,430,000,000.
Evidently it would be to the interest of producers to raise the small
crop. They would get 25 per cent more money for it and their pro-
ducing and harvesting costs would be less. Their profits would be
much greenter.

The significance to producers’ gross income of this relationship be-
tween size of supply (chiefly crop) and value of supply bas bheen
am%l}[_) lillustra-ted during the past seasoms, as shown by the figures
in Table 1.

TagLE 1.—Rclationship belween sige und value of cotion crop

Catton | Avermgo
jwodue- | pries
tien in | regeived
United | by pro-
States ductrs

Qross
income

Million Miiion
bales doffars
13, 28 o3, L, o7
16, 104 . & 1,570
17,977 KA L1115

The increase in production or 5,000,000 bales from 13.600,000 io
18,600,000 in 1926, resulted in & decrease in income of more than
$500,000,000. The larger crop in 1925, however, though bringing 2
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lower price, sold for the same amount as the smaller crop of 1924,
largely bscause of improved commeodity price levels. But the 1925
crop, being in excess of consumption, increased the stocks on hand
at the beginning of the 1926-27 season. Consequently the addition
of another large crop in 1926 to 2 plentiful carry-over reduced the
average price from 19.5 to approximately 12.4 cents and the value
of the crop from $1,570,000,000 to about $1,115,000,000.

FACTORS AFFECTING CBEANGES IN COTTON ACREAGE

Since there is a definite tendency for smaller cotton crops to sell
for more than larger crops, it may be asked why larger crops con-
tinue to be produced; why, in other words, the annual supply does
not, tend toward smaller rather than larger quantities if smaller
crops ave more profitable to the farmers as a group?

The answer is that the interest of the individual producer is op-
}Sosed to the interest of the producers as a group. Thus, if pro-

ucers as & group should produce smaller crops the price would be
higher and 1t would be to each individual’s interest to produce as
large a crop ss possible to take advantage of the higher price. But
these two points of view could be reconciled if producers knew what
the prices were going to be when they marketed their erops and were
guaided by them rather than by the prices at the time they are making
their plans for the coming season. Thus, when prices ave high in
December and January producers tend to plant ﬁ e acreages and
raise large crops, but when these crops come on the market they

tend to depress the price to levels which render the year's efforts
.. unnrofitable.

Not only are the differences between individual and group interests
and the lack of foresight in planning produvction responsible for the
production of cmf)s too large to be profitable, but variations in &'yield,

largely uncontrollable, often result in large crops. Large yields per
acre, however, are not so detrimental to the producer if they are
raisedd on small screages, for the small-acreages mean lower total
costs so that the production is profitable despite its size. Large crops
on Jarge acreages, with somewhat smaller yields per acre, tend to be
unproﬁtable, for total costs are large and total value is small. It is
apparent, therefore, that acresge is in a large part at the root of
profits to the producer and that proper contrel of acreage would do
much to stabilize prosperity in the Cotton Belt. For this reason a
study of the relationship between factors already determined in any
given year and acreange changes in the foliowing year is of particular
significance.

The price of cotton is & dominant factor in determining the acreage
pI&ntecJ[ the following year, as can be demonstrated by comparing
prices of cotton relative to prices of other farm products in Jauuary
with acreage during the following season. The comparison 1=
brought out more sharply if the changes in acreage from year to year
are compared with the changes in relative prices from year to year.
Thus, if the average spot price of cotien in New York during
January is divided by the corresponding Bureau of Labor Statistics
Index Number of Farm Products for a number of years and the
changes in this relative price from one January to the next January
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are plotted on & graph which also shows changes which tale place in
the acreage from year to yesr a very close coincidence is found, ss
may be observed in Figure 3.
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CHANQES IN COTTON ACREAGES HARVESTED FROM YEAR TO YEAR

Since 1904 the pereage in cotton has usually been refuced when prices in Jno-
ﬁriu‘fr wore lower then in the preeceding January and increased when prices were
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F16. 6.~ACTUAL PERCENTAGE CHANGES IN COTTON ACREAGE HARVESTED COM-
PARED WITH UHANGES AS ESTIMATED

Changes In cotion acreage during the years 1002 to 1926 have been Iargely de-
termined by the priee of cottom, by the pemeral lovel of otiar ftnrm-proeduet pricea
fn the preceding year, nnd by the change in acreage of the preceding year.

This usval response of cotton growers to changes in prices can
be utilized in forecesting changes in cotton acreage. This is demon-
strated elsewhere in this bulletin (see p. 19) where a detailed analy-
sis of the relationship of cotton ucreage to prices and other factors
1s presented. From this analysis it appears that cotton prices during

T g
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December in relation to prices of other farm products and the
changes in acreage mads in'the same year largely explain th. changes
in gereage the following year. Estimates of acreage chaiyes made
from these factors from 1903 to 1926 were very close to the actusl
increases or decreases, explaining more than 30 per cent of the actual
changes made by farmers. These estimates and the actual nereage
changes are shown in Figure 6,

As of pertinent interest in the cotton situation of 1996-27 it may
be noted that the maximum reduction during the period 1903-1926
has not exceeded 14.7 per cent and the cotton price at the time of
prepuration for plunting being around 124 cents, indicated an acre-
age decrease of some 10 per cent in 1927 as compared with 1996, It
15 to be observed that such a reduction, as indicated by the analysis,
was based on the assumption that farmers would make the usual
response to low prices and did not take into sccount the possible
results of an effective acreage-reduction campaign.

FACTORS INFLUENCING MONTHLY PRICES OF COTTON

In analyzing the monthly fluctuations in cotton prices it was found
desirable for the salte of completeness to take into sccount more fac-
tors than were used to explain the rather simple relationship between
prices and supply from year to year. According to economic theory,
price results from the balancing of demand and supply. Demand
and supply are each made up of numerous factors of varying im-
portance. Variations in cotton prices can largely be explained by
a few well-selected factors. .Among these few the factors of supply
are found to be of greater influence than factors of demand, as the
foregoing discussion of price-supply relationships on an annual basis
would lead one to believe. The greater influence of supply factors
appears obvious from the fact that changes in the basic demand for
cotton, arising from the growth of population, and changes in the
needs and buying power of consumers vary comparatively little
from month to month and from year to year, whereas extreme varia-
tions in supply are frequent. Furthermore, despite much adverse
criticism of crop reports, but chiefly because of these reports, it is
much easier for the market to gauge and measure changes in supply
than for it to measure changes in demand.

Numercus factors of demand and supply have an influence upon
the price of cotton, but it is not posstble, nor in fact necessary, to take
all factors into account. About 90 per cent of the variations in
monthly prices of cotton over a period of 20 years can be explained
by factors represented in eight series of data. Other, and more
numerous, factors than those selected might have been used, but
they would not have afforded an appreciably better explanation of
the fluctuations in prices, largely because the inclusion of more fac-
tors would have been, for statistical purposes, essentially a repeti-
tion of what was aiready inciuded. For example, s series showing
the takings of mills does not differ materially from a series showin
the mill consuinption. The series which iwere sclected, classifie
as to whether they were considered as demand or supply factors, are
presented as follows:

Supply fuctors: (1) The indicated, or actual, supply of cotton in the United

States at the beginning of the month. (2) The “ potentinl * supply, or estimated
#ize of the crop.
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Demand factors: {1} Relating fo consumption: Aceumulated domestic con.
sumption, by months. Ac¢cumulated exports, for foreign consumption, by mouths.
{2} Relating to business conditions: Accumuiated rates of chonge in pgeneral
price level. Average price of industrial stocks. (3) General: Serles repre-
sentlng the years from 1903 to 1924 and indleating yearly changes, or * trend,”
in demand and other trend factors. Series repregenfing the months of the
Crop year, beginning June, and indicating seasonal changes not otherwise taken
care of,

The relationship of each of these factors to the price of cotton will
be discussed in turn.

INFLUENCE OF SUPFPLY UPON PRICES

A ccinprehensive statement of the relationship of market concepts
of supply to price is given on pages 30-32. An explanation of the
reasons for selecting the particular measurements of actual and
potential supply used is here presented. It is sufficient fo state that
actual supply for any given date is taken as the carry-over in the
United States at the beginning of the season plus the ginnings and
imports up to the given date and minus the exports and .consump-
tion up to the given date. It is, in short, the ginned cotton in the
country which is available for export or consumption on the given
dute. This measurement of supply must not be confused with the
measurement used in analyzing the relationship between annual
supply available and price from year to year. In that case the tot.l
crop was added to the carry-over to give the supply figure.

Potentiol supply for any given date is taken as the current esti-
mate of the size of the crop, except that from January to July it was
found that the best results were secured by using the size of the crop
in the last year as a measure of potential supply for the coming
season. This was justified on the hypothesis that, failing more accu-
rate information, the last year’s crop is a more inportant factor than
the market opinion of next year’s crop. It was also justified by the
greater success in explaining price fluctuations when this was used
than when other measurements were used, Both actual and potential
supply were expressed in bales, usually milliens of bales, '

Before going into a detailed description of the month-to-month
relutionship of supply to price it is interesting and useful to con-
sider the changes which take place in both the actual and the
potentiel supply serics as we pass through & large crop year and to
noi;e1 the corresponding changes in price which take place as a
result.

As the season develops in s large-crop year the market becomes
cognizant of the large crop through the medium of crop reports
issned both by private concerns and by the Government. “ Poten-
tial ” supply becomes laxger. Price should become lower. Some-
what Iater, when the crop begins to pass through the gins in quantity,
the expectation of a large crop is verified, and the actual supply
becomes larger, thus tending to support and augment the influence
of the large potential supply in causing prices to decline.

In such cases it would be logical to expect the price toward the
end of the season to be considerably lower than at the beginning.
But if, as the season approaches its termination, the next crop seems
to be & small one, and is expected to be a small one by the market, the

L
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new potential supply is smaller, and at the same time the actual
supply is being diminished by consumption and exports, both of which
are stimulated by the lower prices. A recovery in prices is then
to be expected.

On the other hand, if the next crop seems to be another large one,
the potentinl supply is of sufficient size and influence to keep the
price nt low levels. This characteristic movement of price resulting
from changes in the supply can be nicely demonstrated by clasmfying
Yeurs of large crops into those fol_loweg by years of large crops an
those followed by years of small crops and noting the movement
in prices that takes place during the two types of years® This
movement is shown in Figure 7.

The changes in prices during each of the selected years which
comprise the averages in Figure 7 (upper section} ave shown in
Figure 8 to illustrate the extent to which the situstion in any one
year of large production may differ from the general statements in
the preceding paragraphs (9&2.

In the more analytical stndy of month-to-month relationships of
supply and other factors to price it was found desirable to use g
“world ” price of cotton, which needs some explanation. The price
of middling spot cotton at New Orleans, average for the month of
closing quotations, is used, adjusted, or corrected for variations in
the levels of prices here and abroad and corrected for variations
in the British exchange rate.

Just as it was necessary to adjust the annusl price of cotton to
3 constznt price level, in order to eliminate the effect of the general
level of prices, it is likewise necessary to make the same adjustment
in the monthly prices; and since roughly about half of our cotton
Is exported it is also necessary to make s similay adjustment to
eliminate the influence of the oreign price level upon the price of
cotton. The rate of exchange is an additional factor which must
be allowed for. Grest Britain is our most important foreign market
for raw cottor, and many of the purchases from other countries are
also made in stexling exchange. When British money becomes more
valuable—when the rate of exchange in terms of collars rises—it
means that the buyer in Great Britain can obtain more cotton for
the same quantity of British money and the foreign demand for
cotton will appear to the American to have increased. The New
Orleans spot price corrected for variations in the general levels of
commodity prices, here and abroad, and for the variations in ster.
ling exchange, may properly be termed an adjusted world relative

rice.
b The relationship of the actual supply and the potential supply
to the price of cotton changes from month to month through the
season. In both cases an increase in supply tends to cause a decrease
In price, or vice versa; but the decrease in ]i‘rice resulting from a
given increase in either the actual or potential supply may be much
greater at one part of the season than at another. The potential

*P. K. Whelpton, in Seagonal Fluetuations in the Price of Cotton (39, claseified yenrp
aceording to whethey the price is high in October or not. and traced a clharacteristic move-
ment in soubsequent pricer, Perhapa this " sepscnal » movettient he found ¢an he ex-
pinined on the basls of the changing supply described above and i the normal relation
between sudply ang prices.
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supply has its greatest influence upon prices during the fall months,
when prospects for the crop become more and more definite
and forecasts of production are being made at frequent intervals,
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‘half of the crop season when the size of the current crop is rather
well known, stocks are decreasing, the size of the next, “ potential,”
crop is uncertain, and the rate l;:l]fccnnsumpi;_icm 1s of more immediate
interest.

In genersl it may be said that the actual supply affects prices
throughout the year, while potentinl supply has a diminishing
thougﬁ little effect on price between January and July, inclusive,
For a graphic representation of these relationships see Figure 14,

INFLUENCE OF DEMAND UPNN PRICES

The basic motives conirolling demand ave simple; their effect on
price is very complex. Obvicusly the demand for raw cotton
depends ultimately upon the quantity that final consumers of eotton
goods will purchase at various prices. Obvious, also, is the fact that
both domestic and foreign consumers of American cotton and cotton

00ds are induced to buy larger quantities when prices are low but
oty smaller quantities when prices ure high, These usnal reactions to
changes in prices do not, however, indicate changes in demand. A
true measure of demand must explain changes in consumption with
no change in price or, conversely, changes in ri»]rice with no change
in consumption. An ineresse in demand may be said to take place
when more cotton is purchased at the same price or when the same
amount is purchased at a higher price.

Changes in demand depend upon the continually changing wants
of consumers and upon changes in their ability to satisty those
wants. In en analysis of cotton priees it is therefore necessary to
make use of data that will represent changes in these two factors—
the wants of consumers and their purchasing power. '

On the assumption that the quantity of goods already possessed
(among other things) determines the wants of consumers for more
goods, an indirect measure of the supplies of cotton possessed by all
classes of consumers was developed 1n this study, since direct meas-
ures were not available. Among the different classes of consumers
are spinners, manufacturers, wholesalers, jobbers, retailers, and the
ultimate consumers of cotton goods. All of these agencies carr
stocks of varying sizes, in anticipation of future needs, and all sucﬁ
stocks have an influence upon the price of raw coiton in the central
market. This indirect measure Gf domestic stocks, and thereby of
demand, is termed the accumulated domestic consumption of cot-
ton. A similar measure of stocks in foreign countries is termed the
accumulated exports of cotton.

Readers who are interested in the details of these accumulated
measures of stocks and the various economic and statistical assump-
tions which they embody are referred to page 32. For an under-
standing of their relationship to price it will be sufficient merely to
state that they were compiled from monthly data on domestic eon-
sumption and exports of raw cotton, and that for any given month
the accumulation represents an average accumulation or sum of the
monthly consumption or export figures—an average annual figure—
for three years ending with the given month in which the most recent
year is considered of greatest importance, the second year of less
importance, and the earliest year of least importance,

PN o)
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These indicators of the amounts of cotton in domestic and foreign
channels of consumption are shown in Figure 8. They illustrate
(1) the great expansion in foreign takings of American cotton before
the YVOl%id War, the contraction during and after the war, and the
more recent increased purchases to make up for the previous curtail-
ment; and (2) the increased consumption in the United States dur-
ing the war and a continuation of the upwazd trend since 1921,

n their relation to price both of these measures of cotton in con-
suming channels show that within certain limits an increase in the
quantity that has already gone into the channels of final con-
sumption tends to lower prices, and vice versa. (See fig. 16.)
In the cuse of domestic consumption an increase beyond 6,000,00C
bales appears to heave no additional effect on price; in the cnse of
exports an accumulation in excess of 7,000,000 bales appears to have
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TForcign countries inerensed their purchases of Americun cottun before the World
War, curtniled purchnses during the war, and ginee then have been replenlshing.
Consumption in the Unlted Stntes lnereased during the war and his maintnlned ap
npwnrd tremd ginee 1021,

no further influence on price, indicating that accumulations beyond
this point are noninfluential to any additional degree.

On the other hand, a decrease 1n accumulated consumption below
4,500,000 bales and in exports below 5,000,000 bales appears to pro-
duce no further increanse in price; this situation runs counter to ex-
pectation. Very restricted use of cotton in past years should mean
that available consumer supplies were exhausted and that further pur-
chases were imperntive. But probably the high prices following
such a situation have served to stimulate more production before
such low accumulations have opportunity to exert an emphasized
eifect. The expected price influence is thus probably reflected in the
supply-price relationships, which reflect current situations with
greater promptitude than do the three-year accumulations,

INFLUENCE OF PURCHABING POWEER OF CONBUMERA

The willingness of consumers to pay for goods which they wani
depends in a large measure upon their purchasing power, which in
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turn depends upon such specific conditions as the state of employment
of consumers and the level of wages earned. Inasmuch as the eco-
nomic well-being of consumers is directly related to business condi-
tions in general, and more particularly to industrial activity, it may,
for the purposes of this study, be represented by a series of data
which are etther a direct or an indirect mensure of business activity.

Investigators of the relationship between changes in the general
price level of commodities and business conditions have found that
chunges in the former reflect to u high degree changes in industrinl
activity, provided fluctuations or rates of change in current months
as well as during a preeeding period of & year or more ure faken into
gccount and changes in recent months be taken as of greater impor-
tance than those of carlier periods. (Fig. 10.) (For further diseus-
sion and method of construction see p. 40.)

This indirect measure of business activity, termed the accumulated
rate of changes in the general commodity price level, possesses a
qualification as an indicator of demand not possessed by divect mess-
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These chunges tend to retfeel, nmong other thlngs, the variations in industrisi

employont and conseguently the purchasing power of the whge-enrning portion
of consgumers,

ures of current business conditions. It may be taken to serve as an
indication of probable as well as current changes in the purchasing
power of consumers, which is undoubtedly considered by those who
carry on transactions in the cotton markets with a view toward later
resale and who thereby bring into the current price of cotton the
effect of expected changes in consumers’ purchasing power.

The degree to which such an index of price changes reflects fluctua-
tions in industrial employmient and consequently the purchasing
power of that portion of consumers represented by factory wage
earners is shown in Figure 10.

As indicated by this accumulated rate of change in the price level,
declining business conditions and therefore lower purchasing power
of consumers, appear to have a greater effect upon the price of coiton
than does increasing business activity. Stated in another way, the
decline in cotton prices which accompanies s given accumulated de-
cline in the general price level is generally about twice as great as
a rise iu the price of cotton which accompanies an aecumulated price
level rise of the same amount. (See fig. 18.)
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The effect of business conditions and the purchasing power of con-
sumers just deseribed deals with the basic demand for cotton goods.
Inasmuch, however, as the market price of cotton is determined
Iargely by purchase with a view to reselling, it is necessary to con-
sider the effect on price exerted by the buyers’ iden of what the
reselling price may be. This conception may relate to prospective
grenernd business conditions or to prospective conditions in the textile
industry, since these affect the buying power of final consumers and
the demund by manufacturvers of cotton goods.

A common basis for such conceptions of future developments is
the trend of stock prices, which in the past have often forecasted
changes in industrial activity, employment, and wage payments, fac-
tors Learing directly on the purchasing power of consumers as well
as on the probuble demmnd for cotton for industrial consumption.
FPrior to 1918 prospective business conditions, as represented by the
Dow-Jones average of 20 industrial stocks, appedar to have had no
recognizable effect on cotton prices. During the years 1913-1918
stock prices talling below 80 tended to be accompanied by low cotton
prices, and during the postwar period a similar depressing effect on
cotton prices appeared when stock prices were below 100. From
this it may be concluded that in the more recent years business con-
ditions us reflected in low stock prices tended to depress the price of
cotton, whereas business uctivity as shown by high stock prices failed
materinlly to increase it. (See fig. 17.)

In addition to the effect on price of the specific demand factors
alrendy presented there are other changes in cotton prices that are
due 1o the gradual and constant increase in demand induced by the
growth of population or by the development of new uses for cotton.

Prior to the war there appears to have been u constant increase in
the demand for cotton such that the same quantity which sold for a
world relative price of 0.9¢ in 1906 would have seld for about 1.2¢
in 1913, provided other price-influencing factors, such as business
conditions and price levels. were also the same in the two years
(Sce figr. 19.)  Except for a falking off in that demand during the
period of the World War, it has since then continued to increase
relative to the cost of production. so that at the present time a supply
whicl in 1906 sold for 0.9¢ would sell for approximately 1.5¢, an
increase. of about 70 per cent, due largely to the mere growth of
population.

RELATIVE IMPORTANCE OF SUPPLY AND DEMAND FACTORS IN COTTON PRICE
FLUCTUATIONS

The two factors of supply (actual and potential) and the four
factors vepresenting demand (domestic consumption, exports, indus-
trinl stock prices, commodity prices and changes in the annual and
senscnnl demand for cotton) when taken together over a period of
90 years, explain practically all of the monthly fluctuations in the
price of cotton. This is illustrated in Figure 13, where the dotted
line represents the price of cotton as estimated from the several
factors shown in Figures 6-12, taken together, and the solid line
shows the actual monthly everage price. Except for two or tbree
brief periods during the 20-year interval from 1905 to 1925, there is
2 remarkable closeness between the estimated and actual prices.

V1481°—28—32
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Inasmuch us the estimated prices are devived entirely from the usual
relationships between the several factors and price, it may be said
that they account for most of the changes that have taler place ir
cofton prices sinee 1905. Measured mathematically, these factors
explain about 90 per cent of the fluctuations illustrated in Figure 11.

The supply factors are usually responsible for about 39 per cent
of this amount; the fuctor representing the long-time growth in
demand is vesponsible for 26 per cent, while the more varizble demand
factors are responsible for 25 per cent. With changes in supply from,
yeur to year and month to month, thus shown to be the most impor-
tant influence in cobton prices, it is obvious that less violent price
fluctuations would result were the changes in production less violent.
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STATISTICAL ANALYSIS OFPIE‘%%ORS INFLUENCING COTTON

From an economic and statistical research point of view, the pur-
pose of the study presented in the following pages is threefold:
1) To determine the factors which influence the price of cotton,
52; to reduce these factors to numerical measurement in so far as
possible, and {3) to find and define the statistical relationship, if
any, existing among these factors and the price. The study is not
primarily an attempt to develop methods of forecasting, but rather
an attempt fo define quantitatively those relations of various frctors
to price, the qualitative nature of which is in many respects generally
understood. For example, it is well known that s decresse in supply
will bring about an increase in price. But an accurate statement of
the percentage change in price sccompanying any given percentage
change in supply can not Ee mede without defining the quantiiative
relationship between the two. This type of analysis is also a logical
prerequisite to quantitative forecasting of price, for of what benefit
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in forecasting price is it to know what the supply will be unless the
price effect of that supply is also known?

Although this study 1s intended to analyze concurrent relationships
rather than to produce forecasting methods, nevertheless in the
process of comstructing measurements of potential supply certain
methods of forecasting acreage were developed. The use of forecasts
of acreage in the measurement of potential supply did not prove to be .
sucecessful, but the acreage forecasting methods in themselves are of
sufficient interest and significance to justify their presentation as a
ianit in this study.

The analysis of the relationship of price to various factors as
here described divides logically into two sections. The first section
deuls with price-supply relationships from year to year in an attempt
to explain the annual variations in price. It s concerned with
fower variubles and is much simpler than the more ambitious
analysis deseribed in the second section which attempts to explain
the month-to-month variations in price on the basis of systematic
relationship to severnal sets of factors for a period of 2C years. For
convenience in referring to them, these two sections may be termed
the “ preliminary analysis” and the “ detailed analysis.” The pre-
liminary analysis consists of two unit studivs, the results of one of
which have been presented in the preceding pages of this bulletin.
The methods employed in hoth cases were those of linear multiple
correlation (I6}* applied to the logarithms of the variables. In the
detailed analysis curvilinaar multiple correlation methods were
applied to the original variuoles.

Pionesr worle somewhat similar in nature to that described in this
bulletin has been done by Moore (8}, who found that by correlating
the price of cotton with the production and the price level a relation-
ship evidenced by a multiple correlation coefficient of 0.859 existed.
Since this work was done, however, statistical methods have been
developed which permit of a more comprehensive analysis of the
price-factor ralationships involved.

METHODS OF FORECASTING ACREAGE

In an enrlier publication (Z7) the author has presented in consider-
able detail the theory underlying the use of prices in forecasting the
ncreage of cotton and set forth a statistical method for performing
this forecasting. In subsequent publications (0, 75) further dis-
cussions and more refined statistical technic were presented. The
present_description is essentially that given in a peper® presented
at the December, 1926, annual meeting of the American Statistical
Association.

If prices of cotton relative to other farm produets are kigh in the
late fall and earl spring when the cotton producers are marketing
their crop and maoking plans for the new season it is logical to
believe that, in the tirst place, the higher prices will have meant a
more profitable season to cotton producers than to producers of other

4Ty the detailed nnalysis curvilloear mathods of multiple correlation were employed an
eriginally developed by Ezekiel {3). A complete descripton of the correiation technle may
be found In Swelth’a Correlation Theory nnd Method Appied to Agrienitural Researeh (2§,
MITH, B. B. FORECABTING THE VOLUME AND VALUE OF TEB COTTON <mor. Journal
Americnn  Statistleal Associntion, December, 1827,
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products and, in the second place, that the higher prices will lead
producers to believe that cotfon will be 1 profitable crop to raise in
the coming scason—for such is the nature of the farmer. Both of
these sibuations are conducive to expansion of screage in the coming
year. Producers who have been successful in the given year are
pleased with their success and wish to increass that success in the
coming year, hence they expand their acreage. Producers of other
crops shift over te cotfon In the hope of bettering their condition
during the coming year.

From these considerations it is apparent that the price of cotton
relative to the price of other farm products is likely to be & prime
factor in influencing acrenge changes. Accordingly, the first factor
to be included in an analysis of acreage changes is such a relative
price. A price which was found to give good results in past years
was the average December quotation in New Tork for March fufures,

To mule this price series a relutive price series, each average price
was divided by the Burean of Leabor Statistics Wholesale Price
Index of Furm Products for the corresponding month and year.
The two series needed for this are shown in Table 2 in columns 2
and 3. The quotient of the price divided by the index is shown in
column 4. This quotient is to be related to the acreage increase or
decrense which takes place in the ensuing season. The acreage in-
creases or decreases which actually took place and to which this
series of quotients is to be related are shown in column 6. The in-
crease or decrease is expressed as a percentage of the preceding year’s
acreage harvested,

Theoretically it would be more appropriate to relate the relative
Frica to the acreage plunted rather than to the acreage harvested,
ut the ¢ acreage-pTanted ” figures are not as accurate as the “ acreage
harvested,” nor are the devintions in the percentage of abandomment
during the season large when compared with the deviations which
take place in the percentage change in acreage harvested over a
period of years. And, finally, it is the acreage harvested which is
siﬁiﬁca-nt from the point of view of anticipating production.

examining this series of percentage changes in acreage harvested

it is interesting that for the period included, 1902 to 1928, according
te Government estimates, there has never been an acreage decrease
of as much as 15 Clper cent. The year in which this figure was most

nearly approsched weas 1915, when there was an acreage decrease of
14.7 per cent from the 1914 acreage.
Not only is the price in the December immediately preceding the
ear of harvest likely fo be significant in determining acreage changes
gut the price in the December two years preceding the year of harvest
may also have some bearing on the acreage. For if there are two or
more years of profitable growing a cumulative effect can easily be
conceived of. Some producers who held baclk the first year that price
was high, perhaps because of other rotation plans or of commitments
in the form of equipment, seed, etc., may carry over the intervening
year some intenfion to expand in cotton production. It is therefore
desirable to repeat the relative priece of cotton as a factor in influenc-
ing the acreage change taking place in the given year, but in the
repetition the item in the series preceding the item for the given year
is employed.
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Yet another factor which is desirable to employ in analyzing the
change in acreage that takes place in any given year is the change
that took piace in the preceding year. For, other things being equal,
a renction from the change taking place in the preceding year is to
be expected, chiefly becanse agricultural production is practically
never in precise adjustment to demand, and a change in one direction
in a given yenr is more likely than not to require a change in the
other in the onsuing year, simply because an overadjustment has
taken place. This tendency to swing from one type of change to
another—n pendulum movement—is apparent from an exnmination
of the series showing acreage chunges. Years of increase are followed
more often than not by years of decrease, and vice versa.

Finully, owing to cheanging costs of production and changing
values of farm products with reference to other products and other
influences, it is eusily probable thut the price necessary to stimulate
un acreage increase may have been gradunlly rising or talling through
the period included in the study. Hence it is desirable to include, as
a final Tactor in the analysis of influences affecting acreage changes,
a series which represents a uniform time interval. Such a series is
conveniently constructed by numbering consecutively the years in-
cluded in the study, or by taking the last two cligits of the calendar
years desiynating the year of harvest.

"The factors employed to explain the percentage increase or decrease
in the cotton acreage of the United States harvested in a given year
compared with the preceding may be sumwmarized as follows:

(1) The New York unverage price of cotton for delivery in Mareh us gquoted
duritg December of the calendar year preceding the year of harvest divided by
the Burenu of Labor Statistics Index of Farm Product Prices at Wholesale for
the sume December.

{2} The same ns {1), except that it is taken for one year enrlier.

(3} The percentnge change that took place in acreare during the yenr pre-
ceding the given year of harvest

(4) Tremd—tuken ag the last two digits of the year of harvest.

Once these series were set up, as shown in Table 2, the statistical
process of analysis in this study consisted of determining the net
curvilinear regression of the acreage change for the given year on the
four independent factors listed above. Curvilinear multiple correla-
tion methods cited previously were used. It may be pointed out that
since values of the dependent and -of relative price for observations
preceding the given one were employed as independent factors all
{he advantages of a first-difference method of correlation have been
secured without introducing the limiting assumptions of first differ-
ences (7%). Furthermore, by introducing a trend factor 2s an
independent factor, any possible advantages of using deviations from
trend as the original series have been secured, in so far as this has a
bearing npon the forecasting (I2).

The net regression curves, showing the relation of each of the listed
factors to cotton acreage change, are shown in Figure 12.

The first set of curves showing the relation of the relative price, one
year before and two years beYore, to acreage harvested are about
as wonld be expected. The curve representing the relation of the
relative price one year before to acreage harvested is much steeper
than the other, indienting that & given change in it will produce
more effect upon acreage. As a matter of fact, the curve represent-
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ing relative price two years before is horizontal throughout about
half of its length, indicating that within this range it has no in-
fluence upor acreage. The curve representing the relative price
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ong year before becomes lhorizontal above a relative price of 13.5
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be expected, for there are physical limitations upon the amount of
acreage expansion that can take place, no matter what the price.

The curve in the second section of the chart shows the relation be-
tween acreage change in the preceding year and acreage change in
the given year. It has a slope, as would be expected-—the greater the
increase in the past year the greater the reaction or decrease in the
given yeur.

The last of these curves shows the relation of the trend factor to
acreage changes. From 1903 to 1912 this curve indicates an in-
eressing increase in acreage to be normal, or, putting it in another
way, should prices have remained constunt during this period there
would huve been sz normul inecrease in acreage of about 2 per cent
ir. 1903, which gradually increased to s normal increase of about b
per cent in 1912, This is probably a reflection of falling costs of
production or an indication that costs of production were falling
more rapidly than demand was inereasing. From 1918 {o 1921
there was 2 change in the normal annual change in acreage from an
incrense of about 5 per cent in 1912 to a decrease of about ¢ per cent
in 1921, or, putting 1t in another way, an increasing relative price was
required to maintain o constunt acreage.

This period was characterized by the rapid spread of the boll
weevil throughout most of the Cotton Belt, which not only increased
the unit cost ot production but probably had an important psycho-
logieal effect upon producers and contributed to tlie necessity of
higher prices to maintain or stimulate acreage. It was also the
peried of the World War, when price relationships were generally
upset. This situation terminated 1n 1921, perhaps because producers
had become better acquainted with methods ¢f handling the boll
weevil, as is suggested by the fact that the pre-war trend in this
curve was resumed., -

T'o employ these relationship curves for the purpose of forecasting
it is necessary only to obtain the values of the independents listed
previously for the given year, read from the curves their effects upon
acreage, and add together the resulting readings. The sum will
represent the estimated or forecasted acreage change.

For illustration, suppose that in January, 1925, il was desired to
forecast the percentage change that would take place in the 1925
cotton acreage compared with 1924, As shown in Table 2, column 3,
the average March futures price in New York during the December
just past was 28.81 cents. The Bureau of Labor Statistics {37) Index
of Farm Product Prices at Wholesale was 157, as shown in column 2.
Dividing the one by the other, a relative price of 15.2, as shown in
column 4, was secured. Performing the same operations for the pre-
vious year gave a relative price of 24.1. From the curve showing the
relation of relative price one year preceding to acreage, it was found
that a relative price of 15.2 would have an effect of plus 5 per cent on
acreage, as listed in column 8. From the curve showing the relation
of relative price two years preceding to acreage it was found that a
relative price of 24.1 would have an effect of plus 7 per cent upon
acreage, The }{ercentage change that took place in acreage in 1924,
as shown in column 6, was plus 11.6. From the curve showing the
relation of changes in the preceding year to changes in the given year
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it was found that a change of plus 11.6 in the preceding year would
have an effect upon the given year of minus 1 per cent, as listed in
column 10. Finally, referring to the curve showing the net trend
effects on acreage, it was found that in 1925 there would be an effect
of plus 1 per cent. Adding together these effects, as listed for 1925
in columns 7 to 10, o sum of e?fects, plus 12, listed in column 11, is
secured. This sum represents the estimated (or “regression esti-
mate ” of} acreage change. If similar estimates are made for all
years throughout the period and these estimated changes, colamn 11,
compared with the changes that actually took place, & very close
agreement is observed. These two series, the actual and the esti-
mated, percentage changes that took place are graphed together in
Figure 6. The agreement between the two is striking. The correla-
tion (multiple correlution index) between them is 0.95; angd if
191G—a bad year—is omitted, the correlation is 0.98.

It is an interesting process to deduce from the relationship curves
the price of cotton at which acresge would be stabilized. Thus, for
1926 the trend influence would indicate a normal plus 2 per cent
increase; for a stabilized condition the effect of the preceding year’s
change (a zero change) would be plus 4 per cent. Thus, there is a
combined plus 6 per cent increase to be offset by the price factor.
From the price curve it is observed that a price of 11.2 would produce
the requisite minus § per cent influence, resnlting in a net effect of all
the factors combined of zero change. To convert this relative price of
11.2 to a cents-per-pound price it is necessury to multiply by the
index of farm products prices. This index is approximately 140.
Multiplying 11.2 by 140 gives about 15.5 cents. Thus, we may con-
clude thut » price somewhere between 15 and 16 cents would have
served to keep the acreage stubilized under conditions existing in
1926. Stating it another way, a price between 15 and 16 cents in.
New Yorl is one which made cotton production neither greatly more
nor greatly less profitable than other agricultural enterprises in the
South. It represents about the marginal cost of production plus a
normal agricultural return.

PRELIMINARY ANALYSIS
RELATION BETWEEN ANNUAL S8UTPLY, PRICH L¥VEL, AND PRICH
.

In the first part of this bulletin the curves resulting from the
analysis of the relation between price level, annual sapply, and the
price of cotton were discussed. The discussion here wiil therefore be
largely confined to a description of the series used and methods
employed.*

The available supply during a season may be considered as the
sum of the carry-over at the beginning of the season and the crop
harvested in the season, both with reference to the United States.
Xt was desired to ascertain it there were any systematic relationship
between this factor—supply for the crop year—and the price. But
there are many factors, presumably, which influence price. In select-
Ing z price to compare with supply, therefore, it is desirable to choose

“This atady was first presented ln a somewhat summnrized form by the wrlter in “ The
Adfustment of Agrieultural Productlon to Demund ¢ {15).
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a price existing at a time during the year when the supply for the

ear wotuld be the most important factor in making the price. Dur-
ing the early part of the crop season the price is a reflection, not of
what the crop actually furns out to be but of what the market thinks
the crop wi].ll turn out to be. The two things are often different, as
will be discussed in the detailed analysis.

To choose a price during the early part of the season for the
present purpose is to compare incomparable things—a supply, as
history has proved it to be. with a price determined by what the
market at that time thought supply was going to be. On the other
hand, to ehoose a price’late in the season is to choose a price which is
beginning to be influenced by conjectures ss to the size of the next
crop. A price somewhere near the middle of the crop season, when
market concepts as to the size of the crop coincide with what the size
of the crop actunlly is, should be used. This must be a price that
exists some {ime after the crop report early in December. Because
of these considerations, the average New Orleans price of middling
spot cotton during December was tuken as the price of cotton to
which the supply, as measured by the size of the crop, plus the census
esgin'uzlte of the carry-over at the beginning of the season, would he
refated.

But even with this selection of price no systematic relationship
was discoverd between price and supply because the price was affected
by the movement of the general commodity price level to s much
greater extent than it was affected by the changes in the supply. It
was necessary to introduce an additional factor—the average Bureau
of Labor Statistics Index of All Commodity Prices st Wholesale
during the corresponding December. The supply, taken as carry-
over and crop, the price of cotton, and the Bureau of Labor Statistics
Index were the cn.lly series of data employed in this analysis. These
data are shown in Table 3.

Since it was felt that whatever relationships might be found to
exist would lie between proportional changes in the three items
rather than between absolute changes, the three series were converted
to Jogarithms before correlating. Thus a constant increment added
to any of the three was equivalent to a constant proportional inerease.
The three series of logariihms were eorrelated by usual multiple cor-
relation technie in which the price, P, was the dependent, and the
supply, S. and the price index, I, were the independents. The re-
gression equation was found to be

Log P equals 1.548 Log 1-1.705 Log S-0.051,

where S is expresscd in millions of bales, the price in cents per pound,
and the index, as usually written, as a per cent of 1913.

The coeflicient of the logarithm of 8 may be interpreted to mean
that the rate of change in price due to change in 8 is 1.7 times the
rate of change in S. This means that larger supplies mean dimin-
ished values, for the value is equsal to the product of S and P, and
if P declines at o greater rate than 8 increases the product must of
necessity decrease. The accuracy of the regression equation may be
measured by the coefficient of multiple correlation, which in this case
is 0.953,
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The relationship bstween supply and price at any given price level
may be shown graphically by substituting in the regression equation
the given price-level value, letting it remain constant, while the
equation is evaluated for a series of values of 8, These values of S
and the corresponding evaluations of the equations are a series of
peirs of items which, when plotted on coordinate paper, give a curve
showing the price-supply relation for the given price level in terms
of logarithms. TIf antilogs are determined and plotted instead of
the logarithms the straight line which resulted in the case of log-
arithms takes the familiar curvature of a price-supply curve. It was
by this means that the price-supply curve adjusted for a price level
of 150, discussed elsewhere in this bulletin was secured. (See fig. 4.)

To determine what size of crop will bring the maximum return to
producers, the procedure might be to plot on coordinate paper the
value of supply for given sizes of supply, as illustrated in the pre-
vions discassion of this point. Below this value-supply curve could -
be plotted a curve which represents the value of the carry-over for
the specified size of supply. The difference between these two curves,
of course, would represent the value of the supply less the value of
the carry-over, or the value of the crop portion of the supply. The
point where the difference betwecn these two curves is oreatest—
where the value of the crop portion of the supply is greatest—indi-
cates the size of supply which will bring the largest total value.
With this desired size of supply known, it is necessary ocly to sub-
tract from it the carry-over to ascertain the size of crop which will
bring the producer the greatest value for that season. In general,
the rule is that the larger the crop the less the value. Buf if the
carry-over is a large 1)1‘0}])0:-&1011 of the supply, larger crops, up to
certain points, may mean larger values for the crop, since increasing
the size of the crop does not increase the size of the supply at as rapid
a rate.

The net regression of price on price level, 1.548, in the regression
equation deserves comment. A more usual method of taking into
account the influence of the price level on a given price is to divide
the price by the price level. This would be the equivalent of substi-
tuting a regression coefficient of 1.000 in the equation. This, however,
results in but low correlations. The regression of 1.548 means that
the rate of change in the cotton price is 1.548 times the rate of change
in the price level. Or, in other words, before the index of price
level is a satisfactory deflator for the present purposes it must be
raised to the 1.548 power. As a matter of fact, if the cotton price is
divided by the index raised to the 1.548 power and is correlated with
the supply raised to the 1.705 power, a correlation of —0.791 is
secured which is considerably greater than can be secured by using
the original index as a deflator. If from the Jogarithm of P is sub-
tracted 1.548 times the logarithm of I, and if the remainders are cor-
related with the logarithms of 8, a correlation of —0.84 results,
which is the same as that secured by correlating the logarithm of
(P/I+*%) with log 8, indicating that even affer price has been
deflated by the “stepped-up ™ index better results are secured by
using logarithms which permit relations between proportionsl
changes to be determined.
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RELATION BETWERN PRICE IN DECEMBER AND JANUARY TO INDICATED SUFPLY ON
DECEMREER 31, INDEX OF GRADE OF OROP, PRICH LEVEL, AND TREND

For much the same reasons cited in the preceding paragraphs the
supply-price analysis described in the following parsgraphs was
based on prices and supplies in December and January, The supply
taken in this study, however, was defined as the crop plus the carry-
over lesz the consumption and exports for the season up to January 1.
To this figure, moreover, a slight correction was mu(ie 2% 4 propor-
tional distribution of & discrepancy between the sum of carry-over at
the beginning of the season and crop on the one hand and the sum
of consumption, exports, and carry-over &t the end of the season
on the other, as reported by the Bureau of the Census.

The index of commodity prices was included as before.

To take account of possible trend influences a series designating
the passage of time was also included.

Finally an index of the grade of the crop was included, since the
price quotation nsed—the average middling spot price during Decem-
ber and January in New Orleans—is for a specific grade.

If the grade of the crop is extraordinarily low there may be less
of middling cotton than the size of the crop would indicate. Hence
_middling cotton would sell at an increased premium over lower
grades. This condition would tend to vitinte any relationship estab-
lished between supply and price, when the supply is taken as the
size of the crop, which includes all grades, rather than the supply of
middling alone. Since it is impossible to ascertain accurately the
quantity of middling cotton, it is necessary to devise some other
way of taking this factor into account.

If the grade of crop is lower than usual it reduces the supply of
high gra&es, at the same time increasing the supply of low grades,
thus tending to widen the price differences between them. On the
other hand, 1f the grade of the crop is higher than usual, it increases
the supply of high grades, at the same time decreasing the supply
of low grades, thus tending to bring zll the prices together. The
spread of these price differences may thus be used as indicative of
grade of the crop, and an index may be constructed from them by
averaging &?rithmeticall disregarding whether “on” or “off ) the
differences between the basis grade, middling, and certain specified

rades.

¢ By enactment of Federal legislation on the subject, whick became
effective in 1915, the Department of Agriculture was directed to ascer-
tain the true commercial price differences for standard grades in
various markets. Prior to that time the differences quoted in the
markets were determined for periods in sdvance and were unchange-
able in that period according to exchange rules. Hence there is not
the same assurance that these differences coincided with true com-
mercial differences prior to 1915 as subsequent to that time. For this
reason the index of grade price differences has been computed only for
months since 1915. . o

The index is shown in Table 4. The data from which this index
was constructed are the points on or off from middling cotton of
prices in New Orleans for selected grades faken on the 15th of the
month or first business day thereafter. The selected grades were
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middling fair, good middling, low middling, and yellow tinged strict
middling. The index for any given month was constructed by add-
ing the points on or off together. A point is 0.01 cent per pound
-of cotton.

In analyzing the relationship of cotton price to supply and demund
factors this index of grade just described may be treated as an in-
dependent factor, although it is properly an index of corrections that
should be made to supply. But since there is no way of ascertain-
ing the statistical relntion of this index to supply, as supply aflects
price, we can but bridge the dual relation by directly relating the
grade index to price. In analyses it was found, however, that prac-
tieally no relation could be traced between the grade differences index
and price. The reason for this failure may perhaps be inherent in
the merchundising methods involved. Thus, no publicity is given to
the bookings of spot cotton for forward delivery made by merchants.
It is, therefore, eusily possible that specific grades may be oversold or
undersold without the knowledge of the trade. But when it comes
time to fulfill the forward commitments the prices of oversold grades
are forced upward by the merchants in attempting to secure the
desired cotton, wherens undersold grade prices are lowered. The
grade index, therefore, is not strictly a measure of the average grade
of the crop, but is a measure of the degree to which merchants, taken
as » whole, failed to estimate the quantities in different grades.

The data used in this analysis are shown in Table 5.

As in the preceding analysis, the logarithms of the varizbles, with
the exception of time, T, were used. The regression equation was
found to be

Log P equal —0.9561 plus 0.00825T —1.0626 Log S—0.0861 Log G
plus 1.4730 Log I,

where P is the price in cents per pound, T the trend measurement,
S the supply as measured in millions of bales, G the grade index,
and I the index of price level. The coeflicient of multiple correlation
proved to be 0.963, or not greatly different from that secured in the
preceding analysis. The trend and grade factors are not of much
significance, the sign of the regression of P on G being opposite to
that which would be expected. The coefficient of I is 1.4730, which
compares with the coefficient of 1.548, secured in the previous anal-
ysis. The significant difference between the two regression equations
is in the regression of P on S; in this case it is —1.0626, whereas
in the former case it was —1.705. The reason for this is that the
supply on December 31 is the difference between two fairly large
items—crop and carry-over on the one hand and consumption and
exports on the other—ivhereas the supply for the season employed
in the previous analysis is & larger item. A given change in the
supﬁﬂy for the season produces s much greater proportional change
in the supply as of December 81 than takes place in che supply for
the season. And, since logarithms are used in the correlation, the
supply as of December 31 will show greater variation: than will the
supply for the season as a whole. It is, therefore, not necessary to
multiply the variation in it by so large & regression coeflicient in
order to account effectively for the variations in the price.

... .. b . 2
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The closeness with which price may be estimated from the regres-
sion equation is illustrated 1n Figure 13, where the regression esti-
mates of price are shown compared with the actual price, both items
being reconverted from logarithms to prices in cents per pound.
Tlhe regression estimates were seenred by evaluating the regression
equation for values of the independents associated with the price for
the given year and ascertaining the antilogarithm of this evaluation,

DETAILED ANALYSIS

In making a detailed analysis of the influence of factors affecting
the variations in cotton prices from month to month and from year
to year a considerably closer inspection of factors and their measure-
ment is desirable than was faken in the studies described in the
preliminary analysis.

New Orleans, 1906- 1926
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FiG. 13.—PRiCE oF COTTON AT NEwW ORLEANS COMPARED WITH PRICE ESTI-
MATED FROM SUPPLY AND PRICE LEVEL

The eatlmaled price for each yenr is that obtained from the regresslon equation
glven on page 2. Supply is eatlmated na of Deccinber 31; price level aod actual
pricvs nt Xew Orieans ace averages of December and Janunry.  {8ee Table 6.)

To proceed by the usual economic classification, the factors which
influence the price of cotton may be divided into those which influence
the supply of cotton and those which influence the demand for cotton.
Of the two, the first group is much the more easily measuvred, since
the growing of cotton is localized and is for the most part the major
concern of those who produce it; whereas the consumption of cotton
is world-wide und of but minor concern to those who consume it.
The analysis of the former, therefore, is limited to 2 study of influ-
ences affecting specific geographical areas and definite groups of
people who are characterized somewhat by a uniformity of reaction.
The analysis of factors influencing demand, on the other hand, must

-evidently contemplate the entire consuming world and people of
diverse reactions.

But since the factors influencing demand are thus so numerous
and widely dispersed, and the psychological reactions thereto so
diversified, it is probable that, in the aggregate, many counteracting
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and compensating influences are brought together, thus tending to
minimize the net influence of the aggregate. This cumulation snd
evaluation of all influences affecting prices, whether they be supply
or demand influences, are encompassed through the agency ofp the

large futures markets. One might thus expect the supply changes
and price effects thereof to be of greater proportions than the de-
mand changes. The factors influencing supply may first be taken
up, therefore, and later those influencing demand.

SUPFLY FAQDTORS AND THEIE MEABUREMENT

The supply of cotton in relation to its significance as s price-
determining force is fo be considered, and since no price effects
whatever may be achieved except through the minds of those who
buy and seli the cotton, the meaning given to * supply * sheuld coin-
cide ns closely us possible with what is conceived to be its :neaning
to those whose bargaining operations determine the price. The fu-
tures markets are the scene of this bargaining. The prices estab-
lished therein ure so dominant in all other transactions involving
cotton-price settlements that it has become common usage to quote
prices in these other transuctions us so many points “on ” or “off ? g
specified futures price. This being the case, it is desirable to meas-
ure the supply of cotton from the point of view of the futures
markets.

Two types of traders operate in the futures market. One, the
hedging element, uses this market to avoid the necessity of antici-
pating price changes; the other, the speculative element, uses the
market to profit from the anticipation of price changes. The ac-
tivities of both types of traders are expressed alike in purchases and
sules, and each of these purchases aund sales exerts its weight on the
price level.

Orne important difference, however, should be noted. In hedge
trading the individual buys and sells as his commitments in the sale
or purchase ol spot cotton dictate and with rether incidental regard
to probuble price changes in speculative trading, on the other hand,
the mdividual buys and sells with the sole object of forecasting
price changes and profiting thereby. He endeavors to evaluate every
significant price factor, and his action, whether expressed by bt'ﬁung
selling, or withhokling, is consciously predicated on the result o
this reasoning. The proportion of total transactions made between
or participated in by speculators is not known. It is fairly certain
that in hedge trading at any given time there is either an excess of
selling over buying or an excess of buying over selling. This excess
is absorbed by the members of the speculative group. It may be
reasoned that the price 2t which speculators are willing to balance
the surplus of hedge trading will be the prevailing price of future
contracts, It is, therefore, this speculative element rather than the
hedging group which has the major influence upon prices and which
will accordingly be referred to in the following discussion.

In the futures market a contract is consummated when one party
agrees to deliver fo ancther o certain quantity of cotton, of not less
than » specific merchantable grade and staple length, for & specific
price. The minimum staple length and grade are fixed by law, which
also provides for certain allowances in price, based on current com-
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mercial differences, should better than the minimum grade or length
be delivered. The quantity involved in a futures contract in the
American cotton futures exchanges is 50,000 pounds, in about 100
square bales, with a tolerance of 500 pounds. The quantity, grade,
and length are thus removed from the sphere of bargaining, the
issues remaining to be settled being price and the future month in
which delivery 1s to take place.

Since the delivery is to take place sometime in the future, the
supply of cotten does not mean to the traders only the actual quan-
tity of cotion in existence at the time the contract is made, but also
the quantity of cotton which can be made uvailable in the future prior
to (he maturity of the contraet. And since cotton in any part of
the country can usually, though not always, be made available for
delivery if needed, the effective supply is not limited to stocks in
the immediate vieinify. Prices in different localities will reflect the
varying costs of transportation from the surplus-producing areas.
Aside from this, the idea of supply may be taken to embrace the
country’s, and for that matter the world’s, stocks of cotton existent
at the fime or to be available within the lapse of a certain period.

For the immediate purpose, however, the idea of supply may be
vonfined to American cotton, because there are no other extensive
regions where quantities of cotton strictly competitive with the
American product are grown. Indian cotton, for example, competes
but little with American cotton, which is of longer staple length,
except when the price differential between the two becomes excessive,
for the shift from one quslity of yarn to another by mills is likely to
be a costly affair. Nor ave the fabrics from the two cottons competi-
tive except when unusual price margins between them obrain, Egyp-
tinn cotton competes only with long-staple American cotton. Fur-
thermore, the American exchanges deal only in American cotfon. In
these circumstances it appears permissible to confine the present
measurement of the supply of cotton to the supply of American cot-
ton. The supply of cther kinds of cotton will then be separately
treated, if necessary.

It is also convenient to consider the supply of cotton as it affects
prices in this conntry as consisting of stocks of American cotton in
this couniry only. This convenience arises from the difficulty of
measuring the extent of foreign stocks for analytical purposes, par-
ticularly during the period of the World War.

Thus far the supply of cotton with reference to its geographical
limitations has been defined. In the preceding discussion it was fur-
ther mentioned that the iden of supply was not confined to a specific
point of time, but comprised estimates of cotton to be availuble in the
future. The idea of supply at this juncture, therefore, assumes 2
dnal nspect—actual and potential. The actual supply may be defined
as that available at the time; the potential as that which it is believed
will be available in the future. The futures trading permits trans-
actions which mature one yenr in sdvance; the maximum period of
time in advance during which potential supply mey be significant is
thus, for practical purposes. automatically cFeﬁned; but it isreasonable
to suppose the actual supply at the time, rather than the potential, to
ba the more significant in determining the price ot contracts mutur-
ing at an early date. As a matter of fact, as will be shown later, in
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selecting a price, these futures prices and spot prices all hang together
to o high depree, indicating that whatever influences affect one of the
prices are transmitted to the others, thus tending to average the
effects of all influences. The mechanism of this transmission is in-
herent in the futures exchanges and will be discussed later,

Turning now from the psychological aspects of the supply of cotton
and their significance in the analysis of tfle price-supply relation, the
various statisticat data upon which market conceptions of actual, as
distinguished from potentinl, supply are formulated may be examined,
Among these numerous data ave the “ carry-over.” the “mill tak-
ings,” “exports,” “imports,” ¥ port stocks,” “interior stocks,” “ over-
land” “ ginnings,” ¥ movement,” “into sight,” “ visible supply,” “in-
visible supply,” © consumption,” and myriads of other figures. From
these varions data must be secured a measure of the supply of cotton
which will coinecide with that net market conception of the supply
which is effective in determining price.

The accuracy of this conception, as revealed by subsequent events,
is not a major concern; that is another prob{;m. The accuracy
sought is in measuring the market belief of the fact, vight or wrong,
and the eflect of this belief upon price. At any point in time, of
course, individuals in the speculative group in the futures market are
striving to anticipate the facts as they will be later unfolded, since
the accuracy of their judgment in this matter is one mensure of their
success. Thus, if 2 moderate accuracy in their judgment is assumed,
the use of the facts, as later revealed, is sanctioned to a degree. But
the true components of their judgment are the facts as known at
the time. TFor this reason, therefore, it is advisable to use original
rather than revised figures, unless the revisions be but slight, which
practice has accordingly been followed.

Resuming the examination of basic factors in market conception
of actual or present supply, the various da’a may be categoried as
(1) those which represent additions to supply, (2) those which
represent withdrawals from supply, and (3) those which profess to
represent supply at any instant, such as the “carry-over.” Addi-
tions to supply are crops and imports. As the crop is added to the
supply it i1s manifestec in and measured by the extent of the gin-
nings. “Movement into sight® supplements this measurement.
Imports are measured by official statistics of the United States
Department of Commerce, but represent in this country an item
of little importance. Withdrawals from supply are measured by
mill consumption and export data, both of which are compiled by the
Department of Commerce. Mill takings reported by the exchanges
are presumed fo foreshadow consumption. Commercinl agencies
attempt to precdetermine the magnitude of exports by tabulating
cotton cargoes of ships clearing for foreign ports on a weekly basis.
Other withdrawals are losses by fire. The visible, invisible, and
carry-over cata provide estimates of supply after taking into due
account additions and withdrawals intervening from the preceding
data of computation. Datn relating to pori stocks, to stocks in the
interior, and to stocks in transit are used in these compilations.

The value of many of these series lies not in their ultimateness
but in their timeliness. The ultimate figures are those which
emanate from the official departments of the Government, since
these departments have power and authority in excess of any com-
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mercial ngency. The “ timely ” series are used to measure what has
taken place since the issuance of the most recent official figure and
are vectified upon the dissemination of the next official report.
Thus, in mensuring actual supply for use in an analysis of price,
there nre the altdrnate possibilities of (1) securing supply figures
on the basis of the official fizures supplemented by the commercial
figures to compare with the curvent price, or (2) using official
figures and lagging them when comparing with price series. The
period of Ing may be ascertained by experiment.

Of these two the latter is somewhat the simpler process. The
resultant decision to use the Inbter method, however, need not exciude
the former entirely, for vesidual variations in price after the elimi-
nation of variation attributable to supply, as shown by the official
figures, may be compared to differences between the official and
commercinl estimates of supply.

In accordance with the cecision, the carry-over figure of the
Bureau of the Census at the beginning of the season may be taken
as inclicative of the supply at that time. The supply at any subse-
quent time in the season muy then be determined by adding imports
and ginnings for the season to the specified duate to the carry-over
figure and subtracting therefrom mill consumption plus exports. A
further subtraction 1s needed to account for fire and other losses.
An addition may be needed to account for the accumulation of bale
samples—called the city crop. In studying the supply data his-
torically these Inst two items are rather indeterminate, so that the
simpler way of uccounting for changes in supply, due to these and
to any other unmeasurable causes, is to modity the supply figures
through the season in such a way that the twelfth-month computa-
tion will result in a figure identical with the next year’s carry-over.
This method was used and, with the exception of a few years, the
corrections involved were slight.

The supply was computed as of the end of each month thronghout
the season. Since ginnings are not reported as of the end of the
month, it was necessary to interpolate between dates specified in the
census reports to obtain a figure for the end of the month. This in-
terpolation was performed graphically by the use of coordinate
paper. In the graphs the ordinates represented the aceumulated gin-
nings for the season to the specified dates represented by the abscisse.
A smooth curve (ogive) was drawn through the points located in
this manner and by reading the ordinate values of the curve for end-
of-the-month abscisste the requisite interpolation was effected.

The unit for all series used was the * running bale,” with the ex-
ception of the imports, wherein “ equivalent 500-pound bales” was
the unit. The use of the running bale may be questioned on the
ground that its weight varies from time to time, but ginnings and
mill consumption are reported only in that unit, and the trade thinks
of exports in terms of running bales. Since conformity te trade con-
ception rather than to physicel fact is the criterion, as explained
previously. and since at the time that exports, ginnings, and con-
sumption are actually encompassed the trade has quantitative knowl-
edge thercof only in terms of running bales, it seems desirable as
well ag expedicnt to use this unit,
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Linters have been excluded thronghout, whenever possible, since
they bear no logical contributing relation to the supply of lint
cotion. '

Prior to September, 1912, the Bureau of the Census did not secure
monthly eonsumption figures for American mills. Tn order to obtain
monthly supply figures prior to thut time, therefore, it was necessary
to use mill tukings as reported in the New York Cotton Exchange
report supplemented by the quarterly census figures on consumption.
Ml takings, by themselves, are no sure indication of consumption
or purchases, but when supplemented by the quarterly census figures
they provide a basis for approximsting the monthly mill con-
sumption.

The data used in computing the supply figures as described in the
preceding, together with these supply figuves, are shown in Table 6,
page 60. These, aithough presenting a measure of the “wuctual sup-
ply » at specifieq dates, do not indicate the market’s estimate of po-
tential supply, without which the picture of supply is incomplete.

The item which is of the greatest importance in determining the
supply, then, is the ginnings. For the ginnings (neglecting for the
moment the imports which are comparstively small) are balanced
sgainst the two items of withdrawal from snpply—consumption and
exports. It is logical, consequently, to look for the largest element
of potentiality in the ginnings. Ginnings depend on the crop, and
the crop is aiso the factor with the greatest Huctuation. That the
estent of the potentianl supply is closely related to the size of the
expected erop is, therefore, but manifest. and is further evidenced by
the market expectancy with which the Government crop reports are
awaited and the violence of price reaction with which their issunnce
is sometimes attended.

Because of its importance, the size of the crop is the subject of
nnending conjecture throughout the growing period. Commercial
agencies make and distribute estimates, as does also the crop-report-
ing board of the United States Department of Agriculture. The
crop estimates of the latter ave generally accorded the greater confi-
dence because of the impartiality with which they are prepared and
the grreater resources at the disposal of the Government. They may
be taken, therefore, as the best index of the size of the coming crop;
hence of the potential supply. Estimates of the size of the crop
may accordingly be considered major influences in determining price.

ince 1915 the Department of Agriculture has issued with the
cotton crop reports a forecast of the crop in bales, based on the con-
dition and the acreage. Prior to that time only the condition figure
was used, those who utilized the condition figures being left to make
their own interpretation in terms of production. Thus the process of
estimating market conception of the size of the crops is mueh simpler
in the recent than in the early years. For the early years if is neces-
sary to approximate the market’s interpretation of the condition
figures in terms of yield per acre, applying the so derived yield fig-
ure to the planted acreage to approximate the market’s interpretation
of the condition figure in terms of production. This process of ap-
proximeation is described in the following paragraphs.

-a;
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Two methods of interpreting the condition figures in terms of yield
were used.  For convenience they may be calied the par method and
the regression method.

The par methad was but o slight modification of the method now
employed by the department in making forecnsts. It consists es-
sentially of determining the figure which, if multiplied by the condi-
tion hgrure. would have given a product which equaled the yield per
ncre us it actually turned out.  'What this ligure should have been in
pust yeavs is ascertuined by dividing the yield, s it turned out, by
the condition. The condition figure multiplied by this quotient, or
par, would naturally equal the yield. The method of yield forecast-
ang s to take these purs as determined for past years and make some
kind of average of them, which may be multiplied by the current
condition to wive a Loreensted yield.

In the approximation being described an average of the three pre-
ceding years' pars was used. The fArst preceding year was given a
weight of 5, the second preceding year w weight of 3, and the earliest
year u weight of 2. Additional weight was given to the nearer
years because it is logicul to suppose that the most recent events are
the most vivid in memory and thus the most effective in determining
current concepts.  Asthere is no rational, adequate beasis for selecting
the period of yemrs or the weights to be used, this selection is
arbitrarvy.

The condition und yield figures used in this computation were
tnken from the Yearbook of the Department of Agriculture, 1923
(26, T'able 296), which is reproduced in part as Table 7. The quo-
tients of each of the five nnnual condition figures, divided into the
final yield for the period of years needed. are given in Table 8. The
three-year weighted averagdes constituting the pars are given in
Table 9. Simiiar pars for May, 1915 to 1924, inclusive, are given in
Tuble 10. The ucreage planted, as the country then knew it, is given
in Table 11, The products of the forecasted yield multiplied by the
acreage planted, divided by 478, giving a production in bales, as the
market may have estimated it, are given in Table 12,

The second method of arviving at this probable market opinion of
coming production. based on the official condition fisures, was styled
the rezression method. By this method the final yield per acre was
correlated with each of the associated condition figures for the period,
1897-1914, inclusive, and the regression equation was used to compute
estitnutes of yield from their ussociated condition Bgures. This
method, since the regression equation is formulated from some values
oceurring subsequent to all but the last year included, imputes a
measure of prescience of coming svents to ‘the participants in trade,
and to that degree is accordingly subject to invalidation.

On the other hand. if the relation be constant, whatever it be, the
inclusion of future elements of the velation is but the repetition of
the present elements, and hence valid. An inspection of the pars
given in Table §, puge 62, shows that there is no consistent transfor-
mation of the relation. although variation of a somewhat random

*nature is evidenced. The successive computation of regression equa-
tions for use in securing each year’s estimate, each equation involving
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only preceding years in its formulation, gives estimates which must,
by reason of mathematic necessity. be correlated with the actual yield
values Lo & lesser degree than when a regression equation embracing
the entire period is used throughout. The decresse in correlation,
however, is not marked in this case and thus indulges the use of the
simpler method. )

In Table 13 are given all the necessary constants to write the
regression equations, together with the correlations and standard
devintions involved. Regressions of yield and condition figures on
time (annual trend increments) are also given and are shown to be
of parallel nuture and nearly equal degree, thus obviating the need of
including trend allowances in making the correlations. The unusu-
ally low correlations between yield and the conditien figures pur-
porting to presage yield. as revealed in this table, may indicate the
unrelinbility for forecasting purposes which existed in the condition
figures in the period over which the computation was made, but this
does not necessurily signify that these condition figures were of little
importance as price-influencing factors through determining the
tradle’s conception of the size of the crop.

Table 12 gives the production estimutes based on the regression
method compared with those derived from the par method.

The choice between the two 1s difficult; both series of estimates
when compared with ultimate outturn of the crop scem exceedingly
poor, thus providing no pragmatic test. If anything, the regression
estimates are the poorer. A graph of the various curves suggests a
pile of jackstraws. The par method has the theoretical sanction of
conformity te psychological prineiples: the regression method yields
the theoretically most probable estimates.  Since conformity to belief
rather than conformity to #act has been established as the criterion
of this phase of the investigation and since the regression method
fails to show superior estimates, the par method may e selected.

The par-method estimmutes prior to 1915 and the department’s pro-
duction estimates subsequent to 1915 are accordingly conjoined and
taken as a series representing the belief held by participators in
futures {rading as to the prospective crop. The par method is used
in obtaining estimates for June in the lnter years. since the depart-
ment’s estimates of production begin in July for the period studied.

Bat this provides for a measure of potential supply during the
growing season only. Some measure of market anticipation of sup-
ply is needed to represent the influence of potential supply in, say,
Junuary or in other months during the year. This need necessitates
a consideration of the factors influencing the opinions of partici-
pators in trade at such times.  In October and November, or perhaps
even further into the winter, probably but scant attention is paid to
the prospects of the next year's erop. for the current crop is at that
tune of absorbing interest. But ss January and the spring months
come on _expressions of probable acreage begin to appear in market
news. Since the advent of the boll weevil. winter weather condi-
tions, which presumably affect the survival of weevils in hibernation,
are remarked. Labor and financia] conditions in the Cotton Belt and °
fertilizer prices are also contributory to market opinion as to coming
acresge; and nof least in importance is the price of cotton, relative
to the prices of other crops. It is logical to suppose that relatively
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high prices of cotton would induce acreage expansion, whereas low
prices would prompt the substitution of ather crops for the cotton.

As already stated {p. 19) screage-forecasting methods were used
to ascertain if some measure could be devised which would represent
the ¥ potential ” supply during the spring months. Numerous devices
were tried, but the one giving the most success was the use of the last
year crop as o measure of potential supply on the hypothesis that,
acking belter information, the market nsstumes that next year’s crop
will be the snine us the last vear's crop.

The supply of cotton as a factor in influencing price has been con-
sidered, und certein numerical mexsurements of that supply have
been prepared, altempting ever to make these measurements reflect
those market conceptions of both actual and potential supply that are
cffective in influencing price.  The next taslk is to undertake a similae
treatment of demand factors. following which will be a discussion
of price per se and its relation to the supply and demand factors.

DEMAND FACTORE AND TLHEIE MEASUREMENT

The analysis of the demund for cotton is rendered more compli-
cated than the snalysis of the supply, since it comprehends a much
greater number of people subject to a wider variety of influences.
The net cffeet of all these influences combined is less variable than
that of the supply factors. for some influences counteract others. It
is pechaps possible, then, that the net effect of all these factors may
be indexed by some of the general measures of business conditions or
cconomic welfare, since such measures are similarly compounded
from a great number of influences. This may advantageously be
remembered in secking meuasures of demand.

The first measure of demand which comes to mind in making an
historical study thereof is the quantity of cotton actually consumed.
This measure, however, is unsatisfactory, for with preciscly the same
demand conditions more cotton would be consuned were the price
fower and less cotton would be consunied were the price higher,
Such a mensure of demand would in itself be partially dependent
upoen price. and since the object is ultimately to explain price itself,
to explain demand in terms of price, and then explain price in terms
of demund is to explain price in terms of itself, which leads nowhere.
The measures of demand needed are those which will explain changes
in consumption at the same price, or, conversely, changes in price
with the same consumption,

The busic motives controlling demand are simple; their working
out is very complex. People have wants which may be satisfied by
cotton or some of the countless fabrications therefrom. Both the
wants and the ability to satisfy these wants are changing continually.
Among other things, the amount of the goods already possessed
aflects the wants. The prosperity or purchasing power of the indi-
viduals is a controlling eletent in their ability to satisfy their wants.
Mensures of these two things would serve to partially index demand
changes. They will therefore be discussed in order.

The most direct way of measuring the extent of cotton goods in
the hands of consumers would be to take u census of consumers. But
to make such an enumeration of the cotton goods in the possession
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of the billion or so of consuiners is obviously impossible. To repeat
this enumeration monthly for the purpose of ascertaining monthly
changes is even more cbviously impossible. If. however, it were
known to what-extent cotton goods were purchased by consumers, and
how fast the consumers used up these goods, the differences between
the rates of purchase and rates of using up during any period wowld
indicate the change in the quantity of goods in their possession during
the period.

At this point an assumption which seems fairly plausible may be
made: The rate of using up probably changes very little compared
with the rate of purchasing, because where the actual purchase takes
but & minute the using-up process is extended over the life of the
article purchased. There are thus a great many more articles being
gradually consumed or used up at any one time than there are being
purchased, but each one is being used up much more slowly than any
purchased one is being purchased. Thus the rates of consumption of
these goods purchased in an early peried are averaged in with the
rutes of those purchased in a later period, tending to equalize the
rate over the two periods, whereas there is no such equalizing ten-
dency affecting the purchasing rates in the two periods. Although
the purchasing rate may vary from time to time in excess of the
variation in the rate of consumption, it is apparent that over a long
period of time the average rate of purchasing is equivalent to the
average rate of consuming, and since this latter varies but little the
assumption may be made that the rate of consuming at any time is
the average rate of purchasing over a period of time.

Thus if the rate of purchasing from time to time is known the if-
ference between the average rate in a short period of time and the
average rate in a long period of time indexes the change in the con-
sumers’ stock during the short period of time. Through this indirect
route, then, can be obtained & measure of chunges in the volume of
cotton goods in the hands of consumers.

In eﬁ‘act, this measuring of the stocks on hand is a measure of the
extent of the supply intervening between the consumer’s utiiization
of the goods and his purchase of more goods. But this is not by any
means the only intervening supply between the conswner’s ultimate
utilization of the goods and the purchase of the raw cotton in the
central markets where price will be measured. There are the sup-
plies in the hands of retailers, jobbers, wholesalers, manufacturers,
and spinners. Al of these may be considered as a chain or pyramid
of agents for the consumers, through which the conswumery’ demand
must be transmitted before 1t Is felt in the central markets for raw
cotton; these intervening agencies carry stocks of varying size in
anticipation of future consumers’ needs,

For the purpose of analyzing fluctuations in central market prices,
therefore, all the supplies in possession of the intervening agencies
should e measured rather than merely those in the hands of the con-
gwners themselves. From the point of view of the ultimate consumer,
these supplies are truly supply factors. From the point of view of
the price in the central market, these supplies are demand factors;
it is the latter point of view which is held here. The same considera-
tions described in the preceding paragraph may be applied to the
mensuring of these stocks in the hands of manufacturers and deulers,

-,‘.
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which stocks may be termed “ consumers’ stocks.” The only ultimate
disposal of these stocks is through their utilization by consumers,
which utilization goes on at a relafively constant rate. The only
source of these stocks is through purchases of raw cotton. The excess
or deficiency in purchases during any period compared with normal
purchases K'ate of ultimate consumption), therefore, indicates the
chunge in consumers’ stocks. It vemains, then, to devise some statis-
tical way of ascertaining the “normal ™ rate of purchasing and of
comparing thevewith the nctual rates. Consumption and exports may
be tuken as the original meusures of this “ purchasing.”

In an historieal study the recognized method of ascertaining the
norual is to determine the trend and describe it as the normal. This
method might accordingly be used. The difference betsveen the
actunl and trend values would thus represent the difference between
consumption and purchases for the given month,

The accumulation of these diflerences up to any specified point
should indicate the degree to which the consumers’ stoc{{s were above
or below normat at that point. IBut a method of straight accumula-
tion would nllow shortages and excesses of many years ago to affect
the stock situation of the given time. This situation would be aggra-
vated by any failure of the trend line to represent truly the rate of
consumption. To avoid such error and because the adaptation cn
the part of consumers to new consumption standards would tend to
eliminate the importance of deficiencies or excesses in remote years,
it is desirable to free the described accumuiation from the effect of
deficiencies and excess occurring in years considerably prior to the
given year.

Furthermore, since there is no reason to believe either that the
aclaptation on the part of consumers mentioned or the failure of the
trend line to represent the rate of consumption would take place sud-
denly, thisz freeing process should take place gradually. That is,
from the accumulation up to the given point, should be subtracted
1 second accumulation of the differences up to a point, say, three
years prior, but this second accumulation should include only por-
tions of the more recent years, accumulating the remaining portions
upon suceeeding computations for the following years. Or, putting
it from another angle, what is desired as an index of the extent of
consumers’ stocks 1s not a straight accumulation of the described
differences up to the desired point, but a weighted moving aggregate
of differcnces in a preceding period wherein the near differences have
greater weights than the distant.

Since the matter of the length of this period and the weights used
is largely empirical, the period selected was the preceding 36 months,
the weight for the first 12 being 2, the weight for the second 12
being 3, and the weight for the most recent 12 being 5. The necessity
of computing the trend iine may be obviated by the following con-
siderntion. The accumulation to any one point may be described
as the weighted sum of the actual (not differences) exports for the
designated preceding period minus a correspondingly weighted sum
of the trend values. As the accwmulation is carvied through the
vears, the sum of trend values will chanwe, but gradually and uni-
formly, and will have only a similar effect on the aggregate. This
type of trend change will be handled independently in the analysis.
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It is therefore necessary only to obtain the weighted sum of the
actual consumption quantities, in effect 2 moving accumulation,
weighted as described. This weighted aggregate for the three years
ending with the listed month, expressed as an annual average, is
given in Table 14 und similar figures for consumption in the United
States nre found in Table 15

These weighted moving averuges of three preceding years’ con-
sumption and exports are considered as partinl measures of the
stocks intervening between the stocks messured by the “indicated
supply ” figures of Tuble 6 and the ultimate consumption of the
cotton. They might thus be considered as indieating the “satura-
tion™ of the market. .

Turning now from a consideration of measures of goods already
possessed as indicative of demand to measures of purchasing ability,
it is well to direct attention to determining who are the consumers,
and through what channels the goods reach these consumers.

An analysis of the distribution of cotton in the United States made
from the 1919 census (2) indicates that approximately 50 per cent
of the cotton used went inte clothing, about 16 per cent into house-
hold furniszhings, and about 34 per cent into industry. Household
furnishings include such items as sheets, tablecloths, pillow tubing,
mosquito netting, ticks, bedspreads, quilts. cotton blankets, batting,
wadding, ete. Industry includes such items as drill, tire duck, bags
and bagyings, yarns for sale, twine, cordage, rope, ete.

The purchasing power which was exercised in the purchase of
clothing would, therefore, probably have the greater influence in
determining the demmand for cotten and would find its reflection
through the channels by which cotton goods were marketed. On the
other hand, cotton clothing is one of the cheapest kinds of clothing
and has many of the characteristics of necessities. Omne might,
therefore, expect to find less variation in the exercise of purchasing
power devoted to purchasing cotton clothing than in the purchasing
power devoted to purchasing the articles of comparative luxury in
the furnishings and industry groups as its objects. Employment
conditions would serve to indicate to a degree both the purchasing
power of the consumers of cotton clothing and industrial conditions,
so that such data might conceivably bear a relation to the purchasing
power of the consumers of cotton goods and their agents intervening
between them and the raw-cotton market. A period of rising prices
is often taken to indicate a period of business prosperity, Such
prosperity presumably also bears a relation to demand conditions for
cotton. Fisher (4) has shown a relationship existing between the
rate of change in prices and subsequent general production condi-
tions. The production data he uses. however, are chiefly data on the
production of raw materials, whereas business conditions in indus-
tries using cotton after it has passed the procuction stage are the
object of the present measurement. Nevertheless, the underlying
hypothesis has sufficient general recognition to merit its application
in the present instance. Fisher’s proposition of “distributed lag”
can be more suitably phrased for the present purpose as follows:

Probable business or demand conditions affecting the price of
cotton at any one time are a reflection of the various rates of price
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changes in a preceding pericd. A weighted moving index of such
price changes should accordingly be constructed.

The price data used in constructing this weighted average are the
monthly indices of the wholesale prices of all commeodities prepared
by the Bureau of Labor Statistics. The rate of change at any one
time is computed by subtracting from the index of anﬁr one month the
index of two months preceding and dividing by the index of the
month immediately preceding.

The length of period and the weights to be used are next to be
considered. In one of the last footnotes of the article just cited (4)
o statement is made of the success in using a system of weights
wherein the nearest month’s change was given a certain weight, and
each preceding month was given progressively smaller weights as one
went back over a period of 25 months. This method appears adapt-
able to the present case. Dut since immediately adjoining months in
this period of 25 months have approximstely the same weights, a
certamn amount of arithmetical simplification may be secured without
materially sacrificing accuracy by grouping the months together prior
to weighting. Thiee months were accordingly grouped fogether.
On passing from month to month, however, the calendar months
embraced in each three months’ group are progressively moving for-
ward one month. Hence this grouping can be attained by computing
o three months’ moving average, which was done. In using these
three months’ average rates in the computation of the final weighted
average the first preceding and then every third preceding three
months’ average is used until eight are included. The first precedin

is given g weight of 8 and each of the other ﬁ)receding months use

are given progressively smaller weights until t
a weight of L.

The rate of price change and the final resulting index of price
change rates over the preceding two years are shown in Table 16.

The measures of demand heretofore described deal with the * sat-
uration ® of the maurket channels between the central markets and
consumers and with purchasing ability of buyers. But since the buy-
ers of cotton in the central markets purchase with a view to reselling,
their conception of what their reselling prices in the future will be
may be considered as an additional factor influencing their willing-
ness to buy. Briefly, at this point measures of business optimism are
needed. These may be of two kinds—measures which have to do with
gegeral business conditions or which relate specifically to the textile
industry.

The prices of industrial stocks certainly may be taken as an indi-
cation of what buyers and sellers expect future profits in the repre-
sented industries to be, for these securities are largely sold on the
basis of prospective earning power. The factors determining concep-
tion of prospective earning power are immaterial here. 1t suffices
that the prices are an index of all such factors which are effective in
the market.” As a measure of “business optimism ” an average of
industrial security prices in New York may be taken. The average *
monthly price of 20 industrial stocks taken from the Wall Street
Journal was used. This series may be found in Table 17.

Measures of “optimism ¥ in the textile industry itself are more
difficult to secure. If, however, the price margin between raw cotton

e Jast one used is given
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and yarp prices is computed this mny serve as a partial index. The
use of this margin is further sunctioned from another point of view.
An increased margin between yarn and cotton means either a rela-
tive increase in the demand for yurn over that for raw cotton or else 2
relative decrease in supplies. In either event the widening of mar-
gins may be taken to herald an increasec. buying power on the part
of the spinner which is to be felt in the cotton marlet either directly
by increased buying or indirectly by greater selling of ynrns owing
to increased demand.

Margins between cotton prices and prices of standurd cloths such
as sheeting are similur in nature except that they cover a larger
proportion of the fabricating processes.

Such margins were computed for this country and for England,
but they showed little relationship to price.

SELECTION OF PRICE TO BE UBED

Hitherto the various factors influencing the price of cotton through

the channels of supply and demand have heen discussed with but-

little vefervence to the specific price in mind. The selection of the
price to be used, however, involves several considerations. There
are n great many quotations which might be used. A consideration
of the more important alternatives will be sufficient. These alter-
native prices are the average farm price, the prices in the central spot
marksts, and the prices in the futures markets.

The farm price prepared by the Burean of Agricultural Economics
differs from the other prices cited in that it is a quotation o what-
ever grade the farmer sells, which varies from year to year and
from Place to place. The other prices are for middling grade, though
“ons ” and “offs? und * premiums”? for various grades and staple
lengths are obtainable. The use of the farm price, then, would
require both a determination of the grade upon which the quotation
was based and the inclusion of this grade as a factor influencing
the price. Neither cun be adequately performed owing to the in-
sufticiency of the available data. The farm price as quoted by the
Bureau of Agricultural Economics is a price taken as of one given
dey in the month, not an average for the month. Farmers, further-
more, do not sell cotton throughout the year, and farm prices outside
the marketing season may not reflect accurately the true demand
and supply situation.

TFinally, it is customary for buyers to base their offering prices on
the futures market prices, offering a price which differs from the
specified futures market pricé by a constant amount, swhatever that
muy be. The use of the described farm price for the prasent purposes
is therefore automatically proscribed.

It is, in general, immaterial which of the central market prices be
used, for changes in the differences between them are slight, as a rule,
compared with changes in any of them from year to year or month
to month.

The closeness with which various futures prices at any one time
agree merits a word of explanation. Suppose that in October it
should develop that January futures were consicderably higher than
October futures. It would be necessary for a trader merely to pur-
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chase October contracts, take delivery, at the same time selling
Junuary futures, and redeliver in January when the contract matures
to assure himself a profit. This process of buying one month and
selling another, or buying in one market and selling in another when
the price differcuces promise a profit, is known as a straddle, and
through this mavket mechanism of the straddle the various prices all
over the world and for diffevent months in the future are theoretically
held together.

In effect, then, when the market becomes aware of any factor which
will influence price in any specific month or place, this influence is
disseminated thiroughout the price structure, so that practically any
of these prices is o veflection of the net market reaction to all antict-
puted ini'lluences. This stutement does not contemplate minor fuctua-
tions in loeal prices of contracts whose duration is so short as to pre-
vent their Liquidation from supplies in comparatively distant loca-
tions cither in point of time or space. Such fluctuations are those
which accompany the “squeeze.”

There are certnin other technical factors which influence the price
differentinls obtaining between spots and futures. Their anslysis
requires a study of cach instance, for each instance is essentially
peculinr to itselt; to genernlize therefrom is to fall into errot. Their
analysis is, therefore, outside the scope of this present work, which
is concerned with the systematic influences affecting price. Such
price differences between spots and futures are logically likely to
oceur in those markets where the fulfillment of spot requirements
from futures deliveries, or conversely, the fulfillment of futures obli-
wrations trom spot supplies, the interchange between spots and futures,
may become diflicult. So long as this interchange 1s easily effected
spot and future prices will obviously tend to coincide. Prices taken
from u mavket where such interchange exists, therefore, are pre-
sumubly aduptable to the present purposes. In the United States
New Orleans is such a market. It is the largest spot market for
American cotton and at e snme time is an important futures market.

The next question is whether a spot or a futuves price should be
used. A market has been selected in which the differences between
the two tend to be o minimum so that either may be used. But the
spot price has u continuity that is lacking in the futures price. As
one passes through the year the futures month quoted must oc-
asionaily be jumped forward two or more months since about half
the months in the year are inactive months, the futures tradings
thevein being either none at all or so limited as to be unrepresentative,
Flence the New Orleans spot price may well be selected as the price to
be uscd in this study—the monthly average of daily closing quote-
tions in cents per pound for middling. Residual variations in this
price may later be related to the differences between spots and futures.

Since this price is expressed in terms of United States culnage,
changes in it may be duc not only to demand and supply but also to
changes in the value of money—in the purchasing power of the
dollar. TFiguratively, a decrease in the price of cotton may be due to
o decrense in the esteem at which cotton is held or to an increase in
the esteem at which money is held. Bvidently this factor must also
be included in an analysis of price.
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The velue of money is not usually conceived of directly. It is more
often realized indirectly in terms of the prices of articles which
money buys—in terms of its exchange value. © Increasing prices ™ is
but unother way of describing decreasing value of money.” One
may be measured by the other, for which plirpose nuinercus indices
of prices have been constructed. As evidenced by these, to use Irving
Fisher’s phrase, “The dunce of the doHar” {4) las been lively,
indeed. This was particularly true during the war period, when most
products, including cotton, underwent o marked increase in price.

One way of looking at this is to sty that the demand for all goods
was sharply increased. Another is to say that the fleod of Govern-
ment disbursements for war purposes increased the supply of money,
hence cheapened its value. Whichever point of view be taken, there
is no ground for considering that this change was peculiar to cotton
in either its demand or its supply uspects, and yet the cotton price
was carried to high levels in common with other products, Evidently
this influence must be climinated before a price series reflecting the
operation of demand and supply influences can be secired.

The chunge in the value of noney in terms of which the cotton
price is expressed suggests that perhaps the price showld be expressed
in terms of something else which does not vary so much in vahae,
But probubly the values of other products vary as much. If, how-
ever, g greut many comimodities be taken and their values averaged,
there is less probability of this average value varying, for increases
in the value of one item will be offset by decreases in the value of
others. This would be true unless the point of view that war-time
inereases of prices may have been due to an increase in the demand]
for practically all goods were maintained. This may have been true,
and to the extent that it was true it is recognized by the index of
demand conditions constructed from price changes discussed in the
section dealing with demand,

Supposing the use of the average value of numerous products to be
a move fitting unit than the doblar, in which to express the value of
cotton, the expression may be attained by ascertaining the avernge
money value {price) of these numerous products at an, one time and
ascertaining further how many units of this avernge it takes to
equal the money price of cotton. The average-price series necessary
to this computation is at hand in the wholesale-price index of all
commodities prepared by the Bureau of Labor Statistics {35)
(revised, 1919 weighting schedule, 1913 base). This index, instead
of giving the actual average price in terms of dellars and cents, rives
the average price of the commoedities included as a percentage of the
nverage price in 1913. This does not disqualify it for the present
purpose. It is necessary only to express the cotton prices as pereent-
ages of the average price in 1913 and find what percentage these
percentage figures are of the corresponding percentage index prices.
This resulting percentage may be known as the relative price of
cotton, 1913 base. It may be cescribed by the following formula:

100C 100
P- 1221 " 1
10000 ¢

1227 T

e
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The symbol P stands for the defined relative price, C the price of
cotton in cents per pound, 12.21 the average price in the year ended
July 31, 1913, and I the appropriate index number,

This gives the relative price of cotton as far as purchasers in the
United States are concerned. But Anerican cotton is purchased by
people all over the world. And what may be a normal price to
Amerieans may be 2 high price to people in other countries, because
their price level may be much lower than the American and not
fully compensated for by the foreign-exchange rates.

This sttuation may be illusteated by the following: Sunpose an
Englishman is purchasing cotton in this country. His purchasing
resources nre originally in the form of the British currency, pounds
sterling.  Before this may be used in this country the sterling must
be exclinnged for dollars, normally at the rate of $4.86653 per pound,
which will buy a vcertain amount ot cotton. It this rate should
increase to $5, the other factors remaining constant, the same pound
would buy 5/4.8665 times as mch eotton, or, conversely, the price
of cotton to the British purchaser would be reduced to 4.8665/5 of
what it was. Furthermore, just as the American dollar is an un-
stable unit in which to express values, so also is the British pound.
Thus, by an anulogous type of reasoning whereby the velative price
of votton in this vountry was derived, the relative price of cotton to
the Briton p;, may be secured from the following formula:

1005 100
BT L

wherein £, represents the average pounds sterling price (not dollars)
thet had to be outlayed to buy cotton in 1913, S the corresponding
price in any given wmonth, und I an index of British prices corre-
sponding to I in the preceding formula. The dollar prices in this
country may be converted to sterling prices to substitute in the above
formutn by dividing by the rate of exchange. The formula then
becomes (takiug exchange as parity in 19138 and letting E represent
the number of dollars per pound in uny given month):

_ J00C/E 100
Pe=jolo1/asets T D
48665 C
T1291EL
This expression, then, represents the relative price, base 1913, that
the Briton woild have to pay for cotton in New Orleans when
paying for it out ot British resources. Roughly, a little over one-
hnlf of our cotton is exported. The price used, then, should be
composed of ubout equal parts of the expression representing the
relative price in the United States, p, and such expressions as that
just derived, pi, representing purchases made by foreign countries.
Englund has alwuys been our preeminent export market, and the
sterling exchange has been the most universally used medinm of
exchange. Therefore, there is merit in letting the above-derived
expression represent the refative purchasing price in this country of
cotton purchased by foreign countries. The two dertved expressions,



http:taking-(lx('han:.rc

46 TECHENICAL BULLETIN 50, U. 5. DEPT. OF AGRICULTURE

p and pe, mey be avernged to represent the final price of cotton, p to
be used as the dependent variable in these studies. Thus

p=(p plus p;)}%
.5 p plus 0.5

0

0.5 (10000 C) s 0.5 (28665 C
P\ 1221 1 /PUs VO \135i B L
0.

C 4.8665

1
=19.91 10000 (\I plus B

1 4.8665
=409 C (I- plus I

The formula was reduced to the last-shown form because that
illustrates the easiest arithmetical way of computing the desired
value, In the computations L represents the Statist Index of Whole-
sule Prices in England. This index is a continuation of Sauerbeck’s.
It has been published as a yearly index for the years 1847-1910 and
monthly thereafler. It includes 45 commedities, materials, and
foods at wholesale. The index i5 an average of relative prices, eanch
relative being given n weight of 1. The original base was 1867-1877,
but has been reworked to u 1913 buase, as may be found in European
Currency and Finance (97), from which the fizures used were taken.
Prior to 1910 annual Ggures were used, as onlv those are available.
Prior to 1912 the sterling exchange rate was taken as par.

The “world relative price of cotton.” base 1913, is shown as a
decimal (rather than percentage) relative in Table 18. The world

rice is evidently computed by multiplying the New Orleans price
Ey the product of 409 und the elements inclosed in the brackets in the
last-shown formula. This product may be termed a ¢ defintor ”;
it is the factor by which it is necessary to multipty the New Orlenns
Price in order to obtain the * world relative price.” It its shown in
Table 19.

RELATIONBHIP OUF FACTORS T FRICE

The preceding section of this detailed analysis has been devoted
to n description of certain factors which presumably influence the
price of cotton and methods whereby these fuctors may be reduced to
statistical measurements. This section is concerned with the dis-
covery and delineation of any statistical relationships between the
world price of cotton and these various tuctors as so measured.

In this detailed anitlysis an attempt was made by methods of
muitiple curvilinear correlation to measure the relation of the monthly
world price at New Orleans to the following factors:

TIME FACTORS

Syemibol Pata

tee-err——w~ The crop yenr, beginning June. The value of t was taken ns the
last two digits of the calendiar yewr in which the initial month
{June} of the vrop year occurred.

i [ The month within any given erop year, to tuke care of auy net
sengomul wovement not adequutely adjusted for in supply-price
relationships.
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SUPPLY FACTORE

He e m The indicnted, or scetuul, supply ab the beginning of the month,
Phese data are found tn Pable 2.

N e 'Phe “ potentinl 7 supply, infurmation on whieh was itvailuble near-
est the first of the month, except that Erom Juttuary to May,
inelusive, the figure for the preceding December was used, 'hese
data nrve found in WPuble 20, where iekn froan Table 8l official
forecusts for recent yeurs ure brought fogether,

* DEMAND FACTORS—SPECIFIC

Accumulited domestic consutuption to the first of the month.
Phieso hita nre found in Pabie 13,

Accusnuiated exports to the frst of the montli. These data are
found in Luble 12,

DEMAND FACTOUS—GENERAL

Acvenmmnulated rates of genernl price changes, obtainable frow datas
aplicuble to a perlod nat lnter thown the preceding month,. These
tnta gre fonud in Tubie 14
Gocce e Avernge price of [ndustrinl stocks 85 o meastre of business opti-
mluns tuken voncurrvently. DThese dita ave {ound in Table 15

. - - A
The price in any given month was related to these factors lngged
in such n manner as to reflect the information on them prevatling dur-
ing the month. For example, in June, 1914, the relative price of cot-
ton (Table 18) waus 1.17. The valves of the independent factors to
which this 1.17 was compared were:
t eguals 14,
m equals June,
s equaly 3,009 mitlion bules,
# eguels 180 million bates.
u equals 5,24 million bales.
o eguals 128 wililon bales,
i equals —0.1282.
o equals §81.

"The period covered was J une. 1903, to May, 1925. inclusive.

The coordinute graph is capuble of deseribing any possible relation-
ship between two real variables, and it is thus adaptable for use in
a case, such us the present. where it is almost certain that the relu-
tionships will not be of a linear or simple curve nuture such as could
be adequately deseribed in formulas,

In the case of the supply factor, however, no one curve canr com-
pletely describe the velution between it and price, because this rvela-
tion changes continually. It changes from month te month and
from yesr to year. Thus 2,000,060 or 3,000,000 bales is not an excep-
tionully small supply in June, but it would be disastrously small in
January safter the cvop had been harvested and ginned. Owing to
this seasonal Huctuation in the supply, it is necessary to have different
curves showing its relation te price for different months in the year.

In a similar manner, owing to the increase in population and utili-
zation of collon, what was a depressingly large supply before the
World War is not such o large supply since then, and 1its effect on
price is accordingly differcnt, and it is therefore necessary to bave a
set of monthly curves after the war different from these before.

If, however, the influence of supply is a systematic thing, there
must be some fairly close resemblance between the monthly curves
before the war and the monthly eurves after the wnr—perhaps thab
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Fig, 14—RELATION OF THE ACTUAL SUPPLY AND POTENTIAL SUPPLY TO
COTTON PRICES

Actug! supply affecets prices throughout the yerr, sgud potentinl subply has n
dlminishitng, though |ittle ofect an price between Junuary ond July, incluslve,
Ielntive price deviatlons shewn bLere nhove and below gero represeat deviatlons
frow the price trend io fg. 19.
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the whole set of curves representing the postwar period have been
moved over to cover a range representing larger supplies. And,
indeed, this proves to be the case, as may be observed by inspecting
the family olf) curves representing the relation of (actual) supply to
price, Figure 14. The postwar curves (solid lines) in Fractically all
instances have similar slopes and shapes to those of the pre-war
curves (broken lines{. But in practically all instances the postwar
curves are to the right of the pre-war, representing larger supplies.

If, furthermore, the influence of supply is a systematic thing, then
the curves representing the effect on price should move to locations on
the graphs representing increasing and then diminishing guantities
of supply as the crop year is passed through, corresponding to the
market’s acceptance and discounting of g seasonally changing supply.
And this, too, proves to be the case as inspection of the curves reveals.

This agreement between the quantitative, or mathematical, relation-
ships with what ave conceived from a theoretical standpoint to be
the true relationships encourages placing confidence in these curves,

The family of curves representing the relation of “potential”
supply to {JI‘.}C{.‘. may also be observed 1n Figure 14. But these curves
should exhibit characteristics different in some respects from the

“actual 7 supply curves, reflecting the different conceptions the two
represent. In the first place there is no acceptance of a systematic
seasonal change in forecast production. For this reason then, the
curves should not and do mot move into locations representing sys-
tematic chunges in size of forecast production.

On the other hand, the potential supply in the months of Janu-

ary to July is not of much significance nor capable of accurate deter-
mination. These curves, then, should demonstrate & diminished im-
portance of potential supply during these months. Or, statistically
spenling, a unit change in potential supply should have a reduced
effect on price. This type of change is brought about by reducing the
slope of the curves. When a curve becomes completely horizontal,
as in the case of June, pre-war period, it means that, no matter what
the potential supply, there is zero-price effect. 'With this under-
stancing, the diminished significance of potentiul supply in the
period, I'ebruary to July, is well demonstrated by the leveling out
of the curves in that period.

In connection with the supply factors it is desirable to consider
the curves showing the net seasonal price changes, since the greatest
seasonal element is in suﬂjpiy. The curves are observable in Figure
15. They are not of much significance, but may be taken as residual
(though systematic) seasonal influences that were not completely
absorbed in the shifts of the supply curves. The pre-war and post-
war periods in which these seasonal curves were computed coincide
with the periods in which supply curves were determined.

Turning to the curves representing the relation of demand factors
to price, the fuctors e and u may be considered. The curves (fig. 18),
representing the relation of these two factors to price, are essentially
of n similar shape, and they should be so, for one represents the
degree of market saturation in this country, the other the same thing
in foreign markets,

Ti41°—28—4
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Both curves are of an $ type, indicating that these fuctors are
effective in inducing price changes in the range between the leveling
out of the curves at their ends. This would suggest that the statisti-
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there sre other goensared Gictoes which produee o seasonn! varigtlon, with prices
lower than the yeatrly average durlng August aod September and somewhat higher
darlnyg Degember find Januney.  Itelative price devintions sbown here nbove and
Ielow zerdg represent deviations frow tle price teeud in g, 19,

RELATIVE
FRICE
0.2 ,—-\ ]l
Eaporsy
¥
0
(awrrpﬂaa/
=-0.2
- O
4 5 [} 7 & 9

MILLIONS OF BALES

FiG. 16.~RELATION OF ACCUMULATED EXPORTS AND DOMESTIC CONSUMPTION
TO THE WORLD PRICE OF COTTOM

Boih enrves indignte thar within cortuin lmits {5,000,000 to 7,000,000 bules for
expores and 4,500,000 to GR00D05 Lnles Tor domestic conaumption) an inerease ln the
gieatity ol eotten that bag adeendy zone lnlg chanvels of finagl econsumpeion €ends
e lower prlees, and viee versy, Ibelntlve price devintlons showt here albove and
Below ero represent deviations from the priee trend in te 1%,

cal mensurement of *saturation™ was imperfect, but it in nowise
invalidates the curves.

Figure 17 shows the relation between the average price of indus-
trinl stocks and the velative price of cotton. Owing to the gradual
increase through the period in the averange stock price, which was
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conceived to be depressing, it was necessary to divide the 20-year
period into three periods, for each of which a relatiomship curve
was constructed. 'This situation is similur to that necessitating 2
division of the period in describing the supply-price relation. An
interesting conc}usion to be cdvawn from the industrial-stock-price
curves is that low stock prices tend to be associated with low cotton
prices, whereas high stock prices fuil to be accompan ied by mate-
rially higher cotton prices, showing no measurable relationslup when
they arc above an average of $100. It is also interesting that in the
earliest period the industrinl-security prices failed to exhibit any
measurnble velationship to cotton prices. At that time the security
market was apparently not considered a good barometer of business
conditions so far us cotton was congerned.

RELATIVE.
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STOCK FRICES, DOLLARS

Fia. |7.~RELATION BETWEEN PRIGES OF 20 INDUSTRIAL STOCKS AND WORLD
PRICE OF COTTON DURING THREE PERIODS

Irior to 1L} prospective busloess conditions as represented by industrial siock
prices hnd ve effver on coften prices,  Ouring the war geriod o declioe in ntoek
prices frem S350 to 50 tended to e accompnitied by the same reductlon in eotton
prices. whivl more veeently hLas avepmpanitd o decline from $100 to $T0. High
atock prices have fniled te be retleeted in bighier eotton prices.  Relatlve prlee
deviatinns shewn here nbove nogd beluw 2erg represent devlitions from the priee
treud In fig. 19,

The relation of the accumulated rates of general price change
to cotton price is shown in Figure 18. In this it is exhibited that
a period of rising gemeral prices heralds increases in the relative
price of cotton, The inverse is also true, because the curve has a
positive slope throughout its entire length except for large values
of the accumulation where the curve levels out.

The remaining factor included in the detailed analysis was a time
mensurement, talken empirically as the last two digits of the calendar
year. This measurement was introduced on the assumption that it
wag proportionnl to changes in otherwise unmeasured factors in-
fluencing cotton price, such as increasing population, incrensing costs
of production. and utilization of cotton. The curve showing this
relationship or “net trend” in price is given in Wigure 1. Its
gencenl slope is positive. Its chiet pecularity is the dip in it coinci-
Qent with the commencement of the World War. This is a reflec-
tion of the price disturbances.
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FiG. |18, —~RELATION BETWEEN ACCUMULATED RATES OF GENERAL PRICE CHANGE
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in n ogreater decrease fo cotton prives.  Relative price devintions shown lere abeve
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F1a. 19.~THE EFFECT OF CHANGES IN DEMAND onN PRICE (NET PRICE TREND)

Thewe changes were due to the inerease In demand nnd uaes for cotton durin
the pust 20 yenrs, Hud the (;lrodnctlon, the geoern] commadity price level, an
stock prices cemalned nw tn IB0G, the iscecnsod demand for cotton woull have in-
crengedl its world relative price from albout 2.80 In 1908 to 1,60 lo 1825, The gharp
(tllip boeginming alter 133 shows the falllpg off of demsnd with the cutbreak of

1 WHL.

All of the curves were obtained by methods of repeated simul-
taneous approximation.’

7 Feehnienliy speaking, the functions In the following equation were deterniined, wherein
I* roprosents the world telntive prlee nt New Orlerns:

P (Ful{t) - Falm, (3 +Fy{S, my, -+ Fofa, m, th-+Fa{o) + Py {n) +Felo) +Fol{d)})

"y 15 found ie Figure 20, Iy ln Figure 19, Fy in Figure 15, F. in FPipure 14, Fo b
Plgnre T4, Fy in Blgiace 16, 7 In Flgare 16, 1 in Blzare IV, and By In Fipere 18, The
unlutien for o function, Iy, of the gnm of ol other fonetens was suggested nnd the methng
worked out by Dobpeld Bruce, of the U, § Forest Service. See Bruce, 1k, ox rossisLb
MODIFICATIONS [N THE BEZEKINL METHOD FOI HANDLING CURVILINEAR MULTIPLE CORKELA-
Tio¥, [ Unpublished manugcript, Copy on Hie, Library, U, 8. Dept. Agr.]
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By securing regression estimates of the dependent, that is, by
ascertaining the hypothetical price that would have occurred if the
discovered relationships were perfect and all-encompassing, and by
comparing the hypothetical prices with the actual, a measure of
the reliability of the relationships may be secured. To accomplish
this the effects on price of each variable in each month are deter-
mined by reading them from the curves and these effects, or fune-
tions are then added together, This process gives a hypothetical
or “estimated » price, which has a high degree of correlation with
the *actual” relative price. .

But before this sum {of the readings and constunt term) is com-
pared with the actual price it is advisable to ascertain if there Is not
some s;,’stematic relationship between the two, other than the “one-
to-one ” relationship which a direct compurison would imply. Thus
it is casily possible to conceive that if there were a combination of the
independent factors which would make for a high price their joint
effect on price would be greater than the sum of readings from the
curves which typify only the average net relationship through the
period. Ifor example, a decrease in actual supply of 10 per cent
might mean an increase in price, on the average, of 11 per cent.
Similarly, & 10 per cent decrease in potential supply might, on the
average, mean an 11 per cent increase in price. But if there should
be a 10 per cent decrease in potential supply and actual supply
at the same time the joint effect on price might essily be more than
22 per cent, for this would herald a critical situation,

If there is a systematic tendency of this nature it may be easily
observed by malking a dot chart in which one dimension is the esti-
mated price and the other the nctual. If there is a one-to-one rela-
tionship the curve drawn to pass through the most dots will be 2
straight line with a 45° slope. When this test was made, however, it
was discovered that the curve drawn to pass through the most dots
had a pronounced curvature und was of a nature to verify the sup-
position set forth in the preceding paragraph. This curve is shown
in Figure 0. It shows that when the estimated price is high it will
more closely approximate the actual price if it is made even higher.
On the other hund, when it is as low as 0.50 it can go as low as 0.10
while the actual price remains between 0.60 and 0.50.

Since there is this systematic relationship between the estimated
price and the actual, it is evidently desirable to employ it in making
estimates of the actual price. In short, 1.20 plus the sum of the read-
ings from the relationship graphs should no longer be called an esti-
mated price; for convenience in reference this quantity may be desig-
nated Q. The true estimated price P, should then be secured by
reading the height of the curve, Figure 20, at a point above the given
value of Q.

Accomplishing this for each month and correlating the esti-
mated” or hypothetical relative price, P’, thus secured, with the
actual, relative price, P, gave a correlation coeflicient of 0.948, which
is unusually high when it is remembered that this analysis covers a
period including the panic of 1907, the World War, and the inflation,
crisis, and depression following the war.

The fact thut the various relationships set forth have consistently
held true through a wide range of economic circumstances to a degree
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measured by a correlation of 0.948 is evidence in itself of a measure
of stability in them and thus encourages acceptance of them as ap-
prpxlmute]y the true quantitative relations among these factors and
price.

On the other hand, there are certain considerations which would
tend to modify such a conclusion. No factors on foreign demand
other than accumulated exports have been included. No factors on
world supplies ov production as distinct from those in the United
States have been included. And only six of the many statistical
series on cotton available in the United States have been included.
This forces the conclusion that 90 per cent {B*) of the variability in
the relative price of cotton, us measured, 15 attributable to the six

RELATIVE FAICE
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Fig. 20.~RELATION BETWEEN THE SUM OF READINGS FROM FiGURES 14-19
AND THE CRLD RELATIVE PRICE OF COTTGON

Small sums of readlngs give cstllontes of relative cotton prices wet qulte so0
low, nndd Iarge sums glve catimates of relative prices gomewhat higher.

060

fnctors (and time measurements) included in the analysis or to
factors which are indirectly measured to the degree that they are
correlated with those included.

Have such other factors, then, been largely uninfluential in deter-
mining price? Such would appear to be the case; but there is no
certninty that other factors may mnot come to be of pronounced
significance in the future. This should be remembered in applying
the results of this study.

Yet another caution should be observed. The functional relation
of the various factors included have been determined from 240 obser-
vations by approximation methods. To some degree the correlation
between P and P’ is due to the pure mathematical probability of
fitting these functions to 240 random observations. The degree to
which this probability affects the relationship can not be measured
without knowing the nunber of constants necessary to define the
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various curves mathematically. 1f the totul number, however, were
as great as 120, the correlation would only be reducec to 0.894.°

f the 90 per cent of price variability attributable to the factors
included approximately 26.8 per cent is attributable to the net trend
element, 38.7 per cent to the supply elements, and 25 per cent to the
demand elements, which verifies the hypothesis that variatioins in
supply factors are of more importance in defermining the price than
are varistions in demand.”

It is of interest to reconvert the actual and estimated relative prices
to currency prices and compare the two. The sctual New Orleans
average monthly spot price in cents per pound is what will be ob-
tained by reversing the deflating process in the case of the actual
price, for this is the actual price from which the relative price was
obtuined. Fhis series may be found in Table 18. It remains to con-
vert the estimuated relative price to a dollars-and-cents basis. This
is to be wccomplished by dividing by the deflutor factor. The de-
flutor, or factor by which it is necessary to multiply the currency
price to obtain the relative price, was discussed elsewhere, and s
shown in Table 19. It was found, however, that when the deflator
is relatively small 1n value better reconversion to currency prices is
obtained by making the deflator even smaller. This is a situation
analogous to that whereby the estimated relative price, P’, was ob-
tained from the quantity Q snd is attributable to the.fact that the
price-level indices tfrom which the deflator was constructed are not
only measures of currency value but also, to a degree, of general
demand conditions. The curve showing the relation between the
value of the deflator and the best value to use in converting the esti-
mated relative price to estimated currency price is given in Figure 21.

Each estimated relative price, P, was divided by the proper value
of the deflator, giving a conversion to an estimated currency price
of cotton at New Orleaps in cents per pound. '

A graph (fig. 11) was then constructed showing the sctual New
Orleans price and this estimated New Orleans price. The agreement
between the two is exceptionally close. The correlation coefficient is
0.983. The reason that this coeflicient is larger in value than the
0.948 obtained from relative prices is that a considerasble portion of
the variability in the currency price of cotton is directly due to the
vartability in the general price level. When this variability is rein-
serted in the price by reconverting to currency prices the proportion
that the differences between actunl and estimated prices is of the
total variabinity in the actual price is reduced, and the correlation
coeflicient is after all nothing but an inverse measure of this propor-
tion.'® From another point of view the increased coefficient of cor-

$Tor theory and mothod of computing corvelntion coefficients adjusted for number of
independents ser Smith. B, B, Forecasting the Acrenge of Cutton (X4, p. 4i, footnote}.

o Theee perceutages were oblnined by covrelnilug the vendings from functicn graphs which
mitke up 8' with and compoting the coelficients of deterwinntion (A1, p. 42, fouvtnore).
These coofllelents were then muttipiled by 0.900 (which is R?), whieh is the pfeportion of
tl;t‘ gotui snuAred variability in I atteibpiabie to Q through @'s complete determination
a .

® For if #» be (he standard deviation of the residoals and s the standrrd deviation of
price, then {8:2/5,%) I (he prapevtion that the sgouced varciabitity of the differences is of
the sguared varinbility in the price. and the coeflicient of corvelatinn js enunl to

T T v In reipserting the price-level influence the stapdnrd devintion sguaved of
ey

prifg “;ns fnereazed 2.98 times as much ns was Ebe standard deviation squared of the
reiduals,
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relution may be interpreted to menn that, although absolute accuracy
in estimating the price has not been increased, relative accurracy has
been increased, owing to the larger base to which errors of estimating
are compared,

CONCLUSION

It seems to have been reasonably demonstrated that the price of
cotton, to o surprising degree, can be statistically explained as the

VALUE TO
U3E 1K
CONVERJIDN

.09

c

0 .ol .02 .03 D4 05 .06 .07 .08 09 (Ao
VALUE OF DEFLATOR

Fic. 21.—GRAPH FOR ASCERTAINING THE BEST VALUES OF DEFLATOR FOR USE
IN CONVERTING ESTIMATED RELATIVE PRICES 'NTO CENTS-PER-POUND PRICE

When the value of the deflator, or adjosiment for vonverting world relative

prices to prices in cents per ponnd, is below 0.04, u still lower value shoulid be used
in the conversion,

reflection of a few selected. fundamental factors, or of others corre-
lated| with these selected factors. It is true that not all the variation
in the monthly price of cotton during the last 20 years can be ade-
quately allocated to systematie, specific causes, for the correlation
hotween the prices and the selected factors is measurably less than
perfect. Nevertheless, the correlation is unusually high for economic
or social statistics and lends strength to the belief that cotton prices
are definitely responsive to certain groups of infiuences,
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TABLES
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Lanre 3. —Datu uaed in securing supply-price und supply-vaiue curves
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PaABLE 4.~ onthly inder of yrade price differcnees, 1510 fo 192524

Yeur CAugt Salsl._l Oet. | e, | o, o Feb. .\!ur.i Apr. } May | June
. ] . H '

W0a-15 Cooaw o oami oaw, oy 1oasz o oesy g U oose| o 350
=17 Comn omol omn Pomg - ma| o 2l it
12053 15 ] £ At } ot 44 5 T [Filt]

st T W 61 TS LmatLmn )L w5

1,014 : . 475 1475 LS50 ' 1,750 1,9%

150 | 1, L S .50 - 850 655

575 74 3 30 ¢ LB - S 475

400 : . oo%5 % s a0 o 335

L 5% B S8t

HEE O 3NG, 300 300 it

+ Quotations luken o 10Lh of month,

N, Fiio ludex Is tho aggmepate varintion (In polnts) in Neaw Ovlenns of prices for soleeted grodes from
tho prics of mfddlng, tnken oh the 15Uh of the momth or Hirst business day therenfter.  The selected grades
wro sldd Vi fair, goat] middiing, low widdling, snd yellow tinged siriel middling,

PanLy g——lale used in prelminary anaipsiz of rolalion of supply to price of
colion

Estimnuted

: .
T . : oy | Niw e
esignntion for tme | [ Snpply . Grade | Pricelevel | prica

T 1 oo | doins price
.S\De(.dl) ., index findex Uper polned 5

1

Mitlion
halex

HnER

RESEZILER

G
4.
0,
i3

=11

Ertmimin .

it
320
A
1IBY
2 i+ 5
e . 1. K
a5 26.50
feiiil) 34,42
Lust vwo digils of eslendnr yenr,
t Supply —oenrry-over—eoog { Decernber estineie) less eonsinplion aied exports o e, 3.
1 Averngo of Degomber and Janenry, .
i Avernge of Decemiver amd Janoary Bureaw of Lobor Statisties Index of Al Cotmnodities (35).

t Avernge of December and Janusry Now Orleaits spol muddiing cotion.
¢ Estimotes

smm



http:101ll-l7.ee

a0 TRECHNICAL BULLETIN 50, 7. 5. DEPT. OF AGRICULTURE
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000 omdtied)
Indi- i ! Indl-
ln."l—emi Gin- | Imi- | Con- I-:.tt- cn!i:(li : ‘:i'mn] 1 Qi | - o Ex- | cated
pbhing b poris lsomp- ris | suppliy wiinnlng s [si o ris {supply
Aulgist—- r:ingsi,l I(.‘I!) tiutl" ;Z]?!) {&ll—) ;\égust—- ! nings! ;?;2) tan 1 j?{?!s) (‘I“!l_&
| i fusterd) ¥ ' Justed)s
Run- 1 ok | Run-t Rwa- | Run- | 500- | Rum- | Run-
ning ipennd ] wing | wihg | Hing [ peNnd) wing b oaing
1905 bnlex | bales | bnles | dales HRaler 1966 bales | balex [ bnles | Bulex | fales
August ... LIt Sl .0 am 41,035 ] August . .. i) h 350 114§ + 1,484
Seplother. . 2,538 7 275 ] G 7 4,152 || Seplember_ | 2,02 13 2001 701 3,852
Qgtober_, . .| 3,453 B x5 BiK) 8,132 il Oetober.....] 3,688 5 B0 1, 289 5,630
Mavetnler. | 2,22 E3 682 1 1,000 6,04 I Nevembor. | I, 858 ¢ 820 | 1,680 5, 507
Decermnber. __t 1,045 15 484 | 1, 067 6,024 [| Deevinber.._] 740 6 an 7} 4, 358
ATy 485 ] 5i0 058 58860 1 Ianpary.oll 250 31 53l ix] 1, 204
Fobrunry 205 ol At0 ail 4,608 || Februsry....] 146 15 480 $32 3,67
Afprch.. HO 15 +0 478 4,011 4 Mareho . __ 20 25 A06 444 2, U5
Ajpreh.. SO il wan ShL 070 0 Aprib_. s 17Q ps s 2,478
2 255 patil 2,552 May 7 Hg 2488 2,055
[P B i S 2,005 V LR T S - k) 150 dit 100
+ 180 17 1701 i LT 1 . 4 135 116 1,355
1608 ! 1210
Awgust_. .} 408 i) 201 I18G 1 41,340 | August L. 53 8 4 MY [ 4L HD
Suprbesmber. 2472 ) 230 lEe) 3ot Y September. U} 3,197 1] o 1] ] 3.513
Octoler..._.] 4, 426 3 AU | 18TV 5004 i Qetober.....] 3,866 ) 456 | 1, M2 3, 505
Movomber. g 3, 122 b B0 LU T T MFL . November. o 2, £} 78| 2, 160 8,427
Drecetithor.. 1 1,713 2o 00 | vaae ! 0,82 | Decanber. .y M5 a6 £80 | 1,362 54
JAnUATY ... FLi fold T ,925 0 5,014 [ Junusry L. 260 40 4140 § 1,M5 o, 4
Fubruary.. 3467 J8 455 T 4,746 ] February. T 44 480 i 3,138
Muareh.-.._.| 175 24 555 7l l 3,067 px} 30 20 108 2,865
Aprit P WhH 41 2,84 0 April S 7 HEF 5 2, H7
May 290 26| wsF! eloua | Moy, 7] el aee| zom
June. 13 g b B B 1 S T T R I ¥ 1l 157 1,778
{13 RO S, 1 5 85 Lo Nty L i3 125 % 1&H6
i 1611
August_oo .. 200 HY pigict] GF ;4 815 ) Anpust..__. 77 10 14 201 11,375
Septemnber _§ 5060 f HH) 380 3,24 | Septetnper_.1 o, D59 7 315 ] L,07 4, MB
Qetobier... .. 3, Su8 B J00 i 211 5908 i Qelober.....t 8, 141 4 AR5 (L 4IT §, 111
November, J 2 o0 8 sy { 1,310 6,278 || November. .t 2 848 3 840y 1,351 8,853
Uecetibwer. .| 1,608 i) 446 1 1,300 6,172 | Decetaber_.j 1,500 13 £80 1 1,574 8,224
Jangury... .| GiD b3 &9 1,275 4,008 | Janunry._._. A0 il & 11 414 6,573
Fehrumry-..] A4 it 4ht T8 4,167 § Febroary_ .3 420 25 530 | 1, 394 53]B
Mareh. . 15 442 430 So436 1 Maorgh_o_.__ | 225 41 440 11, MM 4, 141
i2 305 370 2T LY i} R EES 370 ™ 4, 16
19 A a5 4208 I Moy, a6 TR 370 2,570
i 150 bl L85 ) June. o | .. 28 212 166 2,205
it HE 1it L8y duby_ .o . IS 1 180 118 2,020
1) 1]
Aupgust . ... j¥3 2y Wl ¢ 1,286 ) August. .. T3l i 110 02t i1, 7T
Suptetuber. 1} 200 603 4.3M i Septemnber. . 3, 464 I 412 720 4,800
Getebet. ... 6 57h | 1,230 6,820 4 Ootoboer____. 4,044 11 434 | 1,56 1,573
Novembor, . 8 825 1 1,328 V464 | Novemnber. 1 8, 085 i 149 | 1,735 8, 418
Preecmber.. 17 830 1 1,358 &, W% ¢ Decetnber..| 1,053 b} 42 ] 1,30 7,897
Jamsry. .. 20 420 | 1,087 &d aig 401 0, 670
Februnr, 18 520 a7 45 448 Eil 5, B30
Murels . 24 360 542 20 42 372 5,416
April sl 328 142 22 470 533 4, 279
Mlay_ . i5 252 462 4 4132 e 3,307
Jula. - .i 18 210 b B 441 224 2, 735
P71 LT N, ] 150 173 1LBO7 i July e acaeas g 162 141 2, 107

1 Dopertrment of Commeree, Bureau of tho Census, Tinlletin 156 {(24) and preliminary reports lor crop of
U, Cinmings interpolited to el of mionth whell necessary.

2 Dats for August, B05-July, 1082, compiled from New York Cotton Exchango Weeklds Market Regport,
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TanLE G.—Ginnings, imporis, consumplion, caports, und indiceted supply a8 of
the cnd of specificd months, 1905-08 to 1825-26—Confinued
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Lanty 6—Civnings, importe, consumpiion, cxports, und fndicaled aupply as
the end of specified wmonthy, 1905-08 1o 1925-26—Coutinued
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TanLy B—Phree-year weiphied pury, J305-19015
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year, whith walphts of 5, 3, snd 212 rececling artdor.  For eotiparable pars for Maey of lator yeies see Tabio 1L

Panne 10.—May condilion figures, three-pear weighted moving pars for May con-
dition fighres and estimafed groduction, =112}

; - - i -

Thiren-year . i ! 'Phreg-year |

“"‘:2"\]:::‘? l Comdition Estimated ‘:ﬁ&fﬁﬁ?
Mnpy 25 prexinetion ?

mrasoef ! = ' pmrnsof

Moy 95t ¢ : : May 261

. ! .
Condilion ; Fstimated
May 1 l;#rmll:clmn 1

Mittion | Mitlion

495 i
L4
.0

' Par el of comypuzting pars sew foolnoete for Tabie D
¢ Binleg of G00 pounds pross weight.

Fante 11— nited States Deparinient of Agricnllure's spring cstimate of cofton
aereage pianted, Derember estimale of aereage harvested, and reviscd acreaye
Rervested, 1000-1825 (23, 27, 28, 30, 31}

{En thousand neres —L, o, 000 omilied)

Toviseid

i |
Ravised - T Boring o .
(fionl} esti- Yetr - esthnnte of '1:;‘;;3’:;1";;[ (Ooal) esti-
mmbg el N voarenin foo l:ictiie(i tte of
- aren picked | icultl\'ntmul i wren picked

Bowlnyg
; estlmatu of
3 DECE IR
cuitivation I.

" Decomiber |
Ceslimie of
nren pieked

5, D35 PRt X I TH o 1 Y 5, [ 35, 00 A7, s
o8, 862 a4 : - 35, B 46, 7. T, B2

20175 i 3L, s 7
&7, 052 : 35, 1
.6 T - 3, GG

3 . T
45,004 34, uth, (bd . 48,100 A, 115 4,350
44,007 | M, 283 ; :

! Rueporl fsstied in June, W00-11; fsseadl in Fuly, 10120024, Estimates of the crop-reporting bonrd of
the L'nited Stptes Leportment of Agricuitara,
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Tawreg 12.—Froduction of collon in the United States, extimated from reporied
condilion, pars, end acreage comipared with praductaon ecstimated by Y regrey-
gion ™ mm‘fwu‘ 1004-19215

[In thousand bales—i, ., 000 omitted]

Produelivn,!
esthinnted by
L the use af--

3

Production,t
esthenntind by
the use of—

estinmted by

+
Production,!
the wse of-——

Yeur nnd

Yeor nud . s gt Year npd
wibnth pf ] i 1nonih nf
estinmite {i Rulurus- I esthnnte Rupres-
) slon . sian
o I s FPurs SouA-
11113 Lon
1501 : [ ¥ wos |
May. . . 1200 S0 May. L 1B, 13,400
June_ L, 12,846 ¢ 12012 l' Jone 13,505 12
July. I!.. EIr N E M I Juby. JENGIEY 12, &6
Anguse N L T 19,088 12,810
Sepemler,, . . H J!)I i 13, WO | Soplamber, CELEIR T, 1A
1005 - : } by
Muy LR S {1 M0 T % 1. L 1< -7 ¥ I S 1A b 1
Jone 10,475 . 0, 530 H Jume_ X 12,157
Jury, RRLIRLIN WA July. 14, M&
Anpuat I | 11 F RPN ) B L Ii Aupus 1,619
Sapaainber. . LLEE L1107 humumln.r.“_.. 11,352
11NN i | ! tmo I
AMuy_. CoIL40e Y May. . LD 13,050
June... . 1L ME Jupe,... O b i | 13, D5t
uly S PoAnER July. (o ILEM | LM
AupEust ty, COLLBEE O August L. ILATE [ 12, M7
humuml».r...... L b 2008 - \upwtul.n.r..-... 12302 |12, 487
107 ! : ; it
Mny W Vo DL 608 May. . L1, 275
Junt.o . Lo o, TRLGEE TR dnne. .. 14, (H)
July. Coolmant 1L July. L. 15,085
AuRdst. . Lo TLMG 1 B2 \u;.usl . oLl 15,602 .
Bepetnber. .. 13, -ui[l\; P81 September... . o BELTET ' 4,578
t Buivs of JI'PD |)numh gross weightl,

mguth af
estirnle Regros-
. | sion
. Purs -
_! tion
o1z 1
Moy 12, 104 13,125
§ 14, U5
32, 0240
Ia1, 35
14, o
1013
, Bloy. .. 19,710 , 712
June_o T 12 o8
July.. .. . 247 3,712
Anust_ . LI 14,457
September.. ... 13, 208 3
1132}
May... 13,405 | 13,763
June.. M, 131 14,305
Juiy.. | 1a.azn 13, il
Atgnst 1oL 15,001
September, .. 10,060 | 38570
1491a
12, 205
12,404
¥ 704 | 1L 418
AESt ey TR0V | 1 M
i September. ... I 1,429 [ 1,545

WanLe 13.—Correlttion covflivients and regression coeflicients of finel gicld on

thiv sevest! condition figures, product momenls, standerd devietions, oand
arcgny wsed fnoriling the wirions regression. ogudtions, 71897 o 1213
Cotton eonditlon Hgares ns oi—
Statistical unit V Yol
May 25 ) June 23 ! dnly 9g | Aug, 25 Scpl’.. 5
Cerrelation coeteient: Yield, with candi-
i, . B | 0 6 Q.76 f. 51 LA R R,
IlL‘Lerun covtticient: Yield, on condifion.] 1.21 ) 206 1. 48 2.4
5 TN S FUURRIRIIN I8 | 81.82 81.12 73,24 67,45
Correlistion cocliicient: Condition  and
yiekd with timp (W06=M. .- . o] — 3D - M4 —. 330 -, 187 —, O0R - 172
Regression  coellivient: ¢ ondition r|||(1
yielll, on tlma, .. — B335 | - R85 | - 30215 —. 21078 | —. —. 5332
Product woment: Yleld, With entditinm .. 0. 88 5.7 449, 82 L 6LB2 .
Yirouduet et I1n|c, with conditinn
! wiedd., . . —~% 18 =7 =t 41 -5, 00 — —10.
sruired standurd 3. 47 a5, 82 43, B8 30, 05 a0, 35 8 2
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Tanue V—Threc-jeay weightod dverage aniial colton erposts from Hhe Puited
Stetes for period endbyy st day of specificd mowdh, Joainarg, 10020y, 19260

[Far thestsand Dabes - 5o G0t aotiod]

- . .- e . -

Yenr l Jan, | Feb. - Mar. | Apr. | day i June  July | Ang. SN:L.! Oct., ! Nov.

o725t ont | 66s | 6,005 0, 607 T1E 0, 570 |0, 603 1 80T | 6, T
655 ] 6,02 | B, N0 |0, i | 6, S S0 |G, T8 | 6670 | 6, INT |G 9aG
04 | B80T | a7 | it |0t [ 68 | B0 | sl | o, T
B0 | 8960 F 7, 00| R e ] T 7070 | TAM | T | 7 e
PRI S T AP YRR T Rt S T Tl T
B, Utk 8 105 | o, 197 7, 41
L0 | 750 | TR | TR0 T . 7T
) o0 | 8,461 | & w0 | H &, 3
T80 | T2 ] T IS0 | T et TR
7508 | A0 | T | L RT a0
B0 | S | ST | B 043 | 8, 503
[ EL RS ETRRE 0, e
0, 2500 | B35
8 A58 | B, A68
o {7 . 7 r
6, 160§ 0,058 ; s |, ] 6, 160
A DTT [ 052 | AL | 4505 | A4, 70
4,562 | 500 |, 140 | 5,2 £,
5,050 | 5,8 | & & 70 | 5aen | 5 708
518 | 5 502 5 : IR
6,207 | 8 183 | 5 14 i 8, 17l
sl | sos06 ] 9| B, S8 B, 7
5,078 | & 6t | 5. . G, 5800 [ A
X 0, 750 1 0, [k TR il N T o T
7,67 F T Um0 FALN AL TS

Ul thoesind el Daled, Tinters oxclnedpid whvro l}uﬁﬂihll‘. Lo gineo July L W4, The aeternge for
¥ engnkbowns cowpobed from Bl ecport disto ln ' Tabbe 0 by sionmibng Lk 12 mombhs' Ngnees onding
Wil Ll It adny of Lhe speciliod month nedd welghtlng it § sumuning the corresponding 12 manthy in thy
yunr pruceihng end wolghting & and summing Le corresponding 22 omarbbs cwo yrars preceding und waeight-
g 2 Tho ngeregite of L M months thus welghted was divided by the sum of the weights, L o, 10.

Panne A5 —hree-penr woiglled averdpe eannat eowswmplion of cofton in the
Unitod States for period cading leet duy of specificd anonih, [H08-1426

|1t Lhousnnd Ides—0, ¢, 0 omitivd]

Yeors H Fuly, | Mo ! hpro | May f Jone ! July
I
THON- RT3 < ¥ RN H] 5 BT b B, 855 L5 [ 4, 86
L 1 4. MG T i i ! S AT A BI04 T [, O
mwae n .. 4,2 el 7 AT | R A BIE | ARG R |, G| T
-z 24,5 g LI S R0 | A, TR [ 4,800
{150 FE 4,7 S| A AU A L 4M0 | o, Al
14113- 11 P 23 R G| o (UF | B, LG
WH- , +§H] ] AL o L 5,80l
W15 1 H b, 7o K , B B [ B, I
1010617 T, L 125 NG U0 G iy 27 i 1,
16917 18, R T i it
1B 19 1
LR LI | I s Iyt
T I I - ¥
[ FEAY L Ah A0S
| LEA e o BT 3 . B
et LA DER Y AL b 152 o 1, 4
M35 0§ WY y 1h2 3 3 . S Ml
W20 6, LS I a0, 140 i WG] -Gy ITH G, 213

HNotr. -ln thousand runniig balés,  Thenverngo forguy givan matth was campatoed from Lhe cangiung-
Uer oo du "Fubde 5 by suauiog e 18 aonals" Bguaees endicg with the fogt dus of specitled manth and
wolghting & simmng Lha corresponding 12 monthy io G year preceding and waighilog & nnd snmming
the eorrespunding 12 months bwo yenrs preceding and welghuing @, The aggregnie of Lha 30 monihs thits
wudghlad wis divided by the s of the weights, 1. o, 10

T1431°—28—5
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Tangi 16.—Rute of wholesule prive change e United Stwler, Marceh, 1500-Sep-
tember, 1026, and two-pear weighled accumulation thercof, February, IN02-

September, 1920

Y, alghiled] Waightedd |\\ elghted!: Welghted
fiato of | sceumu-§ Raeto of f accumu- § Hate of | aecumu- | Rate of | neettoi-
chnmge ! | Intlan of | change ! | lnticn of | change ' - Intion of | chinoge t | lotlon of
Alonti chunges ? ;chnuges 1 ehisnges ? changes ?
190! 1952 1603
Janunry =0 G128 [ocemoeeo $0.00205 |, ... 4-0. 034108 | 50, 4778
Fohruary . (305 |- — U0 | 012 | a0l +. H0s2
March. ... -, V3R . —. 0335 | . 0851 | —. 63371 - 4003
Al . 4] . 01236 | s | — G - 2453
May . 0 ; 0 41058 | —omeg | 4, §T0g
Juna,. .. .. { " =+, 02400 =+ 1790 | —. 01176 -+ 1432
July. 0 . A 04780 | - 3012 § —. QiR -+ 0521
Anrgtist | S-.oi082 [ —MITE[ +. X7 —. N1 =. 021}
Faptambar. +. 03707 1. — MG P 4, NG| 4 S0 +. Gk
Ootoler ... -+ 01235 . . 00524 =, -fahl —. 0014
Novenhor . - S HBE0T | 3H | —. 01130 —. G240
JRTTCLT 1YY O e —. B8 ' -+ 44 —. 0138
1905 1500 1907
JRBUATY —oeeoamene. . 0 +0. 1125 |-40.02200 | +0. 1227 (40.01057 | 0. 3020
Folirunry —& 0149 | - 0500 - MHE | - OMRST +. 31
Mprel.o L .. — 4% {4 0306 | —. 0ilD + 06a | O -, R132
Aprtlo. oL L 1] + 022 48040 40030 O -+, 2080
Maw.... — DD | 36 ) . 0Es | - 120 | 4 62158 +. 3428
June .. .. . —. {F353 - g - 1274 | . 02128 +. 3825
July... . . G —. 0300 | —. 02273 | -+ 0614 | 4, 01053 <+, 3954
Augtust . A D1ERG | 0SS +.8396 | O -+, 368
Yopdomber . 123 [+ A OLOT | BN S| O =+. 3388
tptober L - 01103 .05 0 L, OG5 | e 02270 - 148 | - 01033 . 82
Noveuthor. Rk -+ 0362 | 4 Q76 +. 0200 | - 03333 | 42000 | —. (2083 =+. 2841
Decemiber . .| .20 - 1125 ¢ . GEE -+. (155 4. 2198 | 43851 | — 05376 =+. 0987
1903 hatiy] 1510 iFlL
IBnUOTY. o cecaaoa = G4306G § —0. 0108 -Hl ilien l +0.0604 § O +0. 5192 =0, 3
Februey, ... J = E3TEE — 001 [—0.00880 | . 4767 |—D.04210 —. 3008
Murch. .. .| D —. 1434 + 0IOTs | -I- OM9 ¢ 4. 0231 | -+ 8167 | —. 0217 —. 3773
At Lo ] G — 110 E e 028G ) e M40 | - 62857 | . 5610 | —. 01078 =, 1880
Moyo....o... ... O — 1200 | - O31AS ¢ - ZIRZ ¢ — N00A | -1 4B5D | —. 0dL0T —. G
Jape. ... 00 VR I —. 100 +.D‘2£N‘12 +.2&3¢ —. {3 .33 —. Difti —. ol
Juiy. ... L R Y —. 8712 -+ 3600 § —. +. 2841 | - 02322 —, 85
AlEust. .o .. B —. {18 + iodl y 4-.3M0) © +.2782 | 4. 348 —. 240
deplomber. (L. ]| —. 0530 | 02041 ;4 3482 | 661 <b 1801 ) . 03101 —. 2013
Ugtober. . ....... =k 0D =, 0348 | . 03030 - 4 4184 | — 05000 | . 0271 | . 01(B3 —. 1708
Novemhor. ... e DI = 02 GERFG RARSE | - DB155  — 1284 ==, 1403
Precomber ...l + U“!:i l . G448 | . 0I9SL =+ 5364 | —. 013583 -, 1813 | —. G033 —. 1237
i
i
[ 1532 im3 1814 13
oo =
L1 N | -=0. §705 j—0. 00060 002577 =0 03000 @ —4. (426 140 00031 | —0. 0080
Fabruary Cot0ondips ] ‘01000 -, 373 —. (53] | . 02041 —. (208
Biprol, e =+. (2088 | -+. 2148 — 000 | - 1010 . D065
Aprid S BEEE ¥ 0 S MG | — 01620 ) — DTS - DS
Moy .. =+. GI0e0 —. 0000 A 200 | —, 01820 ¢ —, 1282 | 4. G010 4+.0371
Jung. s — 01000+ 3 — QD e RDO2 ] O3 p — 1SS0 O =+ 24t
July_ .. —. (1010 +.0010 | +. 148 — 1488 0 4. 0372
A lII:IIS! 4, G¥N0 Ao |4 1133 | oo —. (288 | - 0I008 +. 0638
Feptember. i G200 734 | 402000 ' 1526 | 408050 | 430381 B 4. G474
tictober. . . s i . 00080 4 1615 | —. 03022 . 0622 1 4= 2000 -+, 117
woasambar. S0 H — OI0BG - -+ GBIG § —~. 08185 ; —. 13567 | . 0OBI2 4 22T
Deteniberoeeeanea.. B ! +. 305 [ —. 02[!2)0 i -+ 0282 i -} +-. 05760 +. 3658
1 i

1'Phe raie of changs !‘ur nuy gitcn :s:nnli: is Lhe Imn.lm of Labor Adl Cominodity index (TTable 17} for
1o gives monih loss e Indox for the seeond preceding month divided by thoe Index far the first preceding

month

1 'Tha waighted secunntintion of clinnge for any givon montl is computed by combining the rale of change

for that inenth with the rales of chenge for the 2 nreeeding months in the (eliowing mnnner: 'he avernge
rite of change far the given mooth amd the 2 fnunedintely preceding months is weighted 8 the average
of tha Arst 3 preceding Lhesa Is weighited ¥ of tha next 3, 6 ond #0 on with Jdiminishing waights for every 3
monkhs’ goouf aotil the wversgo of tha first 3 months fuchizded Is weighted 1.
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TanLe 18.—Eele of wholesele price chanpe in United Sialtes, Murch, IH00-Sep-
tembier, 1926, ond Peo-pear weighted accumuleiion thereof, Pebruary, 1902-
September, 1926—Coentinued

. \\'cighmi" Woightad) Woighled} Welrhled

Rale af § acettmu- | Hote of | necumn- | Rale of | necumo- | Rnde of | nectlm-

chiuigo | datlan of | changs | lation of j chungs | lutini ol ctmngs | datlon of
chnpges | chingas clinopes chunges

1907 18

117473 11) R + -1t , . 41 2623
Fabrimry . _ i . 4 1. 1553

L CABEG
L AR
L (K1
. 3 ALy ]
Nouvetbsr, . L L1E . Rt . G4 f3alg
Ducembor -+1. 3075 -+ (E3D

1824

LT ch o . +0. 07176 7. —0, 14525 | —0. 75
Fabronry . QSRR 3 —= TG | =1 427
Winech, . L ERH . —. (QDATSH | —1. 2648
April. - g EADH I — L 4063
May. O I S . i —L 8%
e —. OGS ] — L 83T
July . ] . B2ED 7 N —L 7iNE
—. (i Sipa | G —L{HfL
—. DG4H i —i1. 5018
.| —. 08850 s — 1. 5G50
—. 8 —. 30 —i.4228 -
— D010 | = BT | - DLIR | — L 0B . —. M35

1025

Janunry L -0, G4
Fobruacy ., . .

Murgh. -
April .

July ..
Aungnst.
Hoptember. o
Octobar. ...
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Tanrg 17.—Priecs of 20 indusirial stoeks (G, p. 302; 7, v. 6, p. 162; v. ¥, p. 148;

. 8, p. 845, 9, p. 166-167)

Your Jam, | Fodn | Mar. | Apr. | Moy | June | July | Aug. | Sept. | Oct. | Nov, | Dee,
Dotly. | Dalts, | Dolin, | Dotts, ¥ Ontls, | Dollx, | Dodls, | Dolis, | Dolls. | Dolls, | Dolls. | Dolls.
B | T 0| VLE} VO.E| V4.2 TR0 ho{ TLO[ TS 7.0
G| 3.8 fih, 4 M0 &by A7.3 S8.0 | 85.81 AT B4.2 675
o 0| 68.0 | Td TLT| Tt ] T3 TRO] B8] GLEB| 065 G4, 2
B3, 1 G2 9 BT, 2] 4o 0| #eA] GLE| 841 0] 52| G2 0z.0
Gt | L] 82T O0L2| 883 SLO| ALTP A0.0] 4.8 3D 404
AT.H ] 47.8] 3| 481 AR 61,2 5.7 A3 nu.l . [ a0.6
TH0| T Bo.o| T.7 5.2 TH&( BLT| BO.Y 52,8 | Had Bl
98 850 D35 Wh 0.1 BB E{ 0| .7 .8 | W W.d
BLG| BLE | BRI SL2( 4 807 T TO.0 [ Gé| Ha S U]
0.4 £ B GRT 7oA | T ThUY BL.O| BO.O | RLG| BAT 85. 6
W3 | B4y 850 903 G2t (.5) .8 B0 S L| BaC 08.0
BH.U 1] 84 B2 RLE| 7.8 TEEB| YTR.L| BLO| 81D 81.0
85.2| B3.27 B2.5| ¥A.5)! BGh.h| BAO| B22| V60| YO.B| Th& 0.0
B0.0 | 83| S5 B LT | BB BLO[ DL 2.3 | 90.8 a8 0
AL29 80.0) 808y 7021 7.7 V.2 ] BOLO) 8LU| YR3| T2 Tl
Bed| B2dy "B S0.AF UG To.B|___ 75.2
an0| 583 G b | 6L 684 TLO| 72} 8a 5| 944 4.4 7.0
GLA| Wi B0 G UDG| BR.A) DLOG OF.4 | 1021|1079 8. 5
PLO| 6] UL w4 07.0] 920 B3 4] 83u| #Mo| TL4 .2
8.0 801 7| BLO) B4 | BLE| 2O S5 BL2| BLO 82.5
82 BE.G 1 DU G0 | 1054 | 110G [ 1026|107 5 | LT ) 110.8 ¢ 1067
A6 BDE | LDD T BLa fil.4 ] 900 | 854 | E7.0| B4LD| 784 720
Wma| A4 .7 Tne| bl 8.6 | 68| 0.2 TLA| 780 e
B0 BR.3 LT 6| W4 95.2 | W3 | 9981004 ua8 7.6
LS| WH.8 | 1015 | 62| .7 89,3 M.6] 0.4 8.7 0.0 LIEA |
. 3 15 PLT| B0.5| g B9.3 | 100.3 | 102. 8] 102.0 ] 108. 2 114.2
22 12012008 ] 1B | 126 1 | 1388 9 1830 [ 1306 ) 140 149.9 | 150 E 1. 2
1600 ] 150 | At | 0.5 | 1402 § 1492 4 156G [ 163,23 16001 |ao e ifem e

Phe origion! spuree Is (e Wall Street Jouroald.

Tanmg 18.—Wortd rolafive prive of collon ¢! Newe Oricans and basic

which computed, 19001028

date from

Aver- | Thit- § [ Aver-| Buy-
ngn | reaaof l uge t}uuuqr
Yeur begin- D}Tf'ﬂ };ﬂ'ﬁ?{ Sterling British: 4y 04 1| Year begin- I!Il;:'!!rﬂ [::::}j‘é‘; Sterling Britishy 4. 0
nlne Aug- 1 1| s nrico : ning Aug- 1| af ALt |, 2% pirico Y
ust - [poand ol A noat overz| BRieS uat—  (NOUDCH O A chunged| levels | PPEC
wtNewy Com- atNow| Com-
Otr- [ moli- Or- | modi-
enng | thes loans | ties
W Crnds i lonz Crnfx Lralix
Aupust o (B 50, 83 .. Agusi - g4 54 81 | 0.5413
Sepeher_ | 139 80 £8 | 10140 || Seplomiber..] Bo43 22 7% TR 81| .Hinl
Oetrlwr ... B AT il B3 | @402 § Qetober._ - B.ae ul i - Bl | . TRAT
Novewhar, | A8 8014. 851 .92 || November..| 7.82 87 4. . &1 | .7025
Decrmnlier...| #.50 H B8 ! .u% [} Deeember._.| B4 88 . i 81 | .7BM3
Ty, ... W52 T £ | .o080 || Joouary.. ... &0 o0 . . 51 B
Wohrunry, | @20 R a2 Gl || February __f 9,24 B . " 81| .90l
areh..... | 8- ™ g2 | L9088 || Marchi.oo... K] 87 |- - 8L D488
Aprilo .| 818 ] B2 | 840 ) April. .05 221 I P 8L} . 9857
My .| T.nw 8 a2 | .TBAD || Mey. 114 85 Bl | L0085
Ttz . .| 8.05 Kt 82| L858 5 June. 271 B forammnnn 81| 1. 2533
July ..o . 8.33 8 B | sk | July ... 13.02 -2 ) PR 81 | .2013
1601 1603
Atgust.aaa. g.98 il 821 812 )| August.....] 1270 Bl | 1.2506
Sepdember__| & 15 a1 42 | 8183 || Sepiminber..| 10.72 BL | 10571
Oelobwt..... . 80 82 ] L8071 Ontober. ... 0,66 BL| .O5EL
Wovemher. . 732 51 g2 | .70 ] Neovember..| 10.72 &L 106392
Deeembier. 503 5 82 | .7B85 | December.. ] 12,52 BL [ L2417
Joptimry.___.] 7.58 B2 g1 .|| Janunry....- 11,06 #2 4 1.3702
Febtoory...] 808 8L &1 §162 || Februnry. _{ 14.38 B2 1 1. uina
dnreho ... 8. §1 81 .gs27 | Mhrch. ... 15,07 82 | 1.4001
Al 0. 14 B2 &1 g | Aprile 14,45 82| 14161
Mny... 030 & s .90313 || May. 10,41 82 [ 13218
Juno__. 0. 13 &1 SL ] .0075 | June... TL38 &4 82| 11217
July. o 8.4 85 81 L8816 Nl July e o 10. 86 E: - 3 P 82 1 1L.0v00

Sterling exehamee taken nt purity, $2.8665, prior to January, 1012,
2 1ritish i}ricx‘. Tevel is Stotisk Index Numbor {coptivuation of Sauerbeeks) {1).

only uununl indices ware nvalloble.
+ Market closed.

Prior to Tanunry, 1010,
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Tauck 18 —Wortd reiative price of colton et Xew Orleuns and busie dalye from
which compiuted, 1960-1826—Continued

Yoear Gopin-
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TasLe 18.—World relutive price of cotton al New Orieans and basic dule from
which compited, 1900-1926.—Continued

Aver-1 Bo- Aver-{ Bu-
nign e of a[ia reau of
Your begha- | RIS | LAD0T | sorting Britishl 1o ong [ Feor begin- | PSS [ Tab0r|gorynetnrisian] 1o 10
ning Aug- |::}:|r§(t ot all| . ox rico | hocn || ming Aoy pf?und of Al M- g)rieu price
ust— L o] Com. | tloge] lovel ust— ot idie] Com. | change| level
Or- | nodi- Or- ) modl-
leans | tley leans | ties
15914 Cenis Daolls, pLilLss Caniz Doliz.
Angost____.. ) W 60519 208 | August...._. 30,38 0 216 [4.2720 | 250 | 11704
September. | 8.4 132 | 4. U858 pliy] L8578 Sepu.mbcr .- 20.38 210 § 4. 1 262 | 1. 1ubt
Oclobier ... i 97 j 4. HH 05 . 55D tobor . ___ 3530 2L ] 4. 1840 24 | 1. 39
WNovemther | 7.43 77 | A B8R7 1431 LH0HL NO\'Un!lJLr .| 858 217 | 4. (03 271 | 143564
Doeomber..) 7.18 87 | 4. 5085 163 | 5T || Deeeniber. .| 35180 223 13,8183 270 | 1. 4§843
Joapiney_ o LB 8 | A B2 Ui | LBE45 |§ Snnuary__ .. 40. 233 | 3. 6778 288 | L4030
98 | 4. 820 118 | 6057 || February 2 232 | 3.4610 ¥an | 1.45615
80 | 4. THHG 102 | L5285 || March..__..| 40.G8 234 | 3. 7258 307 | 14180
g8 by 124 | L7058 || Amd), . 41,41 345 | 3.8310 S13 | ). us
160 | 4. Tua 126 | 6578 } May. 40,32 247 | 3. 88 305 | LAz
P | 47730 125 | .681L || Juna. 40. 49 243 | 3.9488 300 | 13428
106 | 4. T85O 125 | 8473 || Tadya oo 32 41 241 | 3. 8847 . 280 | L34
1920 )
Avensho.-. 8.0l Wiy | 4. 883G 136 | L8600 | August___._. 3403 241 | 3.6210 208 | 1.%365
3 180 | 4. 8767 157 727 | Beptember. .| 99,35 226 | 3. 5103 282 | 145
02 | 4, 6537 120 8734 | Cotober_____ 0, 07 BIL | 3.4751 M2 .83
| 4. G084 133 L8212 || Nuvember_ ! 17. 65 185 | 3. 4372 2081 .7
M | . 7100 iEH L8111 [{ December___| 34, 61 e | 34024 23| L6178
I | 4750 15 . 7830 . 170 | 3. 7420 22| L6828
105 | 4760 144 L7287 1460 | 3. 8758 215 | L6354
1y | TR 153 v 1250 155 | 3. 9111 208 | .53
121 | 4. 705 L L7152 148 . 4202 e | L5030
)4 7582 | L 76 145 | 3,07 i - 8424
128 | 47570 6 i 142 | 3.7815 183 | G348
128 1 4.757G 158 | 7807 141 | 3,832 186 | 8718
14814 1821
Aupgust...... 1. 26 125 | 4. 7576 158 | 3405 & August._._..| 12.78 142 | 8.8538 181 | . 7507
Boptember - 15,27 1 | 4 7673 158 | .B343 || Septrinber. .| 10,35 141 | 3.7240 175 | 1.1523
Oetolrwer.. ... 1T 136 | 4. 7560 66 | 8527 || October.._.. 13,699 142 | 3. 8728 1463 | 1. 1457
November__| 1915 40 | 4. Th6G 7 | Lo | MNovoerder_ | 17,27 41 | 3. 9702 161 | 14333
December., | 183 n | 470 181 | .9271 [{ Decomber..| 17,16 140 | 4. 2651 157 | L6240
RE T TTE o N I 1 153 | 4. 7574 187 ¢ 882 [ January__.__ 16, 53 138 | 4. 2248 150 | .e802
Fabruur NRYRt 157 | 4. 7 43 L8181 | Febryary .| 18.38 141 § 4. 3620 185 | . Gip2
Mveho . ..} 17, G g2 | oL ARG 108 L8428 I Murch 3 142 | 4. 3757 5T | (667
April... MLl 173 | 4. 7565 203 LBE2ZR |[ April 143 | 4, 4134 158 | 850
biny. o 20,06 183 | 4. 7853 208 ) L8568 | May 148 | 4. 4461 150 | Lo773
June. |7 185 [ 4.783 26 1 1.0033 } Jume. 153 | 4. 4510 158 | 125
July ... 23,41 188 | 4. 7553 208 | LOG42 | July___...... 165 | 4, 4464 157 | 1-2081
1617 1522
Anpust oLl 3500 180 | 4, 7555 2066 1 10532 |l August..._.. 21. 55 165 | 45547 152 | 12000
Bapember. .| 2168 187 | L TH48 207 ¢ L9125 || Septemiber_ | 20.7¢ 353 | 4.4307 150 [ L1758
Oetober. ... o576 185 | 4. T30 212§ 1.1263 || October. ... 22,95 154 | 4. 4385 153 | 1. 2319
Novepiber .| 28,08 183 | 47618 25 | L1737 || Nave mber_ .1 25.3 266 | 4. 4700 153 | L4083
Decemnber | 20.07 132 | 4. 7517 247 2 N 156 | 4. 6098 152 ¢ R3022
January.. .| 3167 184 | 4 7627 PR T 146 | 4. 6548 133 | 14807
Foebrawey . ) 30.92 180 | 4. 7520 220 157 | 4, 6608 155 | 1. 5374
Dfnreho .- 376 187 | 4. 7530 0 150 | 4. 6857 150 | 1,608t
April_o.._ {3305 100 | 47546 223 150 | 4. 0355 137 [ 15054
Moy ________ .82 0 | 4. 7548 226 168 | 4.06257 135 | 1.43718
Jume. ... d0.7 191 | 4. 7534 poii] 163 | 4. 6147 150 | 1. 5879
July. ..o o4, b0 10 | 4. 7581 7 I8l | 4 5834 147 | L 4560
1918 1623
Avgust_____. 30,23 200 | 4. 70657 539 - 160 | 4.5603 1471 1.3768
September. | 3. 28 o | 4G 231 154 | 4. 5422 15 ] 1.
October_____ 31,19 202 1 4 7547 zi2 153 | 4, 5237 150 | 1.6361
Novemiwr. .| 20.75 MY 4 TEE 220 152 | 4. 8822 156 | 1. 8871
Dpeomher,, | 2644 HME | 4. 7576 250 158 | 4.3001 156 | 1. 6644
Jonunry ... 28. 84 183 [ 4. 7008 234 Janunry.. . 151 | 4. 2581 161 | 1, 6048
Febroury_..[ 206.97 13 1 4. dodn poh] Fabrppry 152 | 4 2077 13 | 1. 7628
Movedio oo 206. B4 06 { 4. 7117 27 180 | 4. 2008 161 | 1.8115
April. .o .} 20.70 180 ) 4. G{AT 7 148 | 4. 3513 i | 1,705
May oo 20.36 202 [ 4. 8670 23 3T | 4 0608 161 | 17241
June. ... 32,40 M3 | 4 52E) et 145 | 4, 3198 140 | 1, 8778
July . -__...} 33.83 22 | 4. 4287 243 147 3704 183 | 1.0206

¥ Market closed.
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Tanre 18, —World relative price of cotlton at New Orleans and buesic dale from
which computed, 7900-1926—Continued
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TasLg 19—Defintor or fector by which New Orleans averdge monthiy spot price
of votfon {cenis per pound) wast be multiplied in order to oblain v world
relative price of cotton «f New Orleuns™
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Tacre 20—~Korecasts of praduction aind December estimates of the Uniled Staten
cotton crop, L904—1024%

(In thousnnd bules—i. o, 000 amitted)

Forecasts of production— Pro- Forecasts of produetion— Tro-
U B |11, . _ 0 dlue-
1 tl(:!l ! ' ' r.ir.)§|
- esti- . i oL
Yenr | au- | 8- 1 gt | 10nte, Year Au- | Feoe | oete. | ruste,
June } Fuly ¢ osne | olem- ) De- Jume | July | 2G| tem- | N De-
! k her er oetn- Kl b Sl
N i ber bur

— e | [ |

1890, - | 10, v L0 STHE 10, W 1, 408 10, 7400 10, 168 [ Jue. | LY, EG0 M, 200] 12 000 11,500 11, gy L1, 511
195 12, 00m2] 30, BERY 10 FF) 10, W07 LY | 13 540 (] 10172 1%, LA0) 11, GiR3E 10, 00| 12,409 17,047 10, 040
JUDT. L 5%, i) LD, B 42, B06; L2, o) 12, 460) 11, 878 3 1008 | L3, B5Q) 15, 327) 1%, 610( L1, 147) 11, 518] 11,700
1908 _| 13, 223) 3, 305 18, 614] 12, 658 12, 12, 3 3 i

Wb, ] B 12, 118 11, 4] 10, 817| 10,573
1910, | 42,4801 12, 6211 11, 820 13, 478] 12, 102
(RLL. o) 13, 48| 13, 05| 14, 002( 12 088] 13,777 L4, 2 , 300,
B2 | L A0 1Y 7o 12, 408 L3, S 13, 7T 0 800 R0 ] 12, 200,
TR 18,720 10, D 14,257 L, ) 13, 208) 13, 677 . 1o | 16, 480
1004 1| 15,408 14, 131 13, 020 36, 0 26, 066] 15, 260

12408 11 517| 10,788] 11, 015 10, 08
12,080 12 654 12 662 12, 587| 13, 153

1
. I
16HL | B2 0%4] 12,0450 1D, A17) 1), 865] 14, 301 12,163 [| 1915....] 18, 500] 12, 381] 11,876 11, 607 10.950! it

Division of Stalistienl ard Llstorlenl Regeareh, Unifed States Department of Agrledl-
ture,  Compiled frotn reports of the Division of Crop and Livestock Batinwtes, In bales
of G000 pounds gross welght.

The ot for 1904 to 1914, incluslve, were tnken from Tables 10 aug 12, except that
the December estimntes are the otlleln) ostimates issued nbout the trst week in December.
The wonth deaignatlong bive besn arcamnged go that the fopeenst Uated relers o the month
durlog which knowledge of thatl forecust prevailed. Thus the dutn for June are compled
from comdition Bpurves lssned ng of e 25th of Moy, From 1815 to 1923, iucluslve, the
diern for Iuly to Uetober wonths, toelusive, ace the ollicia) produetion furecasts, knowlud‘i{c
of which prevalleg durlng the specified meoth.  The datz for June in this perlod and in
1034 come fromt Table G, December date are official estimates of produetion jssued In that
wonlly, ne s also true of 1824, o IB24 two production forecisty were {ssted durving
cach ol the wmenths July, Aupust, September, Ovtober, and November. The dotn ilsted
under any of toese months for' 19284 aee, therefore, the avernpge of the two foreensts lysoed
in that mentin  In using thils series ag n measure of polentinl supply, potentinl supply
in Noveniboer was tuken to be the same ag that shown for Getoher, except for three yeirs,
A0, 1022, w1924, T November, 1919, » conilitlon egtimante of 51.1 pee cent inglonted
noerop of 10,040,000 Dules, and n speeia! Joreenst in November, 1923, of 10,040,000 bales,
and these duta were psed fer November 1o these two years. Iy 1084 two reparts were
igsued nnd the average of thwese, 12,004,000 bales, taken. [otentla! supply from Jaguary
te Moy, inclusive, wius aken as ejquivalent o the preceding Decomber estimmte.
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