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Letter of Transmittal

College Park, liaryland,
May 15th, 1928.
To the Dean of the Graduate School and the Head of
the Department of Agricultural iconomics of the University

of Maryland.

Sirs: There is transmitted nerewith a report on the
forecastiﬁg éf the acreage, yield, and price of cotton in
the United States, giving in a skeletonized form, yet, in
sufficient detail to permit an immediate understanding of
the problem, the results of four years' study and research.
This work was commenced at the North Cérolina State College
bf Agriculture, was carried on for one year in Washington,
and nas been completed at the University of Maryland.

The first oart of the report deals with spot cotton
prices, the factors upon winich taeir fluctuations are de-
pendent, and the extent to which they can be predicted on
the basis of current cotton production. 4n analysis has
been made of the causal relationship existing bveltween
cotton production and subsequent monthly prices, and the
degree of this relationship is expressed as coerficients

of correlation. Predictive ecquations are Tormulated from



these expressions of correlation.

The second part of tue report embodies an analysis
of the extent to which acreage of cotton planted is in-
fluenced by monthly spot prices of cotton produced during
the preceding year., Coefficients of correlation have been .
calculated from both deflated and undeflated prices, and
the predictive equation is formulated in the same way as
the equations for price oredictions.

The third part of the report deals with the religbility
of the par method of production estimate and with the yield
of cotton as influenced by various weather factors. Relation=-
Ship between weather factors and subsequent yields is ex-
pressed in the_same way as the relationship between pro-
duction and prices, and prices and subseguent acrecage. In
addition, the degree of accuracy of par estimates of pro-
duction as related to actual production is expressed in
terns of correlation coefficients. There is presented also
a newly evolved procedure of production estimates, desig=-
nated as tane ratio method.

I cordially transmit to you this report.

F.H.Harper



Acknowledgments

S0 many have contributed information and assistance
of one kind or another in the oreparation of this report
that I am unable to make mention of all who have aided
me, but I hope they will understand that my thoughts are
none-the-less sincere because of my failure to mention
their names. In a few cases, however, the extent and
special character of the service rendered make it quite
necessary and proper that I should express publicly my
obligation and indebtedness to those who have rendered
these services.

If the writer has been successful in finding what
he searched for, it has been largely due to the ready
good-will and helpful cooperation of many specialists,
most of them men whose time is much occupied, but whose
interest in this work has led them willingly to place
some of it at the ﬁriter's service, and to contridbute
freely of tneir knowledgé to the perfection of this study.

I wish to acknowledge with grateful apopreciation
tne suggestion from Dr. G. W. Forster, Head of the Depart-
ment of Agricultural Zconomics at the North Carolina

State College, that there is a place for such a report



on cotton forecasting. It was he who first gave me
assistance, and under whose direction the preliminary
analysis was made, I desire to express particular thanks
to him for his cooperation in the correlation studies of
prices. He was of much service in advancing the general
economic principles of forecasting, and the value of
his suggestions regarding analytical technic is inesti=~
mable,

Further acknowledgments are due those two gentlemen
of the University of Maryland, Dr. S. H. DeVault, Head of
the Department of Agriculturasl Economics, and Professor
W. B. Kemp, Assistant Dean of the College of Agriculture,
who, not occasionally, but systematically and continuously,
have advised with me to improve the work as a whole by
criticism, or to enrich it by additions.

Dr., DeVault has spared no effort to perfect his many
contributions on the purely economic phases of the problem,
and in many instances his aid has been given under con-
ditions which necessitated sacrifices of time on his part.
He has diligently read and reviewed the proofs from the
commencement of tne work and improved them in a systematic
way by valuable additions. lany sections owe much of their

accuracy and completeness to his assiduous care, and his



criticisims and suggestions in regard to the economic
aspects of the various phases of forecasting nave enabled
me to pursue my work without interruption.

Professor Kemp has devoted much of nis time to a
critical examination of the analysis, and his kindly
criticism of statistical technic, together with his
assistance in the more advanced concepts of correlation,
have been a continuous and stimulating source of encourage=-
ment to me. Without them this study would have been carried
forward less rapidly, and much of it would not have reached
its firal stages. Those who are familiar with Professor
Kémp‘s work in correlation, and his numerous findings in
bthef phases of statistics, know with wnat an amaging
wealth of evidence he illustrates the subject upon which
he touches. His extensive knowledge has been generously
placed at the writer's service taroughout the course of
this study, and there is scarcely a principle in corre-
lation in my work to which he has not added a part. It is
impossible for me to estimate the value of h;s assistance
_in the multiple correlation studies, to the accuracy and
completeness of which he nas made many additions. He has
contributed similarly to the correctness of the ratio-method
of estimate, and has revised and corrected the more diffi-

cult mathematical equations that have been submitted to



him. Professor Kemp has been generous with his help on all
Phases requiring\further investigation, and, by his personal
interest in the field of statistics, has saved the writer many
hours of work. The solution of some of the problems confronted
seemed at times to be beyond my skill, but the suggestions which
came from him encouraged me to renew my efforts in the task before
me., I owe him an everlasting debt of gratitude.

The author gratefully acknowledges further the assistance
received from Dr, G. F., Cadisch, Assistant Dean of the College of
Arts and Scienées, University of Maryland. He has read certain

sections of my report, and his criticisms have materially aided
me in solving and substantiating various theoretical economic
concepts. Those who know Dr. Cadisch are aware and appreciative
of his marked ability, both as an economic theorist and as a

practical ecopomist. It is this ability, this exceptional
power as a critie, that has been so generously placed at my
service., I owe him a debt of gratitude which only feelings,

not words, can express,

Acknowledgments are due also to members of the cotton trade
throughout the country, especially the cotton merchants over the
entire South, and the Secretary of the New Orleans Cotton Exchange.
The author is indebted also to Dr. F. A. Pearson, Professor of
Agricultural Economics at Corneil University, and to the corps of
workers in the Cotton Division of the United States Department of
Agriculture. Of the assistance received from the latter, that of
Miss Elna Anderson of the Bureau of Agricultural sconomics was

outstanding.



Authorts Note

To the student of economics present themselves fhese
questions: What has been? What tends to be? What causes?
The first necessitates historical economie study: the second
involves theoretical statistical analysis: the third demands
actual interpretation. In the analysis of causal economic
relationships, historicai tendencies as sources of aid
cannot be dispensed with. It is upon these tendencies,
these influencing causes and resultant factors, that we
make our estimates of probable future conditions. The first
two questions, in a way, are tributary to the third; Bvery-
thing is interpreted in terms of past occurrences or ten-
dencies, and in order to predict with any appreciable degree
of accuracy what will happen in the future we must first
know what has contributed to resultant effects of the past.
Once the causal factors are known, the next step is to measure
their relative influences upon the resultants.

It is the funetion of economic statistics to assemble,
arrange, and analyze economic facts, and to make practical
application of the knoWledge gained by study and experience,
in estimating what are most likely to be the immediate and
ultimate effects of various groups of causes. XEconomiec

laws, therefore, are statements of tendencies expressed



as the most probable occurrences and recurrences. They
contribute, along with sound reasoning, a part of the basic
material used in solving practical problems.

Historical analysis always involves varying conceptions
of the time element, and there is no distinet line of divi=-
sion between those tendencies which are normal in behavior,
abnormal, and occasional. The latter are those in which
certain momentary factors exert a pronounced influence, while
the former are those resulting in conditions ultimately
attained if the economic factors under consideration have
sufficient time to work out their full effect undisturbed.
Abnormal tendencies are those which the economic factors
under question do'not allow sufficient time in which to
work out their full effect. These tendencies shade into
one another by continuous gradations, and those variations
which may be regarded as normal if we are tainking of
changes from day to day on a cotton exchange are but
occasional variations in regard to the tendencies over the
period of a year, and these in turn are occasional with
reference to tendencies over a quarter of a century. The
time element itself is continuous, and it is the factor of
greatest difficulty in almost all economic problems. It
has no absolute partitions into long and short periods, and
what is a long period for one problem is a short period for

another,



Foreword

Some economic phenomena can be subjected to accurate
quantitative measurement. It is hardly conceivable that eco-
nomic science could possibly have made much progress had
there not been developed certain definite units of quanti-
Vtative expression, When we wish to know the exact distance
between points, we do not ask for speculation; we take a
yardstick and measure it. If a patient is stricken with
disease, the physician doesAnot seek mere opinion, he makes
an\actual diagnosis, In the field of economics, however,
though the need for units and applications of measurements
in a quantitative sense is as great as in medicine, we have
been guided in the past largely by guesses and opinions. The
farmer plants his crop, cultivates it, and, with the forces
of nature aiding him, brings it to maturity without giving
any thought to potential demand for his product in relation
to other products. Collectively, at least, the producers of
agricultural commodities have failed to adjust their pro-
duction in accordance with general economic principles. Their
plantings fluctuate with prices, and they are not based ﬁpon
the future economic aspects of market demand.

Agriculture has lagged behind industry for a number of
years. The underlying causes of this are to be found in the

fact that agriculture, being less centralized and less in-
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tensive, bhas been slower in taking advantage of those
greater external economies, Farmers as a group are not
lacking in internal economic éfficiency, but rather in
those broader economic spheres of orderly production,

marketing, and others dependent upon the development of

tne industry as a whole.
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Introduction

Some of the most important problems in economics deal
with the inter-relationship between production, prices, and
acreage of agricultural products. This inter-relationship
_1s being more fully recognized as time goes on by both pro=-
duction and marketing specialists, ard in some cases it is
" obvious thét marketing organizations handling only a small
part of total volume of a particular commodity have suffered
losses, and even total failure, because of their attempts to
procure higher prices later in the éeason or during the
next cerop year. The specialists in economics and marketing
are beginning to éomprehena the primary causes of abnormally
low prices, but the progress of market investigation is
making more evident each year the conclusion that in prac-
tiecally all cases the wide fluctuations in prices from year
to year are conditioned upon a lack of orderly production.
Zxplanation of the occurrence and extent of relatively low
prices, therefore, requires not only the recognition of the
causal factor, but also a detailed and comprehensive statis-
tical analysis. In the case of most products the first has
been easier than the second, since detecting a causal factor
is simpler than the analysis of causal conditions. For this
reason, we have much more nearly exact knowledge concerning

the former. In fact, practically all of our exact data in
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agricultural economics deal with the causal factor, but
such ideas as are sometimes held concerning the extent %o
which prices fluctuate in accordance with fluctuations in
the causal factor are general and vague, chiefly based on
observation Fl) rather than on actual analysis.

The importance of a clearer understanding of the in-
fluenée of production on prices becomes the more evident
when we realize that prices themselves are influencing
factors upon acreage of crops planted, and that prices at
various times in the year affect quite differently the in-
tentions to plant. It is to be expected, of course, that
varying sizes of the-crop harvested will react in many ways
upon the probable crop of the following year as measured on
the basis of precéding prices, which, as has been stated,
are directly related to acreage planted. Convincing evidence
of the causal inter-relationships existing-between production,
prices, and acreage of cotton will be found in the analysis
following.

Experience in marketing problems leads one to believe
that price changes can only be understood through exact

A A . B S . B . . M ey i s . S D I T S W e VS MNP G SUL I S VS NS SED W Sl G G R S UL P W YA G L e S D el W G G S WE R Y b S

(1) It is not, of course, to be inferred that economists
have . failed to recognize the importance of supply as related
to prices and subsequent extent of planting. fven the earlier
economists were aware of the relationship between supply and
demand. They realized also the significance of the law of
diminishing returns and the fact that market price cannot
long remain below the cost of production.
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analysis of their relations to conditioning factors, and
cumulative evidence indicates this to be particularly true
of cotton. The experience of southern farmers in 1926
presents furfher argument for prompt and critical attention
to the relation of production to prices. With cotton selling
at six and eight cents a pound it seems evident that recurring
depressions can be prevented only through a comprehensive
understanding of the price regime. Perhaps at some future
time the production and marketing of agricultural products will
be controled in much the same way as manmufactured commodities.
It is, of course, obvious that there must be some com-
prehehsive production program if agriculture is to maintain
a proper balance over short periods of time. For long periods
the tendencies have sufficient time in which to fully manifest
themselves, and from this viewpoint there can scarcely be any
jroblem of over-production. It is the seasonal and short time
over-production which most seriously affects the producer,
and it is because of the disastrous results that ageiculture
should be placed on a basis that is sound for all periods. It
is recognized that the forces of nature are somewhat beyond
the control of man, but is it not possible for producers to so
organize that the relation between quantities of the various
products and the demand for each of them will be more in

accord with relative consumption?



14

Historical

In the statistical analysis of causal inter-relationships
existing between production, price, and acreage of cotton the
studies have been carried on’exelusively in the United States.
A thorough review of statistical literature shows that four.
ﬁuhlications, the work of two specialists, have been issued on
the subject, and these constitute the total systematie work that
has been done.

H. L. Moore (1) found a simple coefficient of correlation
of minus .819 between cotton production in the United States
and yearly spot prices. When purchasing power of money was
taken into consideration as one of the independent variables
the multiple coefficient was .859, and in holding the purchasing
power of money constant he was able to obtain a coefficient of
minus .808. He found that even though there is a coeffieient of
correlation of plus .492 between cotton prices and general
purchasing power, no increased degree of accuracy is to be ob-
tained by taking price level into account, neither by incorp-
orating its effect in the predietive formula, nor by holding
its effect constant by partial correlation.

Between accumulated efrfects of May rainfall, June temper-
ature; and August temperature and the subsequent yield of cotton
per acre in'Georgia he found a multiple correlation of .732.

Similar relationships were calculated for the states of Texas,
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Alabama, and South Carolina, and in most cases his errors of
estimates were less than the errors involved in the forecasts
0f the United States Pepartment of Agriculture.

B.B.Smith (2) in working with the relationship between pro-
ductibn, value,mand price of cotton and acreage subsequently
harvested found the latter independent variable has more to do
with determining the producer's mind with reference to acreage,
though a portion of the effect of value may be considered as
included in the price., His studies center around relative price
changes as related to subsequent acreage, and he found from his
correlations for the period studied that in 70 per cent. of the
cases the estimates were within 3 per cent. of actual.

In another publication (%) he shows the relationship between
certain weather factors and yiéld of cotton in Louisiana. From
the combined effects of June, July, and August preeipitatioh, and
June and August temperatﬁre, he worked out a multiple regression
équation which when used in estimating normal yields gives an
error of estimate one-fourth as great as the standard deviation
of actual yields.

In his latest bulletin (4) Smith discusses at length the
fundamental factors affecting cotton prices, and he shows a very
high degree of accuracy in estimates of the average of spot prices
for the months of December and January taken together. In calcu-
lating the coefficients of correlation he takes into consideration
supply and grade of cotton and the general price level. No attempt
is made, however, to estimate prices for specific months. In this
publication he shows also a high degree of approach to accuracy in

acreage estimates, duplicating his results in a previous work (2)
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Suggestions to Readers

A study of this kind involves s0 many concepts of
statistical and analytical technic that it is not possible
to give in complete detail all the calculations that have
been made. The work has grown to twice the size originally
contem@lated; and any attempt to show more than general
analytical procedure and ultimate conclusions would make
it too burdensome for those who are interested in its
perusal, The writer asks the reader to bear this in mind,
particulariy when studying the coefficients of correlation,
where only reference is made to the method used. No report
of this nature could include the details of solution of the
many problems involved.

In statistical étudies of historical data in which there
is a decided trend it is important to know in interpreting
the results whether or not any part of the trend has been
removed. The reader is reminded that in this work where
coefficients of correlation are calculated by the percentage
change of first difference method the greater part of the
trend is removed by the mere technic of the method itself.
Series whose relationships are not expressed by the per-
centage change method, or in which the trend is not a greatly
modifying factor, are correlated from residuals of lines

of best f£it or deviations from the mean. It is noteworthy
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that in the percentage change method the variables in the
series are expressed as multiples of their respective
standard deviations, which places them on a readily com-
parable basis.

The United States produces more of the world's supply
of cotton than any other country. On an average, American
mills consume about forty per cent. of the domestie pro-
Guection, and the other sixty per cent. enters into the
world's channels of trade as exports of raw lint. A4s a con-
sequeﬁce of these facts there is a greater causal relation-
ship between production in the United States and prices at
our own markets than there is between world production and
prices at the American markets, or between domestic production
and prices of American cotton at any one foreign market.
There would probably be a reversal of the latter situation
if the entire volume of domestic exports were sold on one
foreign market. As it is, the foreign sales are divided
among & number of markets, the more important ones being in
England, France, and Germany, and the volume of American
éotton,soid at any one of them is less than the volume of
sales at domestic markets.

Relationships between production and prices are ex-
presséi as coefficients of correlation on the basis of both
deflated and undeflated prices, and the reader's attention

is particularly called to the concepts involved in this
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analytical technic. Regardless of personal opinion, it must
be remembered that the estimation of deflated prices has
little significance in attempting to formulate equations
from which changes in actual spot prices in the future are to
be predicted, since a prediction in terms of deflated prices,
if it is to have meaning to the cotton trade, must necessarily
be expressed in terms which enter into the general scheme of
composite price level. That is to say, a price prediction
must always be undeflated.

Acreage predictions by means of an equation formulated
from the relationship between cotton prices deflated with
the price index number of farm products and subsequent acreage
harvested involves a principle quite different from that
alluded to in the preceding paragraph, and it is to be kept
in mind that there are certain alternatives in agriculture,
meaning that the decision on the part of the farmer to plant
cotton is somewhat influenced by the relative values of
farm products. This is the reason that acreage predictions
can be fairly acéurately made in December preceding the
harvest year. Cotton prices defléted with the index numbers
of all commodities do not afford a satisfactory coefficient
of correlation for the predictive derivatives, since the
deflation is involved with factors rather indirectly re-
lated to agriculture. The acreage estimates by the ratio

method are based on that which is most likely to occur as
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expressed in terms of normal trends. This is thought to be
one of the most feliable methods of making forecasts, and

it is the general principle followed by the organized economie
services throughout the Country.

For certain well-defined periods of time there are
decidéd relationships betweén weather factors and subsequent
yield of cotton per acre, but the reversal of yileld response
to varying climatic factors gives rise to serious errors in
the formulation of rigid predictive equations., These varia-
tions in response, unless they occur in continuoﬁs succession
for a number of years, cannot be incorporated into an ex-
pression of causal and resultant relationship. In the par
method of estimate, each varying factor is weighﬁed, regard-
less of the time and order of its occurrence, and its probable
effect upon yield is more easily estimated. Likewise, the
ratio method of estimate takes into account the composite
effeet of all factors influencing yield, since any prediction
for the future is expressed in terms of what is most Iikely
to occur in relation to preceding.occurrences. In the pre-
dicitve equations formulated from coefficients of correlation
between weather factors and yield there are numerous causes
entering into final results which are rather difficult to

measure in terms of numerical expressions of relationsaips.
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Sources of Data.

In any statistical analysis it is essential
that the problem be gtudied in its various phases
in order to determines the possibility of statistical
approaches., When it is found that the problem possesses
analytical mérit,one of the most important factors to
be considered is the availability and collection of
required data. There are often many sources from
which data can be taken, but it is the duty of the
investigator to decide which source is the most
reliable., This faet, together with the necessity
of sometimés converting original units and figures
into other expressions, has been constantly in the‘
foreground during the course of this study. This
analysis, insofar, at least, as the applicability of
data is concerned, is quite comprehensive, and in the
collection of statistical material recourse has been
taken in every case to official reports, either of
the Federal Government, State Institutions, or other
sourées of high orders of exceilence from which these

agencies make their compilations.
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The data relative to cotton production,
aereage, eiports, imports, consumption, and farm
value of cotton were tabulated from unpublished
official reports of the United States Department
of Agriculture, the United States Department of
Agriculture Yearbooks, and reports of the Bureaun
of Foreign and Domestic Commerce. In some cases it
has been found advisable to take recourse to un~
published records because revised figures are often
not given in the latest publications. Data from
unpublished records were tabulated in the offices of
the Departments of Agriculture and Commerce at
Washington. In several instances it has been necessary
%o check over the records at the United States
Department of Commerce in order to verify the pro=
duction reports of the Department of Agriculture.

Monthly and yearly<spot quotations for middling
cotton at New York and New Orleans were obtained from
records of the cotton exchanges, Weather and Crop
‘Reports, unpublished records of the United States
Department of Agriculture, and the Agriculture Year-_

books. A part of the data on prices were tabulated
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.at the cotton exchange in New Orleans during the
course of an investigation in the cotton states.,
The reports from the vérious sources have been very
éarefully compared., It is sometimes impossible to
obtain an entire series from a single source. In
taking data from various sources it is always im=
perative to take recourse to those from which the
final official reports of the government or other
agency are compiled, This is the procedure that has
been followed in the ﬁabulation of prices. The
government's published statistics of cotton'prices
in the Agriculture Yearbooks and Weather and Crop
Reports‘are obtained directly from the cotton exchanges,
Index numbers used in deflating cotton prices
were taken from the official reports of the Bureau
of Labor Statistics at Washington. Before deflating
priées in this analysis a conference was held with
officials in the offices of the Bureau to ascertain
the method by which the indices were constructed,
with a view of determining whether or not they were
of such nature as to permit of price deflation. There
are great differences in index numbers, and the aim

has Been in this study to select those indices which



best represent general price changes.

Wool prices as reported by the Boston Market
were used, and these were tabulated from the Agri-
culture Yearbooks. Silk prices and the monthly
prices of industrial stocks were furnished by the
Harvard University Business School. They are pub-
lished in the Harvard Review of Econdmic Statistics.
In each of these cases prices have been selected
for those grades and classes which best reflect the
wool, silk, and stock price situations.

Data on pig iron production in the United States
were obtained from the New York State Chamber of
Commerce, and bank clearings figures were furnished
by the United States Treasury Department at Washington.

Stocks of cotbon on hand abt the begimning of the
season, which constitute the carry-over from the pre-
ceding season, were compiled from Foreign Crops and
Markets at the Department of Commerce.

| Working spindles in the United States as of
September first were obtained from Cotton Facts and
from various members of the cotton trade during the
course of a study comprising the entire country.

The yield of cotton per acre in Wake and

24
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Cumberland Counties, North Carolina, were obtained
in Raleigh at the State Department of Agriculture.
Yields on the North Carolina Experiment Station
plots were furniéhed by the Agronomy Department of
the North Carolina State College, and the figures
were compiled in the offices at Raleigh. These data
show the actual yield of lint cotton in grams, and
they represent the results of a carefully planned
series of experiments.

Weather data by days were tabulated at the United
States Weather Bureau in Raleigh. These data were
taken from the official records.

A1l other statistical material not specifically
referred to was obtained from official government
reports and unpublished records of the wvarious

departments in Washington.
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Procedure in General

Wnen dealing with masses of quantitative cata, the
problem of condensatvion and statistical analysis is para-
mount., It is necessary that we condense tihe date in order
for the mind to be able to comprehnend them, and the analy-
sis is essential for measuring and weighing facts. Statis-
tical methods have been developed for making this conden-
sation and analysis.

In all economic studies, particularly those irvolving
causal relationsnips, we cannot entirely emancipate ourselves
from the historical analysis. The concept of nistorical
necessity nas been handed down to us by the old German
School of economic thought, and the signiiicance of it is
appreciated when we attempt an analysis of historical data.
Probably no writings in the field of economics nave been
greater sources ol enligntment to statisticlans than those
of tais early Scnool.

This report or cotton forecasting has been given a
statistical and historical approach, and all correlations
are prefaced by extensive evidence of statistical justi-
fication.

The first step in analysis nas been tne plotting of

the various series ol data in orcver to wetermine, by
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inspection, tne extent of positive or negative reiation-
shnip. This is wlways the introductory anralytical procedure
in historical corrélation studies, and i1t is sometimes the
means of a great saving of time.

Closely associated to the factor of relationsnip is
the cnaracter of long-time movements of the series to be
correlated. It is essential in any analysis to determine
the nature and direction of cause and effect fluctuations.
In this study, cotton production and prices have been rep-
resented by a straight line, commonly known as the straight
line of least squares. Certain weather factors, together with
the subsequent yield of cotton as measured in pounds of lint
ger acre, have been analyzed for taeir cause and effect re-
lationships from the residuals of curved lines. This pro-
cedure was necessarily occasioned because of the reversal of
yield response to varying climatic conditions.

Coefficients of correlation were calculated by various
methods, depending upon the nature of the causal and re-
sultant factors in question. The particular method of corre-
lation used is designated wherever coefficients appear, but
it may be staved that the percentage change of first difrer-
ence metaod nas been used to tihe grestest extent, especlally

between production and price and iactors related to price.
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The method of determinants was used in sanowing the re-
iationship between actual and estimated yield of cotton
per acre,

In determining the relationships between weather
factors and yield, correlations were calculated by the
percentage change of first difference method and from the
residuals of second and third degree parabolas. actual
production and production as estimated by the United States
Department of Agriculture for the various months were corre-—
lated by the sum=-product metnod. Acreage narvested and
orices Lfor the preceding months were correlated by the per-
centage change metnod., Coefficients of correlation exvressed
as result of multiple effect were calculated by the metnod of
determinants and by the regular methods of multiple corre-
letion for aistorical data.

Prices from whicn the effect of the general price
level has been removed were deflated with the Bureaw of
Labor Statistics Index Lumbers, eitner of all commodivies
or of farm products, denending upon vhe factors to be
correlated,

Predictions of prices were nmace by the forrula as
evolved from tne coefficient of regression. acreaye pre-—
dictions were made by the ratio metnod and by the predictive

formula as evolved for »rices. Production predictions were
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made by the ratio method, and in addition to these pre-
dictions the degree of accuracy of tae par method of esti-
mate is shown in detail.

In the discussions on correlation and results will be
found a thorough interpretation of all the factors above
referred to. It has been the aim to merely generalize the
tecanic of analysis, and in order to obviate repetition,
leaving detailed explanations and interyrstations for dis-

cussion in the more appropriate places,
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The Secular Trend

The methods of statistical analysis which are used in the
interpretation of economic statistics are in many respects iden-
tical with those used in the physical, biological, and mental
sciences. In fact, a considerable part of the calculus of mass
bhenomena has been evolved by scientists in these other fields.
When, however, we approach the analysis of historical series we
come to & problem which is essentially characteristic of economic
and social facts. The time element enters into a very large pro-
portion of economic‘data; the statistices of social phenomena are
statistics of historical movementis. A difference in the quantities
of agricultural and other commodities produced during two periods,
and the prices received by the various agencies of production may
be influenced by wars or very unfavorable or favorable climatic
conditions, or some other very uwnusual incident which materially
affeets prices and production. If we are to make comparisons of
two or more historical series or the curves which represent them,
we must, if our comparisons are to be significant, take these several
factors into consideration. If we are interested in the relatively
long-time movements we must isolate these elements in each curve.
If we wish to determine the influence of the business cycle upon a
given phenomenon, such as masonry employment, we must eliminate
the long~time trend, and if we are using monthly data the seasonal

variations must be removed also.
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A computed trend is our best estimate of the general course
of a time series, either expressed in numerical terms or repre-
sented by a graph. In the accompanying tables and graphs (Table
XV and Charts III to XIV) both methods have been used to show the
trend of cottoh-ﬁrices‘for the period studied. Strictly speaking,
8 secular trend, as distinguished from a cyclicai movement, is
determinable only from data applicable to period of time of suffi=~
cient length to enable the influence of certain fundamental tend-
encies to become evident.

A convenient method of obtaining an approxima@ion of the
generél trend of a series is the one known as the moving average.
A second method of determining the trend, and the one that has been
used in this study, is to calculate the straight line which best
fits the given data. The line of best fit is usually considered
the line of least squafes, which is the line so drawn that the sum
of the squares of the vertical deviations of the curve representing
the actual data from the given line is less than the squared devia-
tions from any other line., The one line which sakisfies these
conditions may be found by means of the following calculations,
the actual computations for which are shown in Table XV, and the
results graphically shown in Charits III to XIV,vinclusive.

1., Find the mid-point of the peridd for'which the trend is to

Be computed.

2. Average the data for the entire period.
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3. Plot the average as the ordinate of the straight line

for the year at the mid-point,

4, Compute the rise or fall of the line of least squares from

the determined point by means of the following formula:

S = %%j in which the significance of the several factors
is as follows: S = the slope of the line, rise or fall,
measured by the vertical spread between any two successive
points on the line: Xy = the sum, signs being considered,
of the products obtained by multiplying the variable of
any series by its deviation from the origin, or mid-point
of the series:; X2 = the sum of the squares of the devia=
tions from the point of origin.

The ordinate of trend is then found by adding to the mean of
the séries the product of the slope of the line and the deviation
from the mid-point. The line of least squares can be drawn by
6onnecting any two of the points determined.

The fitting of trends by a mathematical formulsa, for either
the sfraight line or the more complex types, has the advantage that,
once the type of curve is e¢hosen, the placing of the line becomes
a matter of mathematical computation rather than of judgment. The
mathematical curve, and particularly the straight line, is very'
convenient for estimating the movement of the variable beyond the
earliest or latest period given, though this must be done with
caution, Then, too, where there is reason Lo believe the general

movement of the series is caused by factors operating regularly
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enough to obey approximately a mathematical law which may be exe
Pressed or represented by an equation, the mathematical curve 1is
c¢learly the most logical., Where a quick approximation is desired,
or where the trend is irregular, there is much to be said for a
judicious application of free-hand methods, or of the semi-average
method.

To compute the monthly ordinate of secular trend from the
yearly data we divide the annual slope by 12, At this point it
is necessary to make one adjustment. The average for the series
will lie somewhere between June 15th and July 15th. In order to
spread the increment of monthly slope corfectly it is'imperative
that it be divided by 2. If the series has an upward trend we
add the resuld obtained by»dividing by 2 to the average of the
series to obtain the July ordinate in the year of origin, and
subtraet it to cobtain the June ordinate. If the series is nega-~
tively inclined we subtract for the July ordinate and add for the
June ordinate. In calculating the‘yearly trend of a series in
which there is an even number of years the same principle must
be observed in calculating the rise or fall of the line as is

observed in the computation of the monthly trend from yearly data.



The Standard Deviation

Phe gstandard deviation is a measure of
aiSPefsion that may be defined as the distance
from the mean of & frequency distribution to the
point where the curve inflects, or changes from
a concave to a convex surface.(lft is found by
extracting the square root of the mean of the
squares of the deviations from the arithmetic
average., The measure, which is an index of the
extent to which items vary from their mean, is
useful when specisl weight is to be given to the
extreme deviations. In correlation studies, and
particularly when coefficients are to be computed
by the Pearsonian method or the method of percent-
age change of first differences, much time is saved
if the standard deviation is used as a measure of
dispersion. In the first method the product of the
standard deviations and the number of pairs of

items compared is divided into the sum of the pro-

- - - - -
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(1)W.B.Kemp, Lectures in Statistics, Univ. of Md.

83
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to obtain the coefficient of correlation. In
the latter method the standard deviation is
divided into the deviations of the percentage
changes from their mean to obtain the multiples
of standard deviation, which are paired, and the
products obtained, summated, and divided by the
number of pairs of items.

The measure is useful alsc in reducing series
which have widely different ranges of variation
to a basis suitable for comparative plotting and
subsequent analysis.

The standard deviation, as has been stated,
is a ﬁeasure of the extent to which items vary
from their mean, but the coefficients of corre-
lation do not necessarily vary with it directly.
For example, the standard deviation of the per-
éentage changes of first differences of July cotton
prices for the period 1892-1912 inclusive is 20.00,
and the coefficient of correlation between prices
and production is ~.340, while the standard devi-
ation and the coefficient of correlation between

December prieces and production are 32.20 and -.878
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respectively. There is a mathematical significance
attached to this, and it is easily understood when
we comprehend the fundamental factors involved in

cotton price fluctuations.

There are certain shori-cut methods of cal-
culaxing the standard deviation, one of which is to
essume a trial arithmetic mean, compute the mean-
square deviation from the mean, subtract the square
of the difference belween the true and assumed means,
and then extract the square root. Another method is
to compute the mean-square of the actual items,
subtract the square of the mean, and then extract
the square root. In this method of computation the
square of the mean is subtracted because there are
no deviations from the mean. It is very useful in
determining the degree of aisﬁersion from the mean,
and the method of caleulation may be employed when
coefficients of correlation are computed by pairing
original items, or when the regular Pearsonian

method is used. In the latter case, however, it is
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probably more satisfactory to compute the
standard deviation from the deviations from
the mean of thé series. The same is true in
the case of the method of percentage change of
first differences, since the deviations of the
percentage changes from their mean must be com-
puted in order to express them in terms of mul-
tiples of the standard deviation. By squaring
the deviations from the mean rather than the
original iftems the magnitude of the product
from which the standard deviation is to be ob-
tained is reduced, and hence its calculation

facilitated.
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Correlation™

Statistics may be looked upon as an nistorical method
of study, by whiech, out of past occurrences, we formulate
statements of the most probable future. Analysis by statis-
tical methods enables the economist to construct predictive
equations which he hopes will be of practigal value in an-
ticipatiné changes in economic conditions. For example, he
wants to be able to estimate the most probabie change in the
acreage of cotton on the basis of a given change in preceding
prices, or the most probable change in monthly prices with a
eertain change in current production. For any such predictive
equation the measures of correlation are the basis, since
they express in quentitative form the relationships which
have existed in the past. ,

Correlation may be defined as the typical amount of
negative or positive similarity in variation existing between
pairs of items in two series of variables (l). It is important
to note that the term "typical"” has significance; since the
expressions of relatioﬁships aé obtained may not represent

actualities. As an illustration of this, let us refer to a
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*Biometricians in their studies of inheritance were led to
devise means of measuring the extent to which parents trans-
"mit their characteristics to offspring, and they are to be
credited largely for the development of the theory of corre-
lation. In the group of those to whom the general principles
explained herein are to be credited should be mentioned
G.U.Yule, Karl Pearson, and the economic statistician,

Harry dJerome.

(l)When‘two or more independents are correlated with one de-
-pendent the measure of relationship is expressed by R.
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study made of weather factors and yield of cotton per acre

in Wake County, North Carolina, for the period 1900--27 in-
clusive. In 1915 the precipitation for the period of July
1l6th to Juiy 19th inelusive increased 3800 per cent. over

the same period 6f the preceding year, and for the period

of August 20th to August 26th inclusive the increase was
18,350 per cent. in 1916 over 1915. In such cases as these
it is obvious that no method of correlation would show normal
relationships, unless numerous other factors were taken into
consideration, since the magnitude of one item alone would
likely be the determining factor in the coefficient. It is,
therefore, the duty of the invéstigator to study his data for
probable cause and effect, and to comprehend the significance
of abnormally high and low magnitudes in any one of the series
of variables.

In Chart I on the following page are plotted the data
showiﬁg the reiationship between cotton production and prices.
It will be seen that there is a very high degree of uniformity
in movements between the curve representing production of
cotton and the curve representing prices. When production
rises, prices fall; when production falls, prices rise.

This movement of two variables is one type of relationship,
known as inverse correlation because of the tendency for

production and prices to move in opposite directions. A
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Chart I.
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close study of Chart I will raise these questions: What
standard is to be used in measuring variation? What is the
meaning of direction of variation? What is meant by degree
of positive or negative similarity? It is convenient to
fecognize definitely that there are three norms from which
variations in chronological data may be measured. These are
the mean, the trend, either the straight line of least squares
or the parabolae of higher degrees, and the preceding item.
The nature of the particular problem, the purpose for which
fhe results are to be used, and the wniformity in the data
will determine the norm from which the variations are to be
measured.

Variations from the mean. If we wish to know the extent

to which yield of cotton per acré varies with acreage of
cotton on individual farms, or the relationship between size
of farms in the Cotton Belt and acreage of cobtton planted per
farm, we would measure fhe variations from the arithmetic
mean. We would want to know whether a large acreage of cotton
under single management produces a yieid of lint above or
below the average, and whether large or small acreages of
cotton are planted on farms above or below the average. This
phase of expressing relationship is known as static corre-
lation, since it is in contrast with correlation in which the

time element is involved. In correlation studies involving
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the time element, variations may be measured from the mean

of the series if there is no trend, no downward or upward
movement, in the data. If there is a trend, then this method

of messuring variations often becomes unsatisfactory, ilnasmuch
a8 the deviations from the means may tend in different degrees
to equal zero in the series correlated. This involves the

" concept that abnormally high or low valueé may become associated.

Variations from trend. The measurement of variations in

serieé from their trends is oﬁe of the most important phases
of statistical method in economic studies., If it were desired
to measure the general character of long-timé movement of the
original numerical data represented in Chart I, rather than
the degree to which prices are influenced by production, a
simple method would be to compare the slopes of the secular
trends. We would then expect to procure evidence of corre-
lation in similar direction, since both production and price
show a general tendency to rise, (See Charts II and III).
If we are attempting to determine the extent to ﬁhich.series
have associated fluctuations, the deviations from the slope
of lines of best fit may be used. The comparisons in this
case would be with residuals of general movement, which may
be represented by either straight lines or lines of higher

degree.
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Deviations from preceding item. There are certain

probléms in economics in which we are not concerned so much
with the deviations from the average or trend, but with the
deviations from the item immediately preceding. For example,
we wish to know if an increase in the price of cotton in
December is followed by an increase in cotton planted the
hext year, or whether an increase in cotton production is
followed by an increase or decrease in subsequent monthly
prices. In problems of this kind the correlation of first
differences is involved, and the actual differences may be
correlated, or they may be reduced to percentage ehanges.and
multiples of standard deviation. In the latter procedure,
the magnitudes would be reduced, and, therefore, the calcu-
lations facilitated.

The second problem is that of direction of variation.
The rélationship between two variables may be direct or
inverse. If they tend to fluctuate in the same direction,
one increaéing when the other increases, and decreasing when
the other decreases, we have direct correlation. If one
series, however, decreases when the other increaseé, as in
Chart I, we’have inverse correlation. We would expect direct
correlétion between prices of cotton before planting time
and acreage of cotton subsequently planted, and inverse corre-

lation between size of crop and subsequent prices.
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It is not sufficient to merely state that there is
inverse correlation between cotton production and prices.
We wish to know whether the relationship is invariable, and
whether production and price always vary to the same extent,
or if there is a variation in the degree of relative change.
The coefficient of correlation may be perfect, high, or low,
or there nay be no correlation at all. If production and
price, for example, always fluctuate in 6pposite directions
and in constant ratio to each other, there is perfect inverse
correlation. If they always move in the same direction, and
to the same degree, there is perfect direct correlation., If
the fluctuations are such that there is only random associé—
tion between them, so that an increase in production is
equally likely to be accompanied by either an increase or
decrease in price, then there is an absence of correlation.
As a fact, many series show some degree of similarity in
fluctuations, but very few reach perfection. The problem
of the statistical analyst is to find some method of measur-
ing the extent of similarity. As a measure of this relation-
ship the coefficient of correlation has been devised. The
computation is such that it reaches plus 1 for perfect |
direct correlation, minus 1 for perfect inverse correlation,
and 0 if there is no relationship. All other expressions

range between plus 1 and minus 1.
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The Probable Error

In making a statistical analysis of distri-
butions which follow the normal law of error it
has been found advisable to make use of some
measure of dispersion. This is true when we are
calculating arithmetic éverages as well as when
computing correlation coefficients. The measure
of.dispersion which has been.generaliy employed
in such cases is termed the probable error. The
name of fhis measure is derived from the fact
that the probability of a given observation vary-
ing from the mean of all the observations by an
amount greater than the probable error is exactly
one-half. It follows that when the observations
are arrangéa in the from of a frequency table in
the order of magnitudes an amount equal to the
probable error laid off on each side of the arith-
metic mean will include one-half of the total
number of cases.

This same measure is applied to the coeffi-

cienté of correlation. If we find that twelve pairs
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of multiples of standard deviation out of twenty
are concurrent, that is, if twelve of the multiples
of standard deviation of the "y" series are negative,
and the corresponding multiples of the "x" geries
are also negative, and eight divergent, we would
presume that the inequality was due entirely, or
largely, to chance, but if eighteen pairs were con-
currént, and only two divergent, the probability of
this being due to chance alone would be slight.
Therefore, the probable error of a coerfficient
of correlation is seen to vary inversely both with
the number of pairs of items and with the size of
the coefficient. Thne law of probable error has been
calculated by mathematicians and the following formula

evolved: P.E, = ,6745 (1 - r2). This means that
VvV x
the coefficient of correlation saould always be

written in the following way: r = plus or minus

6745 (1 - r2). When so written, the indications are

vV N
that fifty per cent. of the coefficients similarly

calculated will actually lie between r plus or minus

"N

R

(1)

Probeble errors of coefficients of correlation calculeted from time
series of economic statisticel data do not have the usual measning of
probability. Any period selected for the study of historicel data is,
88 a matter of fact, a special period, with definite characteristics
distinguishing it from other periods of time. The data, therefore,
cannot be considered a rendom selection, since the individuel items in
the series are not chosen independently, but rather constitute a
Succession of items with definite characteristics of conformation.
Hence, the probable error of a coefficient of correlation calculated
from 2 time series does not indicate, as might ordinarily be concluded
from the theory of probability, that if a coefficient is calculated
for any other actual period the chances are equal thet it will fall
within the range of the coefficient of the first period plus or minus
the probable error. The probable error of the coefficient of correlation
between time series has no practicel significance.

) Therefore, the probable errors of the coefficients of correlation
in Tables XVIII to Table E, pages 145 to 158, inclusive, and Tables

LVI to LIX, pages 224 to 227, inclusive, do not imply the usual meening
of probability, since the deta from which they are calculeted constitute
time series, with their own definite characteristics, and are not

random selections.
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The fraction .6745 is one-half the distance
betweén quartiles. It is .6745 of the standard
deviation. That is to say, the distance from the

mean to the'quartile is .6745 of the standard

deviation.



The Predictive Zquation

Coefficients of correlation being calculated, the
first step in formulating the nredictive equation is to
determine the regression coefficient, which is the quantity
showing the slope of the line of average relationship
between independent and devendent variables., When the
relationship is linear the regression equation is a direct
derivative of the coefficient of correlation, but when the
relationshiv is non-linear other means are necessarily em-
ployed. The regression equation is then developed through
specific.application of the technic of curve fitting to the
originel data. In this report the predictive equations are
formulated from linear regression relationships.

The coefficient of Pregression is determined by means

of the following formula: b = r _SDy , in which b = the
Dx

regression coefficient, r the coefficient of correlation
between the dependent and independent variables, SDy the

standard deviation of the dewnendent variables, and SDx the

47

standard deviation of the independent variables. The regression

coefficient being determined, the predictive equation may be
developed. For thig the following formula is used:

y = 4y = b.ix plus bx, in which the symbolic equivalents
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are as follows:
y = the percentage change in the dependent
variable
Ay = the arithmetic average of the percentage
changes in the dependent variable
b = the coefficient of regression of the dependent
variable on the independent variable
x = the percentage change in the independent
variable
Ax = the aritimetic average of the percentage
changes in the independent &ariable.
Ay - bax becomes a constant, so that any prediction is the
quantity obtained by adding to Ay - bAx the product of the
regression coefficient and the percentage change in the in-
dependent variable for a particular year.,

The concept involved in the formulation of the pre-
dictive equation is that for any change in the independent
variable there is a corresponding poéitive or negative
cnange, denending woon the direction of correlation, in the

dependent variable.
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Brror of Hstimate

In statistical analysis involving predietions by means
of eqﬁations formulated from expressions of causal relation-
ship, it is always interesting to know the degree of accuracy
accompanying the predictions. Ordinarily, the extent to
which they can be made varies directly in proportion to the
size of the coefficient of correlation, though this is not
always the case. If théfe are abnormally large variables
in one series not éompensated for in the other, then we may
obtain a high expression of relationship which is not a true
index of aetual cause and effect. This is one of the prob-
lems encountered in all methods of éorrelation, percentage
change, sum—~product, and others, and equations formulated
from the derived regression coefficient in sueh a case
would not be satisfactory in making predictions of any kind.
It is only when the coefficient of correlation is an expression
6f consistent relationship that predictive equations can be
evolved from the numerical measure of regression.

By means of the equation y = Ay - Ax plus bx are obtained
the nbrmal values of the dependent variable corresponding to
the values of each of the given independent variables. The
root-mean-square deviations of the actual values from the

computed normal values is a measure of dispersion about the
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line of normal fit, and it is known as the standard error
of estimate. In the expression of relationship by the
method of detefminants the least square residuals of the
independent variables are multiplied by their respective
weights and summated algebraically to obtain the normal
value of the corresponding dependent variable. The root-
mean-square of actual value deviations from normél values
is an expression of reliability of estimate, and it is
termed the standard error of estimate. If in a normal curve
of estimate a distance equal to the standard error is
measured off on each side of the mean the area will include
68 per cent. of the total number of cases, Jjust as in the

cagse of the standard deviation.
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Shifts and Changes in Cotton Production
in the United States,

As the cultivable area of the United States has
developed and expanded, the production of cotton has
moved from the eastern section of the country to the
far West., In 1839 cotton was being grown in Maryland
and Delaware., OQOther areas north of those in which the
crop is now grown have been tried out. In fact, prac-
tically &l11 available areas for production in the
country have been given a trisl. In general, climatic
factors being considered, the production of cotton
increases or decreases with changes in price or pro-
fitableness. The shifts and changes in the crop are
shown in the accompanying table.

At the time of Whitney's invention, cotton was
being raised in Georgis and South Carolina only ‘1).
Then it spread to North Carolina and Virginis during
the early years of the century, and at the outbreak
of the second wsr with England a8 beginning had been
mnade in Tennessee and Louisisna. After the war,

—— ——— — —— ———— —— —— " - —— - —— -~ —— - -

(1) Bogart, Readings in American Economic History.



Pable I. Shifts in Cotton Production™

e .98 B0 PO

Produection in Bales

State

~ ~ 1839 1859 1879

Mississippi 386,803 962,006 963,111

Alabams. 234,278 791,964 699,654

Lounisiana 305,111 622,190 508,569

Georgia 326,785 561,472 814,441

South Carolina 123,421 282,730 522,548

North Garolina 103,852 116,411 389,598

Tennessee 55,403 237,171 330,621

Florida 24,221 52,122 54,997

Arkansas 12,057 293,914 608,256

Virginia 6,989 10,182 19,598

Kentucky 1,383 1,367

Illinois 402 1,186

Missouri 242 32,980 20,318

Maryland 11

Delaware 1

Texas 345,170 805,284

Utah 109

Kansas 49

New Mexico 15

Oklahoma.

Nevada

Arizona

California

Qther (1) 17,000
Total 1,580,959 4,309,641 5,756,359

*Compiled from records of the U.S.D.A.

D

(1) Indian Territory.
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Pable I. (Continued)
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State ; Production in Bales
;1899 1981 1926

Mississippi - 1,286,680 812,867 1,930,000
Alabama 1,093,697 579,965 1,490,000
Louisiana 699,521 278,805 820,000
Georgia 1,232,684 787,052 1,476,000
South Carolina 843,725 754,551 1,030,000
North Carolina 433,014 776,206 1,250,000
Tennessee 235,008 301,949 475,000
Florida 53,994 10,905 33,000
Arkansas 705,928 796,863 1,620,000
Virginia 10,332 16,368 55,000
Kentucky 1,371
Illinois
Missouri 25,732 69,931 255,000
Maryland
Delaware
Texas 2,584,810 2,197,644 5,900,000
Utah 5
Kansas 70
New Mexico 6 72,000
Oklahoma 72,012 481,286 1,950,000
Nevada 18
Arizona 15 45,323 115,000
California 34,109 128,000
Other 155,729(1) 8,709 20,000

Total 9,434,345 7,952,539 18,618,000(2)

(1) Indian Territory.
(2) Revised. figure 17,977,000.
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Alabama and Mississippl also began to atiract
attention as cotton-producing areas, and a steady
stream of immigrants migrated into those fertile
districts,.

The United States Department of Agriculture
reports that in 1839 the cotton crop occupied only
about half the area it now occupies.(This does not
refer to acreage) Texas and the Indian Territory west
of Arkansas, as is'shown, were ndt prodﬁcing cotton.
East of Texas all of the territory of the Cotton Belt
nad been opened to occupation by cotton planters, and
was being rapidly developed. The addition of large
areas of new land that was well suited to the culti-
vation of cotton increased production so rapidly in
the decade 1839~49 that prices fell t0 a very low
point. Notwithstanding this fact, however, production
increased 50 per cent. Prices were better during the
decade 1849-59, and production continued to increase
in all parts of the Cotion Belt, the greatest gains
being made in the States of the Southwest. It was
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during this period that Texas and Arkansas began
to contribute to the annﬁal crops of the United
States.

Railroads were constructed in these two decades
from the Atlantic Coast to the interior in North
Caroline, South Carolina, Georgia, and Alabama,
increasing the transportation facilities, and en-
couraging further development of cotton produection.

The war between the States temporarily ruined
the cotton industry of the South, During the war
some cotton was produced, but most of the agri-
cultural activities were diverted to the production
of food commodities. The recovery of production after
the war was slow, as ﬁill be observed by the fact that
in 1866 only 1,750,000 bales were produced, whereas
in 1859 the crop amnuntéd to 4,309,641 bales. The crop
of 1866 was but 169,041 bales greater than the crop
of 1839. By 1878 and 1879 conditions in the South were
fairly stable again, and the crop of the latter year
was the largest that had ever been produced. All the

states, with the exception of Missourl, Louisiana, and
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Alabama produced more cotton that year than in 1859.

) Between 1879 and 1898 produetion almost doubled,
increésing from 5,755,359 bales to 11,189,000 bales.

In the western sfates, or rather in the western areas,
the inerease in production was largely from new lands.,
The building of railroads in Texas was followed by the
development of production in the prairie regions, where
grazing and grain farming gave way to cottonf The in-
crease in production in the East was largely the result
of extensive use of fertilizer on light soils and of
improved production methods.

During the decade 1900--10 Oklahoma and western
Texas were more fully developed, adding a large acreage
fo the cotton produecing area, the total acreage in-
ereasing from 24,933,000 in 1900 to 32,403,000 in 1910.
The acreage in 1926 was 47,087,000. From 1914 to 1923
fhe production of cotton was decreased considerably
by the ravages of the boll weevil. The crop in 19156
was 11,192,000 bales, and in 1922 it was 9,755,000,
representing an average yearly decline in production

of 258,881 bales. The crop of 1921 was only 7,954,000



bales, being the shortest since 1895, when 7,161,000
bales were produced. Since 1922 there has been a
general increase in pfoduction. The crop of that
year was 10,140,000 bales, and ih 1926 it reached
17,977,000 bales, representing an average yearly
increase of 2,791,000 bales.

o1
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The Cotton Situation in the United States.

‘Acréage, Produection, and Yield per“Acre

From 1866 to 1926, inclusive, the acreage of cotton har-
vested increased more than six times. On an average the ysarly
increase during the period was 578,000 acres over each preceding
year. Following the Civil War there was a rapid economie recovery
on the ﬁart of the Southern States, and from 1866 to 1890 there
was an average increase of 616,000 acres harvested per year.
The expansion from 1890 to 1906 was at the rate of 440,000 acres
ﬁer year, and this was occasioned largely by the westward exten-
sion of the cotton-growing areas. From 1906, and until after the
World War, the acreage remained faifly constant, and up to 1923
the yearly average increase was only 13,852 acres, In 1923 the
acreage harvested increased 4,087,000 over 1922, andnfrom then
until 1927 the increase continued gradually, the average for the
four years, 1923-26, being 3,454,Oggres per year. This marked
upward trend in acreage may be largely attributed to the recovery
of prices after 1921 and 1922, which had a tendency to reduce
acreages of other orops in the South and to encourage the break-
ing up of large ranches in the Southwest,

Production fluctuates withfboth acreagé and yield per acre,
and the trend lies between the two. As a rule a large acreage is
followed by a large production, though the latter is not always

commensurate with the former. In 1914 there were 36,832,000
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acres of cotton harvested, yielding a total production of
16,135,000 bales of lint, the largest erop that had been pro~-
duced up té that time, Twelve years later, in 1926, 17,977,000
bales, the record crop of the United States, were harvested from
47,087,000 acres. It will be observed that the increase in total
production did not ﬁary in direct proportion to acreage. The
difference was due fo yield per acre, which was 209.2 pounds in
1914, and 182+5 pounds in 1926.

From 1866 to 1890 production increased ai the yearly average
rate of 238,000 bales. After 1890, and up to 1906, there was &
slight tendency toward decrease in production, the'yearly average
rate of increase being only 234,000 bales. Following 1905, and
continuing until 1921, there was a marked decrease in total pro=-
duction, the yearly average decline being at the rate of 17,000
bales. The seasons of 1921 and 1922 were the poorest*that had
been expérienced for many years, the crop of 1921 being the
shortest since 1895. During the four years following 1922 the
production increased at the rate of 2,600,000 bales per year.
This was due to both the extensive increase in acreage and to
the very marked increase in yield per acre,

From year to year the yields per acre fluctuate greatly,
due méinly to boll=-weevil infestation and to adverse weather
conditions; which, incidentally, may be favorable Lo boll-weevil

activity. The trend from 1866 to 1890 was downward at the rate
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of ,322 pounds per acre, after which, until 1906, it was
upward at the rafte of .503 pounds, and then again downward,
until 1923, at the rate of 2.95 pounds per acre. For the four
years, 1923-26, there was a very marked increase in.yiéld per
acre of 16.6 pounds. The average yield for 1921 was the lowest
that has ever been recérded in this country, being 4.5 pounds
less than the average for 1866, The highest average yield of
which there is a record was in 1898, when it reached 220.6
pounds, which was 95.1 pounds greater than the lowest average,
in 1921. During the period 1866-90 cotton production was
extended into low~ylelding areas, and this accounts largely
for the downward trend in yields during those years, The
upward trend from 1890 to 1906 was due to improvements in
methods of cultivation and to the increased use of commercial
fertilizer, which was used in only very small quantiﬁies prior
to the beginning of this period, and the downward trend from
1906 to 1922 was due mainly to boll-weevil infestation. Ths
marked upward trend during the four-year period, 1925-26,-was

caused largely by exceedingly favorable weather conditions.



Table II. Acreage, Production, and Yield per
Acre of Cotton in the United States, 1866-=--1926%
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Year Acres Production Yield per Acre
(1,000) (1,000 bales) (1bs)
1866 7,599 1,750 129.0
1867 7,828 2,340 189.8
1868 6,799 2,380 192.2
1869 7,743 3,012 196.9
1870 8,885 3,800 198.9
1871 7,558 2,553 148.2
1872 8,483 3,920 188.7
1873 9,510 3,683 179.7
1874 11,764 3,941 147.5
1875 11,934 5,123 190.6
1876 11,677 4,438 167.8
1877 12,133 4,370 163.8
1878 12,344 5,244 191.2
1879 14,480 5,755 181.0
1880 15,951 6,343 184.5

*Yearbook of the U.S.D.A., 1919, page 590, Table 125,
_and 1926, page 962, Table 235. :
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Table II, (Continued)

Year Acres Produetion Yield per Acre
(1,000) (1,000 bales) (1bs)
1881 16,711 9,456 149.8
1882 16,277 6,957 1856.7
1883 16,778 5,701 164.8
1884 17,440 5,682 153.8
1885 18,301 6,575 164.4
1886 18,455 6,447 169.5
1887 18,641 7,020 182.7
1888 19,059 6,941 180.4
1889 20,175 7,473 159.7
1890 19,512 8,674 187.0
1891 19,059 9,618 179 .4
1892 15,911 6,664 209.2
1893 19,525 7,493 149.9
1894 25,688 9,476 195,53
1895 20,185 ' 7,161 155.6
1896 23,873 8,533 184.9

1897 24,320 : 10,898 182.7
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Table II. (Continued)

Year Acres Production Yield per Acre
(1,000) (1,000 bales) (lbs)
1898 24,967 11,189 220.,6
1899 24,327 9,345 183.8
1900 24,933 10,123 194.4
1901 26,774 9,510 170.0
1902 27,175 10,631 187.3
1903 27,082 9,851 174,3
1904 31,2186 15,438 205.9
1905 27,110 10,575 186,6
1906 31,374 13,274 202.5
1907 29,660 11,107 179.1
1908 32,444 13,242 194.9
1909 30,938 10,005 154,3
1910 32,403 11,609 170.7
1911 36,045 15,693 207.7
1912 54,283 13,703 190.9
1913 317,089 14,156 182.0
1914 36,832 16,135 209.2
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Table II. (Continued)
Year Acres (1) Production (2) Yield per Acre
(1,000) (1,000 bales) . (lbs) (3)
1915 31,412 11,192 170.3
1916 34,985 11,450 156,.,6
1917 33,841 11,302 159.7
1918 36,008 12,041 159.6
1919 33,566 11,421 161.5
1920 35,878 13,440 178.4
1921 30,509 7,954 124.5
1922 33,0386 9,755 141.2
1923 37,123 10,140 130,.6
1924 41,360 13,628 157.4
1925 46,053 16,104 167.2
1926(4) 47,087 17,977 182.5
(1) The slope of the line of least squares is 577,752,
. . indicating an average increase of 577,752 acres per
year.
(2) The slope of the line of least squares is 199,111,
~ _ indicating an average increase of 199,111 bales per
year.
(3) Tne slope of the line of least squares is -.139,
indicating an average decrease of .135 pounds per year,

(4) Revised figure.
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Comparison of Cotton Production in the

United States and Other Leading Countries.

The United States is the most important cotton-
pro&uéing country in the world, the average production
being more than half the total world product. The other
leading countries in the order of their importénce are
India, China, Egypt, and Brazil,

- India is characterized by crude methods of pro-
duction and lack of sufficient rainfall in the cotton
regions, so that the average yield per acre is less
than half that of the United States. For the period
1900-~-26 inclusive the average yield éer acre in India
was 79.6 pounds, while for the same period the avérage
yield in the United States was 173.8 pounds. The sta-
tistics for China present so many apparent inéccuracies
that a comparison of the yields with those of the
United States is being purposely omitted. Egypt, the
fourth largest producer, maintained an average of
384.,4 pounds per acre for the period 1900~-27, inclusive,
as compared with an average of 167.1 pounds for the

United States, while Brazil, the fifth country in
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importance, produced an average yield of 207.6 pounds
per acre during the period 1911~-26,inclusive, and
the average production per acre in the United States
for the same period was 168.4 pounds.

The total production of cotton in India for the
years‘l900-26,inclusive,was 29.3 per cent, as great
as the production in the United States. Egypt, during
the period 1900-~27,inclusive, produced.10.7 per cent,
as much cotton as the United States, while Brazil,
during the period 1911-26,inclusive, reported a pro=
duction 3.6 per cent. as great as that of the United
States for the same years.

As will be observed in the accompanying tables,
the yield per acre in India is extremely low, while
that of Egypt is high as compared with the yield in
the United States. For the period 1900-26 ,inclusive ,
the yield per acre in India was 45.7 per cent. as
great as the yield in the United States, while in
Egypt for the period 1900-27, inclusive,it was 130
per cent. greater, and in Brazil during the period
1911-26inclusive ;the yield per acre was 23.3 per
cent, greater than the yield in the United States,



Table III. Comparison of Cotton Acreage
Harvested in the United States,
India, and Egypt, 1900-27*

Year H Thousands of Aocores
: United States  India  Lgypt

1900 24,933 14,231 1,277
1901 26,774 14,506 1,298
1902 27,175 16,581 1,324
1903 27,062 18,2056 1,384
1904 31,2156 19,918 1,492
1905 27,110 21,072 1,627
1906 31,374 22,484 1,563
1907 29,660 21,630 1,664
1908 32,444 19,999 1,702
1909 30,938 21,0056 1,658
1910 32,403 23,040 1,705
1911 36,045 21,415 1,767
1912 54,283 22,028 1,787
1913 37,089 256,027 1,788
1914 36,832 24,595 1,822
1915 31,412 17,77 1,231
1916 34,985 21,771 1,719
1917 33,841 25,3317 1,741
1918 36,008 21,037 1,366
1919 53,5666 23,383 1,634
1920 35,878 21,339 1,897
1921 30,509 18,451 1,339
1922 33,036 21,804 1,869
1923 37,123 23,631 1,780
1924 41,360 26,801 1,856
1925 46,0563 28,491 1,998
1926 47,087 24,976 1,854
1927 40,168 1,574
*Compiled from records of the U.S.D.A.
Slope of line of least squares:
) United States 526,454

India 297,123

Egypt 22,797
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Table IV. Comparison of Total Cotton Production
in. the United States, India and Egypt,

1900--27

Year : Thousands of Bales (1)

: United States Tndia Egzgt
1900 10,123 2,471 1,126
1901 9,510 2,297 1,320
1902 10,631 2,818 1,210
1903 9,851 2,645 1,349
1904 13,438 3,172 1,308
1905 10,575 2,859 1,235
1906 13,274 4,129 1,440
1907 11,107 2,613 1,499
1908 13,242 3,090 1,399
1909 10,0086 3,298 1,036
1910 11,609 3,254 1,558
1911 15,693 2,730 1,530
1912 13,703 3,702 1,654
1913 14,156 4,239 1,588
1914 16,135 4,359 1,337
1915 11,192 5,138 989
1916 11,450 3,759 1,049
1917 11,302 3,393 1,304
1918 12,041 3,328 999
1919 11,421 4,803 1,155
1920 13,440 5,01 1,251
1921 7,954 3,162 902
1922 9,755 4,245 1,391
1923 10,140 4,320 1,353
1924 15,628 5,095 1,507
1925 16,104 5,230 1,629
1926 17,971 4,162 1,497
1927 12,782 1, 250

*Compiled from records of the U.S.D.A.

(1) 478 pounds net.

Slope of line of least squares: United States,35,374

. Indis 75,124
Egypt 10,443



Table V. Comparison of Cotton Production

.per Acre in the United States, India,

and Egypt, 1900--27%

Year H Production per Acre in Pounds
*
: United States Indis Lgypt
1900 194 83 421
1901 170 76 486
1902 187 8l 437
1903 174 70 466
1904 206 76 419
1905 187 65 363
1906 203 88 440
1907 179 58 431
1908 195 74 393
1909 154 91 299
1910 171 68 436
1911 208 61 412
1912 191 80 416
1913 182 81 425
1914 209 85 351
1915 170 84 384
1916 157 83 291
1917 160 64 358
1918 160 76 350
1919 162 99 338
1920 178 68 315
1921 125 a7 322
1922 141 93 356
1923 131 87 363
1924 157 91 388
1925 167 88 390
1926 183 80 386
1927 152 380
*Based on data in tables III and IV.
Slope of 1line of least sguares: .
B United States =1.56
India «05
Egypt =3.388
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Gotton Acreage Harvested, by States

The cotton acreage of Texas is greater than that of any
other'State in the Union. During the period 1912-26, inclusive,
the acreage was 35 per cent; of the total acreage harvested in
the country. The smallest acreage in the gtate during the period
was in 1918 and 1919, when, in both years, it comprised 3l.2 per
cent. of the total, and the largest was in 1924, it being 41.5 per
cent. of the total of all states,

Georgia is the second state in importance so far as acreage
is concerned, which amounted to 12.5 per cent. of the total
during the period 1912-26, inclusive. In 1924 she fell to fourth
place in importance, but in 1925 and 1926 she again occupied
second plaée. On an average the acreage harvested in Georgia is
appreciably greater than that of any other state but Texas.

Alabama, Oklahoma, and Mississippi are the next states in
order of importance. They harvest on an average 8.5, 8.4, and
8.3 per cent, respectiﬁely of the total cotton gcreage-of the
country. Taken collectively, these five States comprise about
73 per cent. of the cotton acreage harvested in the United States,
and wheﬁ grouped with Arkansas, South Carolina, North Carolina,
and Louisiana, the relative importance of which gtates is the
order in which they are named, the acreage of the nine gtates

represents approximately 96 per cent. of the total.
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Table VI, Cotton Acreage Harvested, by
A | States, 1912-26%*
State : Thousands of Acres
: 1912 1913 1914 1915

Texas 11,338 12,597 11,931 10,510
Oklahoma 2,665 3,009 2,847 1,895
Mississippi 2,889 5,067 5,054 2,730
Arkansas 1,991 2,502 2,480 2,170
Alabama, 3,730 3,760 4,007 3,340
Georgia 5,335 5,318 5,433 4,825
North Carolina 1,545 1,576 1,527 1,282
South Carolina 2,695 2,790 2,861 2,516
Louigiana 929 1,244 1,299 990
Tennessee 783 865 915 772
Missouri 103 112 145 96
California 9 14 47 39
Arizona
New Mexico
Virginia 47 47 45 34
Florida 224 188 221 193
All other 20 15

Total U.S. 34,283 37,089 36,832 31,412

*yearbook of the U.S.D.A., 1926, page 962, Table 236, and
1921, page 611, Table 170.

Note: States arranged in descending order of total
production for 1926.
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Table VI. (Continued)
State : Thousands of Acres
: 1916 1917 1918 1919

Texas 11,400 11,092 11,233 10,476
Oklahoma 2,562 2,783 2,998 2,424
Mississippi 3,110 2,788 5,138 2,848
Arkansas 2,600 2,740 2,991 2,725
Alabams 3,225 1,977 2,570 2,791
Georgia 5,277 5,196 5,341 5,220
North Carolina 1,451 1,515 1,600 1,490
South Carolina 2,780 2,837 3,001 2,835
Louisiana 1,250 1,454 1,683 1,527
Tennessee 887 882 902 758
Missouri 133 153 148 125
Californisa 52 136 85 85
Arizona 41 95 107
New Mexico
Virginia 42 50 44 42
Florida 191 183 167 103
All other 25 15 12 10

Total U.S. 54,985 33,841 36,008 33,566




Table VI, (Continued)

73

.
*

State : Thousands of Acres
: 1920 1921 1922 1923

Texas 11,898 10,745 11,874 14,150
Oklahoma 2,749 2,206 2,915 3,197
Mississippi 2,950 2,628 3,014 3,170
Arkansas 2,980 2,382 2,799 3,026
Alsabama 2,858 2,235 2,771 3,079
Georgia 4,900 4,172 3,418 3,421
North Carolina 1,587 1,403 1,625 1,679
South Carolina 2,964 2,571 1,912 1,965
Louisiana 1,470 1,168 1,140 1,405
Tennessee 840 634 985 1,172
Missouri 136 103 198 355
California 150 55 67 83
Arizona 230 90 101 127
New Mexico 60
Virginia 42 34 585 74
Florida 100 65 118 147
All other 24 18 44 13

Total U.S. 35,878 30,509 33,036 37,123



(l)Thé revised figure for 1926 is 47,087

Table VI. (Continued)
State : Thousands of Acres
i 1924 1925 1926
Texas 17,176 17,608 18,363
Oklahoms 3,861 5,214 4,912
Mississippi 2,981 5,466 - 5,768
Arkansas 3,094 3,738 3,782
Alabama 3,085 5,504 3,713
Georgia 3,046 3,689 4,029
North Carolina 2,005 2,017 2,023
South Carolina 2,404 2,654 2,732
Louisiana 1,616 1,874 1,960
Tennessee 996 1,173 1,178
Missouri 493 520 488
California 130 169 160
Arizona 180 162 167
New Mexico 101 107 120
Virginia 102 100 101
Florida 80 101 109
A11 other 41 57 48
Total U.S. 41,360 46,053

47,653(1)
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Yield per Acre, by States

Table VII shows the yield of lint cotton per acre, by
stateé, for the years 1912-26, inclusive., As will be seen,
California produces by far the largest yield per acre, though
her total production on an average is only .4 per cent. of the |
total production of the country. Since 1912 yield per acre in
the various sStates has ranged from 40 pounds in Florida in 1923 f
to 500 pounds in California in 1913 and 1914. In 1923 the yield H
per écre in California was 285 pounds, and in 1913 and 1914 it
was 150 and‘i75 pounds respectively in the State of Florida,

In Table VIII the states are arranged in descending order
of avéraée yieldlber acre for the period 1912~26. California
with an average of 316 pounds for the fifteen~year ﬁeriod exceeds
Florida, the state with the lowest average, by 202 pounds. All
dther gstates fall within this range. The Table shows also the
relative rank of the states on the basis of yield per acre in
1926 as compared with the yield for the entire period. Cali-
fornia in this year, with a yield of 382 pounds per acre, ex-
ceeded Florida by 237 pounds. It will be observed that all
states,-with the exception of Sduth Carolina, produced a yield

in 1926 greater than the average for the fifteen years.
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Table VII. Yield of Cotton per Acre, by
. States, 1912-26

State (1) : Yield per Acre in Pounds
i 1912 1913 1914 1915 1916 1917 1918
California 450 500 500 380 400 242 270
Arizona cee see see se e e 285 280
North Carolina 267 239 290 260 215 194 268
New Mexj.co oee X X ) 'YK s e "R soe oo e
Virginia 250 240 265 225 310 180 270
Missouri 260 286 270 240 225 190 200
Mississippi 173 204 195 1le7 126 155 187
Arkansas 190 205 196 180 209 170 158
Louisiana 193 170 1656 165 170 210 167
Tennessee 169 210 200 188 206 130 175
Alabama 172 190 209 146 79 125 149
Oklahoma 183 132 212 162 154 165 92
South Carolina 209 235 266 215 160 208 250
Georgia 159 208 239 189 165 173 190
Texas 206 150 184 147 157 1356 115
Florida 113 150 175 120 1056 100 85
U.S. 191 182 209 170 157 160 160

*Yearbook of the U.S.D.A., 1920, page 640, Table 142,
1921, page 612, Table 174, and 1926, page 963, Table 237,

(1) States arranged in descending order of yield per acre

- in 1926,



Table VII, (Continued)
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R XN 1

State Yield in Pounds
s 1919 1920 1921 1922 1983 1924 1925 1926
California 268 240 268 188 285 284 340 382
Arizona 270 222 242 222 292 285 350 330
North Carolina 266 264 264 250 290 196 261 295
New Mexico 230 266 298 287
Virginia 255 250 230 230 320 180 250 260
Missouri 257 276 326 360 171 185 275 250
Mississippi 160 140 148 157 9L 176 275 245
Arkansas 165 194 160 173 98 1069 206 205
Louisiana 93 136 114 144 125 145 232 200
Tennessee 196 180 228 190 92 170 210 193
Alabama 122 111 124 142 9L 154 185 192
Oklahoma 196 225 104 103 98 187 155 190
South Carolina 240 264 140 123 187 160 160 180
Georgia 152 135 90 100 82 157 155 175
Texas 140 160 98 130 147 138 113 154
Florida 74 86 80 102 40 130 180 145
U.Se le2 171 125 141 131 157 167 187
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Table VIII. Average Yield of Cotton per Acre,
by States, for the Period 1912--26 and
for the Year 1926*

.o

: Average 1912~26 : Year 1926
State : X . :

: Yield in 1bs. Rank : Yield in 1lbs, Rank -
Calif. : 316 1 : 482 1
Ariz, : 277 2 : 380 2
N. C. : 256 3 H 2956 3
N. M. : ‘182 7 3 2817 4
Va. : 247 4 : 260 5
Mo. : 242 5] : 250 6
Miss. : 176 9 : 245 7
Ark., 3 162 12 : 205 8
la. : 164 10 : 200 9
Tenn. : 181 8 ) 193 10
Ala. : 150 14 : 192 11
Okla. : 159 13 : 190 12
S. C. : 203 6 : 180 13
Ga,. : 163 11 : 175 14
Tex, : 145 15 : 154 15
Fla. : 114 1o : 145 16

*Average for the period 191226 computed from data in 1926
U.S.D.A. Yearbook, page 963, table 238, and page 968,
“table 236; 1921 Yearbook, page 611, table 171, and page
611, table 170.

Note: For New Mexico the average yield per acre for the
. period 1912-26 is based on four years only, 1923-to
19265 inclusive,.

For Arizona the average yield per acre for the
period 1912-26 is based on ten years, 1917 to
1226 inclusive.
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Total Production, by States

Production of lint cotton in the United States during the
fifteen-year period, 1912-26, has ranged from77,954,000 bales
in 1921 to 17,977,000 bales in 1926. Table IX shows the pro-
duction by states and for the country as a whole. Texas ranks
first in im@ortance, the total production for the périod being
30.6 per cent., of the total of all states. Georgia, with 12.2
per cent. of the total production, is the second in order, and
Mississippi and South Carolina, each with 8.8 per cent., rank
third. These four states during the period 1912-26 produced
60 per cent. of the total erop of the country. Arkansas,
Oklahoma, Alabame, and North Carolina are next in importance
in the order named. Their combined production represents
approximately 31 per 6ent. of the total of all states, which
when added to the production of Texas, Georgia, Mississippi,
and South Carolina comprises 91 ﬁer cent. of all the cotton
produced in the United States., It will be seen, therefore,
that cotton production in this cbuntry, so far as final ginnings

are concerned, is confined almost exclusively to eight states.
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Production of Lint Cotton in

500 Pound Gross Weight Bales, by
States, Year Beginning with

August, 1912-26%*

- State : Production in Thousands of Bales (1)
: 1912 1913 1914 1915 1916
Texas 4,880 5,945 4,592 3,227 3,726
Oklahoma 1,021 840 1,262 640 824
Mississippi 1,046 1,311 1,246 954 812
Arkansas 792 1,073 1,016 816 1,134
Alabama 1,342 1,495 1,751 1,021 533
Georgia 1,717 2,317 2,718 1,909 1,821
North Carolina 866 792 931 699 655
South Carolina 1,182 1,378 1,534 1,134 932
Louisians 376 444 449 341 443
Tennessee 277 379 384 303 382
Missouri 56 67 82 48 63
California 8 23 50 29 44
Arizona
New Mexico
Virginia 24 23 25 16 27
Florida 53 59 81 48 41
All other 3 10 14 7 14
Total UeSe

13,703 14,156 16,135 11,192 11,450 (2)

*Yearbook of the U.S.D.4s, 1921, page 611, Table 171, and
1926, page 963, Table 238.

(1) Excluding linters.,

(2) Production of individual States totals 11,451.

Note: States arranged in descending order of production

for 1926.
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Table IX. (Continued)

State :+ FProduction in Thousands of Bales

: 1917 1918 1919 1920 1954
Texas 3,125 2,697 %,099 4,345 2,198
Oklahoma 959 ST 1,016 1,336 481
Mississippi 906 1,226 961 895 813
Arkansas 974 987 884 1,214 797
Alabama 518 801 713 663 580
Georgia 1,884 2,122 1,660 1,415 787
North Carolina 618 898 830 925 776
South Carolina 1,237 1,570 1,426 1,623 755
Louisiana 639 588 298 388 279
Tennessee 241 330 310 325 302
Missouri 61 62 64 79 70
California 58 67 56 75 34
Arizona 22 56 60 103 45
New Mexico 6
Virginia 19 25 23 21 16
Florida 38 29 16 18 11
All other 6 6 5 13 3

11,302 12,041 11,421 13,440 7,954

Total U.S.

Note: 1917 totals 11,305,
. 1920 totals 13,438

1921 totals

7,953



Table IX.

(Continued)
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State : Production in Thousands of Bales

- | 4 .

: 1922 1923 1924 1925 1926
Texas 3,222 4,340 4,949 4,163 5,900
Oklahoma 627 656 1,511 1,691 1,950
Mississippi 989 604 1,099 1,991 1,930
Arkansas 1,012 622 1,094 1,600 1,620
Alabams 823 587 985 1,357 1,490
Georgia 715 588 1,002 1,164 1,475
North Carolina 862 1,020 826 1,102 1,250
South Garolina 492 770 807 889 1,030
Louisiana 343 368 493 910 820
Tennessee 391 226 354 515 475
Missouri 149 127 193 299 255
California 21 54 ™ 122 128
Arizona 47 78 108 119 115
New Mexico 12 30 &7 66 72
Virginia 27 51 39 53 55
Florida 25 12 22 38 33
All other 7 8 14 26 20

Total U.S. 9,766 10,140 13,628 16,104

(1) Revised figure 17,977.

Note: 1922 totals 9,744.
. 1923 totals 10,141.
1924 totals 13,629.

1925 totals 16,105,

18,618 (1)
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Cotton Exports

Since 1866, when we exported 75.6 per cent. of our domestic
produétion, foreign consumption of American cotton has been in-
creasing. Over the entire sixty-year period, 1866-1925, this
increase has been at the rate of 96,000 bales per year, The
increase was fairly constant until 1915, when exports aeciined
rather sharply, and continued to decline until the season of
1919. During the World War, 1914-18, our domestic consumption
increaséd at an avérage rate of approximately 50,000 bales per
year, and exports decreased during the same period at an average
rate of 775,000 bales per year. The decrease in exports may be
attributed to the disturbance of trade conditions abroad and to
the increased exportation from the United States of mamufactured
fabrics. Table X shows the trend'of exports from 1866 to 1926,
On an averége we export 60 per cent, of the total cotton pro-
duction, which ranks first in value among all of our exported
commodities., From 1900 to 1919 we exported 66 per cent. of the
crop, and sincé 1919, including the year 1926, our exports
amounted to 55 per cent. of the total production. A comparison
of Tables II and X will show that the years of large crops have
been associated with large exports from the United States, with
the exception of 1914, the first year of the World War. This

tendency for record crops to be followed by cdrrespondingly
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large exports may be explained by the fact that domestiec
consumption cannot be increased in the same ratio as the crop
inereases. This/éiown by the fact that for the years 1921-25,
inclusive, our domestic production increased at the yearly
rate of 2,017,000 bales, while domestic consumption during the
Same period increased at the rate of only 61,000 bales per
year. Associated with the increase in production was a yearly
average increase in exports of 690,000 bales. The difference
between production and consumption and exports 6onstituted the
annual carry-over. This, together with the fact that years of
short crops are ordinarily associated with & decrease in exports,
indicates that changes in crops are reflected more in volume
of exports than in domestic consumption.

Burope is the greatest buyer of American cotton exports,
In 1926,81.7 per cent. of the domestic production passing into
the world's channels of trade as lint cotton entered the
Buropean markets. The United Kingdom, the greatest individual
buyer, took 28.1 per cent. of our exports in 1926, Germany,
20.4 per cent., Japan, 13.8 per cent., France, 1l.4 per cent.,

and Italy, 9.2 pér cent,



Table X,

Cotton Exported from the United

States, 1866~1926%*

8o

Year % Exports (1)

; Total | Per cent., of

: (1,000 bales) Production
1866 1,323 75,6
1867 1,570 67.1
1868 1,289 54.2
1869 1,917 6346
1870 2,926 77.0
1871 1,867 73,1
1872 2,400 6l.2
1873 2,77 75.8
1874 2,521 64,0
1875 2,983 58,2
1876 2,891 65.1
1877 3,215 73,6
1878 3,257 62.1
1879 3,644 6343
1880 4,382 69.1

*vearbook of the U.S.D.A., 1919, page 590, Table 125,
“and 1926, page 962, Table 230.
(1) Domestic.



Table X. (Continued)
Yoar Exports
: Total Per cent. of
: (1,000 bales) Production

1881 . 3,481 63.8
1882 4,576 65.8
1883 5,725 6545
1884 3,783 6646
1885 4,116 6246
1886 4,339 673
1887 4,529 64.5
1888 4,770 68.7
1889 4,944 6642
1890 5,815 67.0
1891 5,870 61,0
1892 4,424 66.4
1893 5,361 7T1L.6
1894 7,038 4.2
1895 4,670 6542
1896 6,208 72.8
1897 7,726 70.9

86
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Table X. (Continued)

: Exports
Year :

3 Total Per cent. of

: (1,000 bales) Production
1898 - 7,575 67.7
1899 6,252 ©6.9
1900 6,718 66.4
1901 7,068 4.2
1902 7,138 67.1
1903 6,180 62.7
1904 8,679 64.6
1905 7,268 68.7
1906 9,036 68.0
1907 7,634 68.7
1908 8,896 67,2
1909 6,413 64.1
1910 8,068 69.5
1911 11,070 70.5
1912 9,125 66.6
1913 9,522 67.3
1914 8,581 53.2
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Table X, (Continued)

Year % Exports

: Total Per cent. of

: (1,000 bales) Production
1915 | 5,917  52.9
1916 5,702 49.8
1917 4,455 39.4
1918 0,442 45.2
1919 7,036 61.6
1920 5,570 41.4
1921 6,592 82.9
1922 5,206 5d.4
1923 5,784 87.0
1924 8,239 60.5
1925 8,110 50,4
1926 (1) 8,292 44,6

(1) Estimated.

The slope of the line of least squares for the
period 1866 to 1925, inclusive,is 96,053, meaning
that on an average the exports have increased
96,053 bales a year. In computing the line of

least squares the figure for 1920 has been omitted,
Since the War, up to and including tine year 1926,
we nave exported 55 per cent. of our total pro-
duction. Up to the end of the War, that is, from
1900 to 1918, inclusive, we had exported on an average
66 per cent. of the total production, and from 1900
to the present time our exports nave amounted to

60 oer cent. of the production.



Table X1 °

Destination of Domestic Cotton
Exports, 1924-26%

89

Country to which

exported 2 Exports in 500 pound bales (1)

:I9% 1925 1556
United Kingdom 1,685,377 2,605,456 2,278,372
Germany 1,271,738 1,765,673 1,657,070
France 738,841 932,866 927,184
Italy 559,833 747,594 742,677
Other Europe 764,695 1,089,700 1,019,018
Japan 583,957 849,584 1,118,246
Other Countries 179,258 247,944 366,977
Total 5,783,699 8,238,817 8,109,544
Potal Europe 5,020,484 7,141,289 6,624,321

*Yearbook of the UsS.D.A., 1926, page 1185, Table 498.

(1) Excluding linters, for year ending June 30th.
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Cotton Imports

The net imports of cotton into the United States during
the five-year period, 1921-25, were equivalent to 5.5 per cent.
~of the total quantity of cotton consumed in the country, ex-
clusive of linters. The largest annual ratio during this period
was 6.0 per cent., in‘l921, and the smallest was 4.8 per cent.,
in 19231%) These small amounts are brought in for special purposes.
Most of"the'imported cotton is long-staple Egyptian, which is
used largely in the manufacture of knit goods, lace, automobile
tires, and thread.

Table XIII shows the principal countries from which the
United States imports. As will be seen, Mexico ranks next to
Egypt in importance as a source of supply, with China third,
and Peru fourth. Over the entire period, 1867-1925, our imports
have increased at the yearly average rate of 7,342 bales., There
is no causal relationship between the size of the domestic érop
in this country and the volume of imports. Most of the lint
cotton bought by American manufacturers from foreign countries
is used for purposes inm which the American short-stapie grades
cannot be substituted, and, therefore, a short crop in the
United States is equally likely to be followed by either an

inerease or decrease in imports.
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(1)Foreign Crops and Markets, Volume 13, Number 19, Nov,., 8, 1926,
‘page 624.



Table XIT,

Cotton Imported into*t
States, 1867-1925

he United

91

>

Year : Imports
; Total - Per cent. Imports
(500 1b. bales) _are of Exports
1867 345 .02
1868 1,870 15
1869 3,026 .16
1870 1,802 .06
1871 6,374 o34
1872 10,016 42
1873 3,541 .13
1874 3,784 .15
1875 4,498 .15
1876 4,832 W17
1877 5,046 16
1878 5,049 .15
1879 7,578 .21
1880 5,447 .12

*voarbook of the U.S.Deh., 1906, page 603, 1922, page
‘711, Table 221, and 1926, page 962, Table 23b.
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Table XII, (Continued)
Year i Imports
: Total Per cent. Imports
: (500 1b. bales) are of Exports

1881 . 3,261 .09
1882 4,716 .10
1883 11,247 « 30
1884 7,144 .18
1885 8,270 «20
1886 7,552 17
1887 11,983 «26
1888 15,284 $32
1889 18,334 87
1890 45,580 .78
1891 64,394 1.09
1892 85,735 1.94
1893 59,405 1.11
1894 99,399 1.41
1895 112,001 2.40
1896 103,798 l.67
1897 105,321 1.36



Table XII. (Continued)

; Imports
Year : ,

: Total Per cent. Lmports

: (500 1b. bales) are of Exports.
1898 100,316 1.32
1899 134,797 2.15
1900 93,263 1.39
1901 197,431 2.80
1902 149,749 2.10
1903 97,681 1.58
1904 121,017 1.39
1905 141,927 1.95
1906 209,584 2.52
1907 142,146 1,86
1908 173,036 1.94
1909 172,078 2.68
1910 227,537 2.82
1911 219,560 1.98
1912 243,704 2.67
1913 246,694 2.09
1914 370,409 4,31

29
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Table XII. (Continued)

Year i ;mports

: Total Per cent. Imports

: (600 1b. bales) are of Exports.
1915 465,602 7.86
1916 . 294,123 5.16
1917 206,651 4,64
1918 207,184 3.81
1919 690,628 9.81
1920 251,878 4,52
1921 358,330 5.44
1922 493,981 9.49
1923 305,489 5.28
1924 324,461 3.94
1925 338,230 4,17

Years from 1896 to 1925 ,inclusive begin with July
first of the year named. Years from 1867 to 1895,
inclusive ,begin with January of the year named.
Bales recorded for the years 1922 to 1925 ,inclusive,
are 478 pounds net. Bales recorded for the years
1867 to 1921,inclusive ,are 500 pounds gross. A

500 pound gross bale is approximately equivalent

to a 478 pound bale net.

The slope of the line of least squares for the period
1867 to 1925 inclusive is 7,342, meaning that on an
average the imports have increased 7,342 bales a year,



Table XIII. Origin of Cotton Importgd into
the United States, 1919-26
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Country from
which imported

e oo 9 o

Per cent. of Cotal Imports

1919 1920 1921 1922

British India 2.8 2.3 1.4 4.1
Egypt 49.3 60.0 5245 34.6
Mexico 17.6 12.7 28.2 35.0
Peru 11.5 8.5 9.3 9.0
United Kingdom  10.6 4.7 5.1 5.2
China (1) 9.2
Other Countries 8,2 11.8 3.5 2.9
Total 100.0 100.0 100.0 100.0

*Yearbook of the U.S.D.A., 1922, page 979, Table 522,
1923, page 1130, Table 660, and 1926, page 1194,

~Table 499.

(1) Accurate statistics for China not avallable prior

to 1922.
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Country from Z Per Cent. of Total Imports (1)
which imported :
:1923 1324 1925 1926
British India 2.9 11.2 8.4 6.9
Egypt 61.9 5%.8 59.3 69.7
Mexico 15.0 9.2 14 .4 7.3
Peru 9.7 6.8 3.6 4.6
United Kingdom 3.1 (2) (2) (2)
China 4.3 14.8 10.3 7.9
Other Countries 3.1 4,2 4,0 3.6
Total 100.0 100.0 100.0  100.0

(1) Year ending June 30th. Data for 1919, 1920, and
.1921 are for year ending December 3lst.

(2) Accurate statistics for United Kingdom not
_available,
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Holding of Cotton by Farmers.

The holding of cotton for higher prices naturally involves
the pfoblem of marketing. In the United States we consume less
of our domestic production of cotton than we export. ILvery year
since 1919, in which year our exports were 7,036,000 bales, or
61l.6 per cent. of the current production, we have sent to foreign
markets an average increase of 521,000 bales (1) over the pre-
ceding jear, while our domestic consumption has increased on an
average of but 219,000 bales ‘2?. Our farm production since
1920 has increased at the rate of 878,000 bales (3) per year.

The difference between production and imports, and consumption
and exports, constitutes the annual carry-over. Our exports
for the years 1919-26, inclusive, amounted to 55 per cent. of
the total lint cotton production. TFrom 1866 to 1914, inclusive,
we exported on an average 66 per cent.of our production, and
from 1900 to 1926 our exports constituted 60 per cent. of the
pro&uction(4).

It is quite difficult, even after a detailed and careful
study of the monthly movement of prices received by producers, as
shown in Table A on the following page, and of spot quotations

on the leading markets, of which the prices at New York and New

. D 8 S > = . e - A W P A S e b S M e M T A G TP S S e M M T T T S S S S s e e WS e S T S e e v e

(1) Slope of line of least squares, calculated from data in
Foreign Crops and Markets, Volume 13, Nov. 8, 1926? No. 19, p. 624,
(2) Slope of line of least sguares, based on data in Table X.

(3) Siope of line of least squares, based on data in Table II.

(4) See footnote to Table X, ,
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Table A.
Estimated Price Per Pound Received by Producers
for Cotton in the United States, 1909-27*

Year beginning Aug. Sept. Oct. Nove. Dec. Jane.

with August 15 15 15 15 15 15
Average: Cts. Cts. Cts. Cts. Cts. Cts.
1909-13 12.3 12.2 12.1 12.1 12.2 12.2
1914=-20 2l.7 2l.2 2l.1 20.8 20.2 19.9
1909 11.5 1z2.2 13.2 13.8 - 14.2 14.3
1910 14.4 135.8 13.6 14.0 14.2 14.4
1911 12.5 11.0 9.6 8.8 846 8.7
1912 11.6 11.2 -11.0 11.4 12.0 12.0
1913 11.6 12.6 13.2 12.6 12.0 11.8
1914 10.6 8.2 7.0 6.6 6.7 7.0
1915 8.3 9.8 1l.4 11.4 11l.4 1l.4
1916 13.6 15.0 16.8 18.8 18.4 17.0
1917 2548 23.4 25.3 2745 2849 29,95
1918 30.0 32.0 30.6 28.4 28.2 26,8
1919 3l.4 30.8 33.9 36.0 35.8 36,0
1920 34.0 2843 22.4 16.6 12.7 11.6
1921 1l.2 16.2 18.8 17.0 l6.2 15.9
1922 20.9 2046 21l.2 23.1 24.2 25.2
1923 23.8 25.6 28.0 29.9 32.1 3245
1924 - 27.8 22.2 23.1 22.5 222 . 22.7
1925 23.4 225 21l.5 18.1 17.4 17.4
1926 16.1 16.8 11.7 11.0 10.0 10.6
1927 17.1 225 21.0 20,0 18.7

*Yearbook of the U.S.D.A., 1926, page 972, Table 248, and
unpublished records of the Bureau of Agricultural Economies,
UsSeDeAs
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Table A. (Continued)

Year beginning Feb. Mar, Apr. May June dJuly

with August 15 15 15 15 15 15
Average: Cts, Cts. Cts. Cts, Cts, Cts.
1909-~13 12.3 12.4 12.4 12.7 12,7 12.7
1914-20 19.5 19.7 20.1 20.4 21.2 21.8
1921-25 2249 22.5 28¢5 221 22.5 R22.3
1909 14.0 14,0 14.0 14.1 14.0 14.1
1910 l14.1 13.9 14.0 14.4 14.5 13.8
1911 9.4 10.0 10.5 11.0 11.1 1i.6
1212 11.8 11.8 11.7 1l.6 11.6 1l.6
1913 12.2 12.2 12.0 12.3 12.4 12.4
1914 7.4 7.8 8.6 8.8 8.6 8.4
1915 11.3 11.3 11.5 11.8 12.4 12.6
1916 16.4 17.0 18.4 19.6 22.4 24.5
1917 30.0 31.0 30.2 28,0 28.0 28.2
1918 24 .4 24.2 25.2 27.8 30.3 31.8
1919 36.2 36.8 3745 37.4 37.3 37.1
1920 11.0 ,9.8 9.4 9.6 9.7 9.7
1921 15.7 16.0 16.0 17.3 19.6 20.6
1922 26.8 28.0 27.6 26.2 25.9 24.8
1923 3l.4 27.7 28.17 28.1 27.8 2a7.3
1924 23,0 24 .5 23.17 23.0 23.0 23.4
1925 17.6 16.5 16.6 16,0 16.1 15.4
1926 11l.5 12.56 12.3 13.9 14.8 15.5

1927



100

Orleans as shown in Table XIV are typical, to reach a satis-
factory conclusion regarding the extent to which the storing

and holding of cotton on farms and in warehouses is a paying
venture under present ecomomic conditions. Since 1920, increases
in spot quotatibns on the New York Markeit for cotton sold in
April have been as high as 48 per cent. over the preceding year,
and decreases have been as great as 71l per cené]l) In Table A are
shown the prices received by producers as reported for the
fifteenth of each month. These priées on an average show very
little change from October to May. In general, the prices paid
to producers increase after October in years of a short crop, and
tend to decrease in years when there is a heavy crop. The writer,
of course, is mindful of the fact that the prices reported by

the United States Department of Agriculture for the fifteenth of
each month are notrentirely satisfactory for the basis of specific
conclusions, but they adequately serve the purpose for whiéh we
wish to use them.

On the following page, Table B, are shown the yercentages of
monthly marketings by farmers. 4s will be seen, by the end of
Novémber for the years 1912-26, inclusive, the per cent. of the
cotton erop that had passed from the hands of the producers into
the channels of the cotton trade ranged from 45 in 1920 to 70 in
1923. The per cent. of current production that is marketed by the

end of Hovember does not vary directly in proportion to the size

. - . - s 4D > A . - - o T - o e S " B Mt TS G S M S e s e W8 s = O e .
-—— - - —

(1)see Table XIV.
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Egstimated Monthly Marketings*of Cotton
by Farmers, 1912-25
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Year beginning Percentage of year's sales

se B4 60 op

August lst. ]

luz, oSept. Oct. Nov. Dec, dan,

1912-13 ¢eooe 1702 25.8 2003 12.8 8.0
1915"14 oo e 18.2 24.4 1907 1303 803
1914-15 l.2 6.8 14.8 18.0 1le6.1 1ll.0
1915-16 2.7 11.3 19.3 20.4 1l6.4 8.4
1916-17 3.9 14.6 23,0 21.6 15.0 6.4
1918-19 ded 10,9 18.1 1l6.4 13.6 .4
1919~-20 1.4 9.5 21.0 22.2 17.4 8.8
1920-21 S.1 10,0 16.2 15.7 11.0 Ced
1921-22 346 14,0 22,3 17.1 12.1 5.9
1922~23 5.2 1l6.8 256.3 19.8 12.8 5.9
1923-24 401 1603 2406 2409 15.3 5.8
© 1924-25 3v3 15.2 25.2 22,3 14.5 1.0
1925-26 6.5 19,5 23.1 17.6 12.0 660

*Yearbook of the U.S.D.A., 1923, page 805, Table 302, and

1926, page 970, Table 246.
On an average, about 13 per cent. of the cotton cerop is

marketed by farmers in September, 21 per cent. in October,

19 per cent. in November, and 14 per cent. in December.
The data in Tables IV and XIV, showing production and
spot prices, and the prices received by producers, as
reported in Table A,?preceding page), all seem to
indicate that there is a stronger tendency for prices to
fluctuate in accordance with the size of the cerop than
with the guantity of cotton actually offered on the
market during any one month, Unwarranted holdings by
producers would ultimately tend to encourage importation
by American manufacturers. The more immediate results
would be the stimulation of foreign production and the
restriction of foreign markets for American cotton.
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Table B. (Continued)

Estimated Monthly Marketings of Cotton
by Farmers, 1912-20,

.
*

Year . Percentage of year's sales
: Feb, lar, Apr, May June July Season

1912-13 5.2 4.5 2.6 1.6 1.1 1.001) 100
1913-14 5.3 4.4 2.7 1.6 1.2, .1.0(1) 7Joo0
1914-15 8.3 7.7 6.1 2.5 7.508). .. - 7300
1915-16 5.4 5.8 3.9 3.6 3.4(2)00° 100
1916~17 4,0 3.9 3.0 2.5 1.6 - .5 100
1917-18 5.8 4.5 2.6 1.3 1.0 .9 100
1918-19 4ed 4.6 4.6 7.5 6.8 4.4 100
191920 5.6 4.9 3.2 2.7 1.7 1.6 100
1920-21 5.6 6.0 6.7 6.9 6.8 5.6 100
1921-22 4.3 4.6 4.6 5.9 3.0 2.6 100
1922-23 4.4 3.7 2.0 1.0 1.5 1.6 100
1923-24 3.l 2.4 1.7 1.3 .9 1.6 100
1924-25 5.5 B4 1.6 1.0 .6 .6 100
1925-26 4:2 501 203 107 201 106 100

(1) Includes August
(2) Includes July.
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of the crop, nor inversely, as to that matter, since stocks on
hand at the beginning of the season constitute an influencing
factor. In 1921 the current production was 7,954,000 bales, the
smallest érop since 1895. Ordinarily, an increase in the per-
centages of monthly marketings would have been expected during

the first few monthé of the season, but, as shown in Table C,

the stocks on hand amounted to 6,590,000 bales, which were equiva-
lent to about 83 per cent. of the curreant production.

It must not be concluded that the producer acts as a bear on
his own market. There is,undoubtedly, some relation between the
gquantity of cottoﬁ marketed in early fall and the prices received,
but this relationship is not so marked as is sometimes thought,
except that quantity marketed at harvest time may have some
relation to aggregate supply, including both production and
carry-over. Cotton prices depend largely upon the size of the
erop, rather than upon the time the crop is marketed. In Charts
A and B are plotted the prices of cotton and cotton stoéks
arriviﬁg for sale at New Orleans for the seasouns of 1921~22 and
1922-23., There is, the reader will observe, no relation between
the movements of the curves representing the two factors. An
inecrease in receipis is egually likely to be accompanied by
either a rise or fall in prices. In Table D the analysis is
continued, and there will be seen the expressions of relationship

between prices and stocks at the New Orleans Market., There seems



Table C,
Stocks on Hand, Aggregate Supply, and
Gonsumption of Cotton in the United

States, 1905--25%
Year Stocks on Aggregate  Consumption
(1) hand at supply
. beginnin (3
of year %2)
:+1,000 bales 1,000 bales 1,000 bales
1905 1,935 12,794 4,909
1906 1,349 14,857 4,985
19207 1,515 12,982 4,539
1908 1,256 14,833 5,241
1909 1,484 12,021 4,799
1910 1,040 13,237 4,708
1911 1,375 17,713 5,368
1912 1,777 16,093 5,786
1913 1,511 15,760 5,077
1914 1,366 17,636 5,597
1915 3,936 15,425 6,398
1916 5,140 14,792 6,789
1917 2,720 14,185 6,566
1918 3,450 15,553 5,766
1919 4,287 16,295 6,420
1920 5,063 17,045 4,893
1921 6,590 14,920 5,910
1922 2,832 13,011 6,666
1923 2,325 12,768 5,681
1924 1,556 15,638 6,193
1925 1,610 17,934 0,451

*Foreign Crops and Markets, Volume 13, Nov. 8,
1926, Number 19, page 624.
(1)Year beglnnlng with August.
(2 )Includes foreign cotton.

(3)Includes stocks on hand, ginnings,

and imports.,
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New Orleans for the Season 1921--22%
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Table D,
Relation Between Cotton Stocks and Spot
Middling Prices at New Orleans, 1919-23%

Month Expression of Relationship
September -.066
October _ 133
November «129
December 44D

January -.029

*Beged on data in the 192% mdition of Cotton Facts,

pages 13% and 156. Expressions of relationship .

are calculated by the product-moment method. AL

the end of January, on an average, about 80 per cent.

of the cotton crop has passed from the hands of pro-
ducers into the channels of trade. It will be ob-
served that flow to market bears no consistent relation-
ship to price, once the size of the crop is known.
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to be no consistency in the movements of prices in relation to
market receipts, which indicates their fluctuations are due to
factors other than mere quantity of cotton received for sale at
any particular time. In 1919 and 1921 the cotton crop declined
620,000 and 5,486,000 bales in relation to the respective pre-
ceding years, and in each case there was an upward trend in
prices during the season. In 1920 there was an increase of
2,019,000 bales over 1919, and there followed a sharp decline in
prices after September. The largest cotton crop the United
States has ever produced was in 1926, when the ginnings totaled
17,977,000 bales. During this season the prices declined very
sharply, and they continued to decline until the probable short
erop of 1927 became evident, after which there was a tendenecy
upward, These facts point to the rather definite conclusion
that cotton prices fluctuate inversely with the size of the
cotton crop, rather than with the rate of flow to market., This
same relationship applies to all the large cotton exchanges in
the country, though in different degrees. New Orleans, for
example, is an interior spot market located near the great cotton-
producing centers, and there is often less of the speculative
element involved in thé prices here than at New York, which is
primarily a futures market.

According to the quotations in Table A the increases in

prices to producers in May over the preceding October have ranged
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from .1 of a cent a pound in 1923 to 5 cents in 1922, while
decreases in May prices as compared with preceding October
prices were as great as 12,8 cents in 1920, and as low as .1
of a cent in 1924. During the eighteen year period, 1909--26,
prices in twelve years were higher in May than in October, and
in six years they were lower. Omitting the war period, there
were only eight years in which the May prices were higher than
October prices., The United States Department of Agriculture
has made studies of the cost of storing cotton, but these show
average costs, and are, therefore, of little assistance to the
individual producer in aiding him to decide upon the advisability
of holding his crop off the market. In short-crop years,the
prediction that prices will gise and contbtinue to rise after
October may be relied upon as unmistakably as any other economic
fact, and in years of a heavy crop the price is just as surely
to fall. These are two of the factors which will aid the pro-
ducers andvcooperative associations in arriving at a decision
regarding the profitableness of holding. Another is the cost
under the particular conditions, and this must be decided by
each individual.

The holding of cotton for higher prices when the prices
offered are sufficiently high in relation to supply and demand
to allow a fair profit is not altogether economically sound, and

it has often been indefensible. Any general movement to excess-
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ively increase domestic prices will ultimately lead to disaster.
Under such condition the production of cotton in foreign countries
would be-stimulated, resulting in a restriction of markets for
American cotton. This would in turn result in a still further
depression of pricés, since from three-fifths to two-thirds of
our production is exported. Hence, an unwarranted holding of
cotton, if it were to become widespread and general, would
result in greater production in foreign countries, which would
become our competitors for world markets, and there would be
fewer buyers for our own cotton. A persistency in the movement
would ultimately tend to encourage importation by American
manufacturers,

Since most of the lint cotton produced in the United States
passes into the world's channels of trade, and since, as stated,
holding of cotton wouid be followed by a tendency for other
countries to increase their production, and eventually defeat
the purpose for which the holdings were made, no excessive gains
are to be expected from such practices that dre not wholly in
harmony with the law of supply and demand. We know, of course,
that supply and demand react upon prices for short periods, and
that the cost of production is the main regulator of prices over
a long period. The price regime involves also the concept that
the cost of prodﬁction determines to a large extent the prices of
the future, and that costs of the past cannot become the regulator

of present prices.
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Cotton Markets

A cotton market is a place wiere two or more
oeople meet to buy and sell cotton. The system of
marketing begins in the small towns and at the country
stores, where the cotton producers and the cotton
dealers meet. The mwarketing function, so far as lint
cotton is concerned, ends when the dealer makes his
delivery to the spinner, Transactions in cotton
trading are carried on by salés of actual cotton and
by contracts for delivery at some future time. Actual
cotton sold on the market is known in the channels
of trade as "spot cotton", the market on whieh it is
sold is known as a "spop market", and the price is
referred to as a "spot guotation™ or as a "spot pricel

In the cotton-marketing regime there are several
types of markets, and these may be classified
according %o location and furctions in trading. First,
there are the spot markets. Of tnese there are three
kinds, the primary, the interior, and the large
organized exchange. The difference between the last
two named is not clearly defined in all cases. Primary

merkets are small towns, gins, and country stores



112

where the baled cotton is first marketed and sold
by producers. At many of these primary markets
there is but one buyer, who does his own sampling
and grading, and bids his price accordingly. At the
larger markets, however, such as Troy, Alabama, there
are often several buyers, and the bidding becomes
more or less competitive. In the season of 1926 the
writer personally visited primary spot markets in
practically all of the cotton-producing states. At
certain markets in Alabama, Georgia, and Texas the
producers were literally forced to sell their cotton
on the basis of grades established by the local dealer.
At one market in Texas, and at another in Arkansas,
three buyers, bidding on the same cotton, were offering
a maximum of gix cents per pound for what they
classed as low middling, which is grade number 7.
Farmers were not protesting against the price so
mich as tney were against the method of grading, since
they felt that Federal sampling and classing would
have assured a higher price.

Interior spot markets, also known as central

markets, are large towns and cities {to which cotton
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is snipped from primary spot markets and sold by
primary buyers to mills and to merchants operating

on a large scale. These markets, of which Fort Worth,
Memphis, Little Rick, Columbia, St. Louis, Macoﬁ,
and.Shreveport are typical examples, are gsually points
of assembling in large quantities for sampling, grading,
compressing, and consigning to centers of consumption.
They provide facilities for storage and are themselves
markets for the sale and resale of cotton.

Future markets are located in New York and New
Orleans, and their importance is indicated, not by the
cotton received, but by the trading in future contracts.
Dealers and manufacturers who wish to hedge a trans-
action buy their contracts on the future markets, and
in this way protect themselves against a rise or fall
in prices. The cotton exchange at New Orleans is both
a spot market and a future market, while Nlew York is
orimarily a future market. Liverpool 1s the most im-
portant foreign market dealing in aAmerican cotton. All
cotton delivered on the New Orleans and New York
future exchanges is now classified by the United States

Department of Agriculture.
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The cities along the atlantic and Gulf Coasts,
such as Savannah, Galveston, and Norfolk, wanere cotton
is sold for export, are called "export markets". liore
than one-half of the American cotton crop is exported
for consumption in foreign mills {+) The leading countries
to which the cotton is exported are as follows: United
Kingdom, Germany, France, Italy, and Japan. During the
year ending June 30th, 1926, our ftotal exports of lint
cotton amounted to 8,109,544 bales of 500 pounds each.
(See Table XI) Of this quantity, the United Kingdom
received 28.1%, Germany 20.4%, France 11.4%, Italy
9.2%, other Buropean countries 12.6%, Japan 13.8%, and
other countries 4.5%. Linters are exported mainly to
Germany.(Z)

On 8ll the cotton exchanges in the United States,
"American Middling", the standard shori-staple grade,
is the basis of price quotations for all short-staple
cottons.‘Upland short-staple cotton constitutes
about 92 per cent. of the total cotton crop of the
United States and about 50 per cent. of the total

world's crop.(Z)

— S et . S S T R e S A M A e A e S b e S S A . —

(1) See Table X ,
(2J See 1926 U.S.D.A. Yearbook, page 1185, Table 498
(3J Miss L. inderson, United States Dept. of Agri.
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Monthly Spot Prices at New York and New Orleans

Spot quotations at all the cotton exchanges are based on
Middling, which is grade 5. The differences in price between
Middling and the other grades and the premiums for the longer
staples vary from time to time because of special demands or
the effects of seasonal weather factors upon the supply of the
different grades and lengths of staple. Table XIV shows the
spot prices for Middling cotton at New York for’fhe years 1892«
1927, inclusive, and at New Orleans for the years 1900-27,
inclusive. The spot prices at New York are generally a little
higher than at New Orleans because of the cost of transportation
involved in moving cotton to the former. Fluctuations in price
are due largely to the size of the crop, aﬁd, as will be observed,
they have been quite varied. Average monthly spot prices during
the World War rose to 35.09 cents per pound at New York in
Septémber of 1918 and to 3%.22 cents at New Orleans in the same
month and year. Prices during the World War period, however,
were not as high as in the Civil War period, one reason being
that production continued and there was always a good supply
available, whereas in the earlier period very little cotton was
produced, and almost none was available.

In the season of 1919-20 spot prices reached the highest
level since the Civil War, surpassing by far the prices of any
one year of the World War., In the latter part of the 1920-21
season prices declined to the pre-war level, but rose again in
1921-22, and continued at a high level until the fall of 1926,

when they again receded to near the pre-war level.



Table XIV. Monthly Spot Quotations for Middling *
Upland Cotton at the New York Market, 1892---1927
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Price in cents per pound

Year

: Jen. Feb, Mar. Apr.
1892 7.56 723 6479 7.08
1893 9.57 9427 8.94 8,12
1894 8.06 7.89 7.60 7.59
1895 5471 5.62 6.21 6.72
1896 8.27 8.07 7.75 7.94
1897 7.21 7.15 7.27 7.44
1898 5.92 6.17 6.19 6.28
1899 6413 6.50 6.42 6.17
1900 7.87 8.69 9.77 9.80
1901 10.21 9.63 8.61 8.38
1902 8.31 8.62 9.08 9.39
1903 8.95 9.56 9.93 10.55
1904 14,35 14.82 15,93 14.32
1905 7.12 7.76 8.07 7.86
1906 11.99 11.19 11.37 11.72
1907 10.88 10.52 11.22 11.15
1908 11.88 11.56 11.05 10.10
1909 9.68 9.85 9.78 10.51
1910 14.90 14.72 15.02 15.09
1911 14.93 14.32 14.52 14.91
1912 9.53 10.32 10.72 11.19
1913 13.05 12.80 12.67 12.28
1914 12.72 12,83 13.27 13.23
1915 8.28 8,54 9.01 10425
1916 12.33 11.73 11.90 12,05
1917 17.59 15.90 18.46 20.28
1918 32,26 31.76 33.74 31.85
1919 29.10 26 .27 27.74 28.82
1920 59.26 38,77 41.20 42.30
1921 16.63 13.44 11.74 12.14
1922 17.94 17.90 18.32 18.06
1923 27.58 28.63 30.55 28,88
1924 34.19 31.88 28439 30,30
1925 23,98 24.70 25.64 25.54
1926 20.84 20,60 19.35 19.13
1927 13.42 14.11 14,33 1a.77
*Compiled from Weather and Crop Reports and from records

_of the U.S.D.A. See Table XVI. for yearly prices.
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Table XIV. (Continued)
Price in cents per pound

Year '
May June July Aug.
1892 731 7.55 7.31 7.21
1893 778 7.89 8.03 7.959
1894 7.23 7.36 7.11 6.93
1895 6.99 7.22 7.04 7.57
1896 8.23 7.83 7.23 8.00
1897 7.72 7.75 7.94 8,00
1898 6.39 6.50 6.15 5.90
1899 6.34 6.25 6.14 6.23
1900 9.67 9.04 10.09 9,80
1901 8.15 8.41 8.57 8.24
1902 9.52 9.39 9.27 8.96
1903 11.47 12.12 12.62 12.75
1904 13.51 11.86 10,90 10.87
1905 8.20 8.89 10.99 10.90
1906 11.91 11.14 10.90 10.28
1907 11.98 12.95 13.086 13,36
1908 10,95 11.55 11.01 10.25
1909 11.35 11.40 12.80 12.76
1910 15.45 15.05 15.77 16.35
“1911 15.85 15.64 14.01 12.34
1912 11.58 11.65 12.68 11.99
1913 11.99 12.16 12,25 12.16
1914 13.44 13.47 13.17 (1)
1915 9.81 9.68 9.22 9.41
1916 12.94 12.97 13.006 14,64
1917 20.74 25.33 26 .30 25.49
1918 27.57 30439 31.54 33.88
1919 30.58 32.96 35,33 32.10
1920 41,25 39.27 41.20 26.23
1921 12.84 12.00 12,41 13.79
1922 20.75 22.10 22.27 21.86
1923 27.20 28.52 26.26 25.20
1924 31,54 29.96 82.07 29.02
1925 23.41 24,13 24.68 23.72
1926 18.92 18.51 18.71 18,57
1927 16.04 16.85 17.99 20.04

(1)Cotton Exchange closed on account of the war.,
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Table XIV. (Continued)

. Price in cents per pound
Year - :

. Sept. Oct. Nov, Dec.
1892 7.33 8.09 9.24 9.77
1893 8.19 8.33 8.17 7.91
1894 6.7 6.04 5.76 5.72
1895 7.41 2.00 8.66 8436
1896 8.54 8.00 7.89 7.21
1897 7.08 633 5.88 5.90
1898 5.62 5.42 5.40 5.70
1899 6.60 7.31 7.62 7.66
1900 10.53 10.16 9.80 10.19
1901 8.39 8.42 7.95 8,47
1902 8.94 8.80 8405 8.62
1903 11.84 9.70 11.18 13.01
1904 10.92 10.36 9.91 7.69
19056 10.84 10.39 11.49 12.15
1906 8.76 11.11 10.80 10.65
1907 12.54 11.556 11.80 11.96
1908 9.38 9.18 9.39 9.24
1909 13.29 13.90 14.70 15,30
1910 13.89 14.44 14.78 15.07
1911 11.28 9.65 9.42 9.46
1912 11.81 11.10 12,36 13.04
1913 13.46 14.05 13.30 12.99
1914 (1) (1) (2 7.53
1915 10.83 12,387 11.89 12.33
1916 15.79 17.99 19.92 18.29
1917 23.05 28.02 29.78 30,74
1918 356,09 32442 29,69 30.22
1919 30.60 34.98 39.40 39.19
1920 30.07 22.68 18.81 15.68
1921 19.95 19.63 18,01 18.30
1922 21.35 22.73 25.64 25.65
1923 29.06 30.06 34,73 35,92
1924 24 .24 24.51 24.22 23.85
1925 25.79 21.77 20.94 20.06
1926 17.01 13.14 12,86 12.68
1927 21.93 20.96 20.22 19.58

(1)Cotton Exchange closed on account of the war,

(2)Cotton Exchange closed until November 16th,



Table XIV.

Monthly Spot Quotations for Middling
Upland Cotton at the New Orleans Market 1900--=-27%

Year : Price in cents per pound

: Jan. Feb, Mar. Apr,
1900 [ 3 X N ] [ N X} [N N N ] L N N ]
1901 9,52 9.20 8.49 8.15
1902 7.88 8.08 8.54 9.13
1903 8,66 ' 9,36 9,73 10.05
1904 14,06 14,38 15,07 14.45
1908 6.83 7.45 7.45 759
1906 11.56 10,67 10,84 11.28
1907 10.46 10.49 10.83 10,79
1908 11.84 11.63 10,93 10.20
1909 9,34 9,42 9,39 10,03
1910 15.23 14.88 14.74 14.64
1911 14,95 14,62 14,54 14.70
1912 9.53 10,31 10,65 11.61
1913 12.58 12.51 12.45 12.44
1914 12,93 12.90 12,95 13,11
1915 T.87 8,01 8,54 Q.43
1916 12.04 11.45 11,73 11.88
1917 17,33 17.14 17.94 19.51
1918 31,07 30,91 32.76 33.08
1919 28.84 26,97 26 .84 26,70
1920 40,28 39 .39 40,69 41 .41
1921 14,53 12.856 11.08 11.17
1922 16.53 16.36 16.74 16.80
1923 27.51 28.78 30 .43 28.42
1924 853493 31.90 28.74 30,41
1925 23466 24,61 25,52 24.52
1926 20,26 19.88 18.35 18.11
1927 13.17 13.82 14,11 14.42

*Yearbook of the U.S.D.i., 1923, page 809, Table 307,

1926, page 974, Table 251, and unpubllsned records
of the Bureau of Agrlcultural Economics, U.S.D.A.

119
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Table XIV. (Continued)

. Price in cents per pound
Year :

. May June July Aug.
1900 esee esee seece es e
1901 7.69 8.05 8.3 8.28
1902 9,39 9.15 8.94 8.4
1903 1l.14 12,71 13.02 12.70
1904 13.41 11.38 10.86 10.59
1905 7.90 8.87 10.61 10.48
1906 11,83 10,99 10,96 .99
1907 11.856 12.81 12.89 13.13
1908 10.86 11.59 10.81 2.92
1909 10.89 11.04 12.13 12.28
1910 14,89 14.85 14,93 14.22
1911 15,48 15.26 14.30 11.96
1912 11,72 12.07 12.9% 12.07
1913 12.29 12.44 12,34 12.02
1914 13.36 13.79 13.34 (1)
1915 9.04 9.12 8.71 . 8.94
1916 12.61 12.80 13.03 14,26
1917 20.06 24 .18 25.41 25.07
1918 28,90 30.71 29.50 30.23
1919 29.22 32.09 338,98 31.38
1920 40,31 40.49 39.41 54,03
1921 11.80 11.08 11,49 12.78
1922 19.31 21.68 22,01 21,556
1923 26,68 28.61 26,73 24,22
1924 30.70 29.43 29.23 26,68
1925 23.54 24,07 24,08 23.0%7
1926 18,06 17.54 18.24 18.01
1927 15.68 16.46 17.63 19.36

(1) Market closed.
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Table XIV,. (Continued)

. Price in cents per pound
Year :

. Sept. Oct. Nov. Dec.
1900 10.39 9,57 9.48 9.50
1901 8.15 7.99 7.52 7.93
1902 8.43 8.22 7.82 8.14
1903 10.72 9,66 10.72 12.52
1904 10.54 9.80 9.50 7.48
1908 10.26 10.16 11.28 11.88
1906 9.24 10,76 10.39 10.53
1907 12.41 11.19 10.84 11.54
1908 9.11 8.92 8.97 8.78
1909 12.66 13.48 14.40 14.96
19210 13.49 14.21 14,50 14.85
1911 11.29 9.61 9.38 2.17
1912 11.37 10,95 12.1% 12.81
1913 13.11 13.73 135.26 12.98
1914 (2) 8.42 7.02 7.43 7.18
1915 . 10.40 11,95 11.50 11.89
1916 15.27 17.24 19.45 18.34
1917 21.68 26,76 28.07 29,07
1918 35.22 31.18 29,15 29 .44
1919 30,38 35,28 39.68 39.89
1920 27.48 20.95 17.65 14.59
1921 19.35 18,99 17.27 17.16
1922 20.74 22.08 25,34 25.48.
1923 a7.71 29.18 33.68 34 .88
1924 22,79 238448 25,95 23.66
1925 25.09 20,86 19.82 19.27
1926 16.14 12.68 12.52 12.22
1927 21.53 20.73 19.99 19.26

(2) No quotations prior to Sept. 23. Average for

7 days' business.
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Secular Trend of Prices

With the exception of the World War period, and the
years immediately following, cotton prices have risen grad-
ually one year over another since 1866, and particularly
since 1892, This tendency toward a uniform upward trend may
be attributei'mainly to the increased volume of money in
circulation, which bears approximately the same ratio to pro-
duction as production bears to demand for cotton.

Table XV shows the calculated ordinates of monthly trend
of spbt prices at New York for the period 1892-1912, inclusive.
During these yearsa the average of monthly prices was never
ébove 10.0 cents nor below 9.0 cents, The lowest average of
9.39 cents was for the month of October; and the highest average
of 9.97 cents was for July, constituting a difference of .58
cents. |

Charts III to XIV show graphically the actual trend of
monthly pricéé. Parﬁicular attention is called to the closeness
of fit of the least squares line. The exact determination of
the naturé and extent of price movements is the first and most
important procedure in the analysis of causalxrelatiosﬁhips

between production and price,



Table XV. Ordinates of Secular Trend of

Monthly Cotton Prices Computed by
the Method of Least Squares.™
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Year - Ordinates of Trend
. Jan, Feb. Mar. Apr.
1892 6.62 6.45 6.35 6.25
1893 6.91 6.75 6.68 6.59
1894 7.19 7.06 7.01 .99
1895 7.48 736 7.33 7.26
1896 7.76 7.67 7.66 7.60
1897 8.05 7.98 7.99 7.94
1898 8.33 8.27 8.32 8.28
1899 8.62 8.958 8.65 8.62
1900 8.90 8,88 8.97 8.95
1901 9.19 9.19 9.30 9.29
1902 9.47 9.49 9.63 9.63
1903 9.76 9.79 9.96 9.97
1904 10.05 10.10 10.29 10.31
1905 10.33 10.40 10.61 10.64
1906 10.61 10.71 10.94 10.98
1907 10.90 11.01 11.27 11.32
1908 11.18 11.31 11.60 11.66
1909 11.47 11.62 11.93 12.00
1910 11.75 11.92 12.25 12.33
1911 12.04 12.23 12.58 12.67
1912 12.32 12.53 12.91 13.01
Mean of prices: Monthly slope:
Jan. 9.47 cents Jan. .285 cents
Feb. 9.49 cents Feb., .304 cents
Mar. 9.63 cents Mar. .328 cents
Apr. 9.63 cents Apr. .328 cents.

*Based on New York

spot gquotations for middling cotton.
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Table XV. (Continued)
Year : Ordinates of Trend
. May June July Aug.
1892 6.11 6.17 6.02 .18
1893 6.49 6.54 6.42 6.54
1894 6.86 6.91 0.81 6.91
1895 7.24 7.28 7.21 7.27
1896 7.62 7.66 7.60 7.63
1897 7.99 8.03 8.00 8.00
1898 8.37 8.40 8.39 8.36
1899 8.75 8.77 8.79 8.72
1900 9.13 9.14 9.18 9.08
1901 9.50 92.51 9.58 9.45
1902 9.88 9.88 9.97 9.81
1903 10.26 10.25 10.37 10.17
1904 10.63 10.62 10.76 10.54
1905 11.01 10.99 11.16 10.90
1906 11.39 11.36 11.55 11.26
1907 11.77 11.74 11.95 11.63
1908 12,14 12.11 12.34 11.99
1909 12.52 12.48 12.74 12.35
1910 12.90 12.85 13.13 12.71
1911 13.27 12.22 13.58 13.08 ’
1912 13.65 13.59 13.92 13.44
Mean of prices: Monthly slope:
May 9.88 cents May .377 cents
June 9.88 cents June ,371 cents
dJuly  92.97 cents July .395 cents
dug, 9.81 cents Aug. .363 cents
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Table XV. (Continued)
Year : Ordinates of Trend

. Sept. Oct, Nov. Dec.,
1892 6.50 6.66 5,34 6.49
1893 6.80 6,93 5,76 6.81
1894 7.11 7.21 6.18 7.1
1895 7.42 7.48 6.60 7.44
1896 7.73 7.75 7.02 7.76
1897 8.03 8.03 7.44 8.08
1898 8.54 8.30 7.86 8.40
1899 8.65 8.57 8.28 8.72
1900 8.95 8.84 8.70 9.03
1901 9.26 9.12 92.12 9.35
1902 9.57 9.39 9.54 9.67
1903 9.87 9.66 9.96 2.99
1904 10.18 9.94 10.38 10.31
1905 10.49 10.21 10.80 10.62
1206 10.80 10.48 11.22 10.94
1907 11.10 10.76 11.64 11.26
1908 11l.41 11.03 12.06 11.58
1909 1l1.72 11.30 12.48 11.90
1910 12.02 11.57 12.90 12.21
1911 12.33 11.85 13.32 12,53
1912 12.64 12.12 13.74 12.85
Mean of prices: Monthly slope:

Sept. 9.57 cents Sept. .307 cents

Qct, 9.39 cents Oct. .273 cents

Nov,. 9.54 cents Nov. 420 cents

9.67 cents Dec., «3518 cents.

Dec.
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Chart II. Straight Line Trend of Cotton Production

in the United States, 1894--1912%
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Chart III. Straight Line Trend of January Spot Quotations for
ton at the New York Market, 1894--1912%*
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Price in cents per pound

Chart IV. Straight Line Trend of Februsry Spot Quotations for
Middling Cotton at the New York Market, 1894--1912%*
:, (
14

12 e e e e —— e e Sl E—— /,’ ’/’
10— - - L7
! ’/"”
T | 1
: -7 ’ |
~ j ; February Average Price .
! ¢ ==~=~Line of Trend f
“ i ! f ‘ |
6 ‘,,t.‘.‘_a of e _‘4,,, - . B - .- ‘5 . ; :
; ? 1 |
------- | 3 |
,, | | | | s |
1894 1896 1898 1900 1902 1904 1906 1908 1910 1912

*Computed by the method of least squares.



Chart V. Straight Line Trend of March Spot Quotations for

§ Middling Cotton at the New York Market, 1894--1912%
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Chart VI. Straight Line Trend of April Spot Quotations for

Q
9 Middling Cotton at the New York Market, 1894-1912%*
r, ’r
14

o}

g !

B1z

o

o

o)

0

k]

g

510

] .

] .

o !

() :

o :

iy

% April Average Price
L aaaaa Line of Trendl

b i
6 S S , - e e . L L L b - e
! : : ,
i ; ‘ ; |
} :

; | )
! 1

i ' ; [ i

| ! i } ]

| { i | i

i : i i i

1 J
o £ i e e 8 =+ i mmiarin. w.mn e T i e e T e - e . . - o . - - B [P P — - - - - e )
1894 1896 1898 1900 1902 1204 1906 1908 1910 1912

*Computed by the method of least squares.



Chart VII. Straight Line Trend of May Spot Quotations for
Middling Cotton at the New York Market, 1894--1912*
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Price in cents per pound

Chart VIII. Straight Line Trend of June Spot Quotations for
Middling Cotton at the New York Market, 1894--1912F
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Price In cents per pound

Chart IX. Straight Line Trend of July Spot Quotations for
Middling Cotton at the New York Merket, 1894--1912¥
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Chart X. Straight Line Trend of August Spot Quotatlons for

Middling Cotton at the New York Market, 1894—-191L
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Chart XI. Straight Line Trend of September Spot Quotations for
Middling Cotton a2t the New York Market, 1894--1912%
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Chart XII. Straight Line Trend of October Spot Quotations for
Middling Cotton at the New York Market, 1894--1912%
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Price in cents per pound

Chart XIII, Straight Line Trend of November Spot Quotations for

Middling Cotton at the New York Market, 1894--1912%*
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Price in cents per pound
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Chart XIV. Straight Line Trend of December Spot Quotations for
77”Mid§}ing Cotton at the New York Market, 1894--1912*
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Yearly Spot Prices at New York, Liverpool
_ ~and New Orleans

There is no consistent relationship between fluctuations
in prices of American cotton at Liverpool and prices at the
principal American markets. Tabie XVI shows the yearly average
spot priceé at New York, Liveépool, aﬁd New Orleans. Since 1900
the Liverpool prices at seven different times have. reached a
highér yearly average than the average of prices at the two
American markets. It will be observed also that the margins in
spot price. changes bear no relation to changes at New York and
New Orleans, The reasons for this lack of parity are quite
compiicated, bﬁt they center mainly around the fact that quo-
tations for futures, upon which spots are based, at Liverpool
do not fluctuate in sympathy with future gquotations in Americs,
and this situation is due to depressions in foreign markets,
fluctuations in currency values, production changes in countries
other than the‘United States, and increases or decreases in
American production., The differences between spot quotations
at New York and New Orleans are due to placement value, but
differences in Liverpool prices over New York and New Orleans
prices are due to oonditions affecting the world's trade in

cotton.
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Table XVI., Yearly Average Price Per Pound for
American Middling Cotton at Specified
, Markets, 1900--25%

[ 3

Year : New York s+ Liverpool : New Orleans
: Cts, per 1lb, : Uts, per 1lb. : Cts. per 1lb.

1900 : 9.38 : 8.72 : 8.94
1901 8.73 8.07 8.40
1902 9.96 9.23 9.64
1903 12.84 11.73 12.49
1904 92.09 8.30 8.70
1905 11,30 10.056 10.97
1906 11.24 10.78 10.92
1907 11.53 10.46 11l.41
1908 10.23 9.29 - 9.80
1909 14.66 13.28 14,33
1910 14.87 13.25 14.65
1911 10.85 10.29 10.85
1912 12.29 13.12 12.20
1913 13.21 14.20 13.12
1914 (1) 13.14 (1)
1915 11.98 11.55 11.68
1916 19.28 - 17.85 18.84
1917 29.68 32.24 28.96
1918 31.01 45.12 29.87
1919 38.29 36,28 38.21
1920 17.89 35.94 16.55
1921 18.92 15.02 17.92
1922 26.24 22.79 254,94
1923 3l.11 31.37 30,53
1924 24,74 29.79 24,21
1925 20.53 25.54 19.71
1926 (2) 14.85 18.76 14.31

*Yearbook of the U.S.D.A., 1922, page 718, Table 233,
1924, page 759, Table 315, and page 756, Table 313,
1926, page 976, Table 254, page 974, Table 251, and
page 975, Table 252, and unpublished records of the
Bureauw of Agricultural Economics, U.S.D.A.

(1) Market closed for three months.

(2) New York and New Orleans prices are averages of

five months.
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Standard Deviation of Monthly Spot
Prices at New York

The standard deviation is a measure of the extent to
which items deviate from their mean., In Table XVII are shown
the standard deviation of monthly spot'priees of éétton at the
New York Market. The calculations are based on the percentage
change of first differences. The magnitudes of these measures
of dispersion decline from Janﬁary to June, after which they
increase. This indicates, to a certain extent, that there is a
lower degreé of causal relationship between production and
price of cotton during the growing seasom than there is after
the size of the crop is fairly accurately known., It is to be
expected that deviations from the mean of prices fdr those
months showing the greatest relationship to production will
be greater than the deviations for those months showing a
less degree of relationship, particularly since changes in

production are not constant from year to year.



Table XVII.

Standard Deviation of Monthly

Cotton Prices at.the New York

Market, 1892--1912*

142

Month Standard Deviation
January 3203
February 27.90
March 27.92
April 25.26
May 22.41
June 17.47
July 20.00
August 22.00
September 23.87
October 23.71
November 26.07
December 32.20

*Computed from the square of the deviations from the

_mean of percentage changes.
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Coefficients of Correlation Between
Production and Price of Cotton

A1l coefficients of correlation between production and price
of cotton are calculated by the percentage ehange of first differ-
ence method, with the exception of those in Table E, following
Table XXIX., This method removes practically'all the trend, which
is.an imbortaﬁt analytical procedure in formulating estimating
equations, In tﬁe calculations in Table E the Pearsonian method
was used, since the sole aim is to show the general tendencies of
price movements in relation to production since 1920,

Table XVIII shows the coefficients of correlation between
produétion of'ébtton in the United States and yearly prices at New
York, New Orleans, and Liverpool for different periods of time.
Tables XIX to XXV, inclusive, show the results of analysis for the
period 1893-1913 at New York; Tables XXVI to XXVIII, inclusive,
show the results for the period 1900«13 af New Yofk>and New
Orleans, and Table E shows the coefficients of correlation between
production in the United States, India, and Egypt and prices at
New York for the period 1920-27.

Particular attention is called to the differences in relation=-
ship between production and deflated prices and production and un-
deflated prices. Tables XXIII and XXIV bear out more fully the
fallacies involved in atnempting to remove from actual prices by
deflation the changes in general price level, Cotton, itself,
enters into the composite index number of the Bureau of Labor

Statistics, but the changes in cotton prices from month to month
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do not bear the same relation to monthly price index numbers as
the changes in index nulbers bear to each other.

For each coefficient of correlation there is expressed
the cdrresponding probable error, which means that if many similar
samples were taken, half of the coefficients of correlation found
would, on the average, if the differences between samples be due
merely to random selection, fall within the range r plus or

minus the probable error.



Table XVIII,

Coefficients of Correlation Between Cotton

Production in the United States and Yearly
Average Prices at Specified Markets™
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Year

*s .00 oo

Market

Las 80 OF

Coefficient; Probable Error

-
-

Beginning
with Jan.

(1892-1912)
ﬁeginning "

with Aug.
(1892-1912)
ﬁeginning ,
with Aug.
(1900-1913)
ﬁeginning ’
with &lgt
(1900~1913)
ﬁeginning '
with Aug.
(1900-1913)

New York
New York
New York
New Orleans

Liverpool

-.568

"‘0836

-0812

".820

e 759

.102

« 045

.064

.061

.079

*Computed by the method of percentage change of first

_differences.

Note: All prices correlated are spot quotations for
. American middling cotton.
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Table XIX,
Coefficients of Corrclation Between Cotion
Production in the United States mnd the
- Subsequent Prices of Cottown on the
. New York Market, 1892--1912%*

Month Coefficient of Probable Error
Gorrelation
dJanuary -.887 .041
February ~.889 ' .032
March -.831 .047
April -.527 .109
May | ~.699 .078
June -.627 .093
July (1) -.217 .146
August -.309 .139
September -.037 108
October -.685 .081
November -.851 <041
December -,87L .036

*Computed by the method of percentage change of
first differences.

(1) July of the current harvest year.



Coefficients of Correlation Between Cotton
Production in the United States and
Monthly Deflated Cotton Prices,

Table XX.

. 1893--1913*

Month Coefficient of Probable Error
Correlation
January -.70 .07
February -.79 .06
March -.82 .05
April .76 .06
May -.78 .06
June -.60 .09
July (1) -.22 .14
Angust (2) .51 .13
September ~.46 .12
October -.60 .09
Kovember -.68 .08
December -.75 .07

*Computed by the method of percentage change of first
_differences. Prices are spot quotations for middling
cotton on the New York Market, and the index is of

all commodities.
(1) July of the year following harvest.
(2) August of the current harvest year.
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Table XXI.

Relation Between.Cotton Production in the
United States and January Deflated Cotton

Prices Lagged One to Twelve Months,

148

1893--1913*

Lag Coefficient of Probable Errof
. Correlation
One month
Jan/Dec., ~-.71 +07
Two ﬁonths
Jan/Nov, -.69 .08
Three months
Jan/Oct. -.70 .08
Four months
Jan/Sept. -.73 .07
Five months
Jan/Aug. -.73 .07
Six months
Jan/July -4 .07
éeveﬁ months
Jan/June -.73 .07
Eight months
Jan/May -.75 .06
Nine months
Jan/April -.75 .06
Ten ﬁonths

.06

Jan/March -.75

(Continued on next page)
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Eleven months
Jan/Feb. ' -, 76 «06

Twelée months
J&n/Jan. -o70 .06

*Prices are spot quotations for middling cotton on the
_New York Market deflated with the B.L.S. index number
of all commodities, 1913 as base. Coefficients of

Correlation are computed by the method of percentage
ghange of first differences.
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Table XXII,

Coefficients of Correlation.Between Cotton
Production in the United States and
Monthly Cotton Prices Deflated
with Farm Products Indices,

1893--1913*
Month Coefficient of Probable Error
Correlation
January -.71 .08
February ' -.78 .06
March -.78 .06
April -.78 .06
May -7 .06
June -.59 .10
July (1) -4l .13
August (2) -.32 .14
September -.51 J1
October -.62 .09
November -.68 .08
December -.74 .06

*Computed by the method of percentage change of first
_Qifferences. Prices are spot quotations for middling
cotton on the New York Market, and indices are ex-

pressed on & 1913 base.,
(1) July of the year following harvest.
(2) August of the current harvest year.



Table XXIII.

Coefficients of Correlation Between Cotton
Production in the United States and
_ Subsequent Index Numbers of all
Commodities, 1892-1913*
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Month Coefficient of Probable Error
Correlation
January -.274 «140
February ~.167 .146
March -.205 144
April —————— ——
liay ——— ——-
June .294 (1) .138
July .242 (1) 142
August -.495 114
September === o—me-- ——
October =m——- -——
November -.312 .135
December -.244 <142

*Computed by the method of percentage change of

_first differences.

(1) Positive coefficient.
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Table XXIV.
Coefficients of Correlation Between Yearly
Index Numbers of all Commodities and
. the Subsequent Prices of Cotton,

1892--1913*
Month Coefficient of Probable Error
L Correlation _
Jamiary <581 «107
February 567 .105
March .360 134
Lpril .363 .134
May .305 .136
June .482 .119
July ———— ———
'August ——— ———
September —— ———
October -.361 (1) <134
November -—-- _ ———
December -.301 (1) .140

>;‘Gompu.ted. by the method of'percentage change of
first differences. Prices are spot quotations for
"middling cotton on the New York Market.

(1) Negative coefficient.






























































































































