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CHAPTER L
INTRODUCTION

During the period 1925-29, Oklahoma cash income from cottom lint
averaged 122 million dollars annually. This was approximately 59 per-
cémt of the cash receipts from crops and almost 40 percent of the total
cash farm receipts, Since this period, cotton has been moving ocut of
Oklahoma agriculture. In 1957, the cash income from cotton limt was
only 22 million dollars, or 13 parcent of the cash receipts from crops
and five percent of the total cash farm receipts., This is a decrease in
cash receipts from cotton lint of 190 million dollars, or approximately
82 percent,

In Crop Reporting District VII in Southwestern Oklahoma, cottom
acreage declined from a high of 1,429,000 acres in 1929 to 351,000 acres
in 1957. This was a decrease in acreage of over one million acres, or
approgimately 75 percent,

During most of the period from 1929 through 1957 govermment ?riG@
support and production adjustment programs have been in operation or in
a stand-by position. In the 29-year period, acreage control programs have
been in effect 13 years. The allotment years were 1934, 1935, 1937
through 1942, 1950 amd‘1954 through 1957.

In addition to these allotment years, there was a plow-up campaign
in 1933, Cotton option contracts were provided for msking payments to
growers who destroyed part of their 1933 crop. Some type of price support

program has been in contimucus operation since 1933. This has been through



a support price, loan rate, or some type of payment for diverting cotton

land to other uses,

Purpose and Objectives of Study

The primary purpose of this study is to analyze and appraise the
effects of economic, physical, and institutional factors upon cotton
acreage in Southwestern Oklahoma., Southwestern Oklahoma is defined to
include the following eight counties: Caddo, Comanche, C@ttbny Greex,
Harmon, Jackson, Kiowa and Tillman, |

Specific objectives to bé investigated imclude:

1. The aprraisal of the gemeral physical and economic character-

istics of the area and changes that have occurred since 1929,

Q

. The development of sconomic and statistical relationships of
the cotton producers' acreage respomse in Southwestern Oklahoms
for:

A, The total 29 year period of the study

B. The allotment vears

C, The non-allotment vears.
3. The evalvation of the effects of governmental control programs
upon cotton acreage in Southwestern Cklaboma through:
A. Acreage allotments

B. Changes in relative prices,

I

8

an analysis of changes that have occurred in cotton acreage since
1929, it will be necessary to use various estimating procedures., Ong
technigque commonly used is that of estimating statistical relationships

such as supply elasticities to determine how cotton producers respond to



changes in various factors, Price elasticity estimates for different
institutional arrangements might provide some basis for evaluating the
effects of govermment programs on cotton aéreagea

Most previous studies of price elasticities of supply suggest that
cotton producers respond very little to changes in price in planning their
acreage. Walsh, using the two periods 1910-24 and 1925-33, found that
the elasticity of acreage with respect to last year'’s deflated price,
‘while significantly greater than zerc, was of the order of only 00291
Nerlove obtained similar results considering the period 1910 to IQBBQQ

These numerical estimates seem to be contradicted by experience
under the support programs. In 1948, about 36 percent of the cotton
crop was placed under loan., This would suggest that either support
prices were greatly in excess of equilibrium price or that the supply
ela@tieities were not as low as had been estimated, 1t seems more
reasonable that supply elasticities are higher tham previous measursments
would suggest. As further evidence that previocus estimates may have been
low, Heady found that, on the individual farm, substitution among crops

3

is relatively easy.” This means that on typical farms small changes in
the relative price of crops wayv cause large changes in the cropping systems

that are profitable,

lRobert M, Walsh, "Response to Price in the Productiom of Cotton and
Cottonseed,” Journal of Farm Ecomomics, Vol. 26, (May, 1944), pp. 359-72.

Qmarc N@rlbveg The Dynamics of Supply, (Baltimore, 1958), p. 201,
3

E. 0. Heady, "The Supply of U, S. Farm Products Under Conditions of
Full Employment," American Econowic Review, Vol, 45, (May, 1955) p. 230,



Most of the elasticity estimates have been based on large economic
areas or the entire cottom belt., This is the first study undertaken in
Oklahoma to estimate supply elasticities and attempt to measure the
effects of government programs om cotton acreage in a specific area.
Somewhat similar studies are currently underway im Mississippi and

Arkansas,
Procedure

In the development of economic and statistical relatiomships for
Area VII, it will be necessary to examine the physicél characteristics,
changes in the cropping system im the area, and the types of govermmental
programs which have been inraperati@mo On the basis of these character-
istics, changes, and programs, economic relationships will be developed to
show how producers adjust cotton acreage to chamges inm various factors.

Data will be obtained te represent each measurable factor im the
economic model for use in a statistical model of acreage respomse, The
statistical model will utilize the method of least squares. Acreage
response will be estimated for the total period, allotment years and non-
allotment years,

Cotton acreage in Area VII, the absence of governmental programs,
will be estimated for alternative price conditioms from these statistical
equations, The evaluation of the effect of governmental comtrol programs
will be basgd on these acreage estimates and on the price elasticities

/

of acreage response indicated in the equations,



Limitations of Study

Probably the principal limitation of this study is the fact that the
analysis is based on time series data. This means that the data are
averaged across differemt physical and economic resource situations,
There are also limitations stemming from inadequacy of data. For
example, the support prics zelected for the analysis was based on a
particular grade and staple of cottom. Cotton produced in this area con-
sists of many different gualities and staple lengths and a particular
grade and staple length can at best only approxiwate the general level of
cotbon prices over the time period considered. Similar problems existed
for data representing other variables. In addition, thers may be varia=
bles affecting the supply ¢f cotton which bave been omitted from the

analysis,



CHAPTER IX
CHARACTERISTICS OF AREA

The area under considevation is located in Southwestern Oklahoma and
is shown as the shaded aves in Figere 1, Crop Reporting District VII con=
tains 2 total land avea of approximately 4.4 million acres, ninety percent
of which was in farmland in 1954;

The area, frequently refsrred to as the Low Rolling Plains, liss in
a sub-humid rainfall z@mé and ranges in topography from level to steeply
rolling. Soll types range from sandy to finme textured clays., The varia-
tion in topography and soil type probably accounts for much of the dif-

*

ferance in farming systems and ecrop adaptability,
Land Use

The total land avea in District VIL has remained constant at 4,373,760
acres since 1940, While the land in farms has varied from a high of
4,095,948 acres in 1935 to a low of 3,951,539 acrss in 1954, the propor-
tion of land in farms has remained relstively constant at slightly m@ﬁe
than 90 percent of the land arsa (Table I).

Difficulty was encountered in detemmining land use, since there was a
change in classification of use by the Bureau of the Census., In some
démsus‘y@arSy the pasture land included omly plowable pasture, while in
other years it included both plowable pesture and woodland pasture, At
the same time total cropland included plowable pasture in some years and

did not include it im other vears. Even with this inconsistent

6
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Figure 1. Crop Reporting Districts of Oklahoma and Location of the Area
Under Study
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classification; it appeared that lamd in pasture was . increasing during the
period. The low in total pa&tdr@ land of 472,000 acres in 1940 included
only plowable pasture land and did not include woodland pasture, The change
in classification was responsible for much of the decline from 1935, Total
pasture land including woodland pasture reached a high for the period of
1,768,944 acres in 1954, T@tai cropland reached a peak of 2,464,634 acres

in 1930 and declined to 2,149,916 acres in 1954 (Table I).

TABLE T

LAND AREA, LAND IN FAKMS, PROFORTION OF LAND ARFA TN FARMS,
NUMBER OF BARMS, CROPLAND AND PASTURE LAND, OKLAHOMA
AREA VII, 1930~1954

Land in

Proportion

Land Number Crop= Pasture=

Area Farms in Farms of Farms land land
Year (Acras) (Acres) (Percent) {(No.) {Acres) {Acres)
1930 @24149939‘ 5,999,156 90.4 @437 2,464,635 1,350,374
1995 4,401,920 4,095,948 93,0 80,924 2,456,897 1,441,578
1940 4,373,760 4,018,153  91.8 17,693 2,235,007 472,001
1945 4,373,760 4,085,587 93,3 15,236 2,371,106 1,667,110
1950 4,373,760 3,974,526 90,8 14,073 2,383,699 1,562,279
1954 4,373,760 3,951,539  90.3 11,939 2,149,916 1,768,944

“his does mot include woodland pasture,

Scurce: United States Census of Agriculture, U, $. Department of Com-

merce, Bureau of the Census, 1930-1954,
Number and 3ize of Farms

The number of farms in Area VII reached a peak of 24,327 in 1930 and

steadily decr@ased to a low of 11,939 im 1954, This was a decrease of 51

percent in the number of farms since 1930 (Table I1).



With no significant change in amount of land in farms and with a de-
cline in number of farms, the size of farms has been increasing (Table I1I).
The average size farm in Area VII increased from 164 acres inm 1930 to 331

acres im 1954. This increase is larger than for the state as a whole,

TABLE IIX

NUMBER FARMS BY SIZE CIASSIFICATION, OKLAHOMA
AREA VII 19301954

Farm Size S Average
0-9.9 10=48  50-09 100-179 180439 500-999 1000  Size™

and Farm

Year (o) (No.) _(Ne.) _(No.y _ {No.)  (No.) %23 (Acras)
1930 53 2,966 4,416 10,988 4,825 477 121 164
1935 457 1,680 3,638 11,095 4,712 563 139 184
1940 787 1,003 2,265 7,430 5,045 895 268 227
1945 1,027 897 1,647 6,006 4,514 869 . 274 268
1950 406 779 1,360 4,666 5,269 1,213 380 282
1954 406 553 964 3,252 4,825 1,482 459 331

Source: United States Cemsus of Agriculture, U, 8. Department of Com-
merce, Bureau of the Census, 1930-1954,

The number of farms were classified into seven categories according to
size énd are included in Table I, There has been considerable variation
in the number of very small farms classified from 0-9.9 acres; hbW@VQr,
the variation has been such that no definite upward or downward trend
could be established., The number appears to have stabilized at about 400,

The number of farms im the 10-49 acre classification has been steadily

declining since 1930. Similarly the numbers of farms in the 50-99 acrs and
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in the 100-1T79 acre classifications have been declining. The decreases
in the number of farms in the latter two classifications are quite
important since these two groups comprised over 61 percent of the total
number of farms in 1930,

The variation in the number of farms im the 180-499 acre classifica-
tion has not been over a very wide range and no definite tremd could be
astablished. In the last two classifications of 500-999 acres and 1000
acres and over, the numbers have been increasing quite rapidly since
1930, Although the last two @léssiﬁicati@ns do not contain a large
pumber of farms, they do contain a large percentage of the total land

in farms.
Tenure Arrangements

From 1930 to 1954 the total number of farm operators decreased by
approximately 50 percent (Table III), In 19350, the predominant tenure
arrangement was sharecropping., However, during the past twenty-five
years the number of tenants decreased by almost ong-half,

The number of full-owners has been decrsasing slightly, but the pex-
centage of full-owners has remained relatively stable, The percentages
of operators arxe only approximate im 1950 and 1954 since the figures apply
to farms operated rather than number of operators, Part-owners have been
increasing both absolutely and relatively since 1930, Part-owners im=-
creased fr@m 10 percent of all operators in 1930 to 18 percent in 1945,
The percentage has increased since 1945 but the figures are only approximste
because of the change in census classification in 1950 and 1954, Although

sharseropping was predominant inm the past, it appears that part or full-
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ownerghip has become increasingly ilwportant and the trend seems to be in
that general direction,

The number of managers decreased from 1230 to 1954. However, this
does not seem to be a significant development in view of the small percen-

tage of managers.,

TABLE IIT

HUMBER OF FARM OPERATORS BY OWNERSHIP, OKLAHOMA
AREA VII 1930-1954

Full=- Parte Total
Year Qwners Owners Managers Tenants Operators?
1930 6,455 2,393 T7 15,393 24,317
1935 6,683 2,178 79 13,270 22,210
1940 5,462 2,844 66 9,430 17,802
1945 6,008 2,867 56 7,329 16,260
1950 5,001° 3,721° 28 5,050 13,8007
1954 %, 382" 3,615" 23 4,190 12,212°

a . .
This could differ from number of farms since one operator could
operate more than one farm.

b ; . .
This figure is the number of farms operated by ownership rather
than the number of farm operators. :

¢5]

. 8. Department of
954,

AR

Commerce, Bureau of the Census, 1930-

{

Source: United States Cemsus of Agriculture, U
1

23

s

/

Major Crops

Area V11 is considered the main cottom growing section of Qklahoma,
In 1954 approximately 46 percent of the state's cotton acreage was comw

centrated in this area. Within the area, the three most important crops



are cotton, wheat and grain sorghum, Cotton is of greatest importance on
the sandier soils and of lesst importamce on the finely textursad clays,
Farmers can and have shifted from one major cash crop to amother with a
minimum reallocation of resources in response to varying economic condi-
tions, Historically, cottom is probably the most important crop measured
in terms of gross income followed by wheat and grain sorghum in that order.
From the standpoint of acres devoted to esach crop, wheat is most important
followed by cotton and grain sorghum in that order.

Changes that have taken place im the acreages of these three major
crops are presented in Figure £ and Table IV, From a peak of 1,429,600
acres in 1929, cotton acreage declined to reach a low of 351,500 acres in
1957, This was a decrease of approximately 75 percent, Comparable de-
clines in cotton a@r@ag@ have occurred over the state as a whole. Since
almost one-half of the state'’s cottom is grown in this area, the serious-
ness of this decline is apparent to the cotton industry in Cklahoma. Most
of this decline had occurred by 1941 when government acreage allotment
programs were in full effact (Table IV),

The first wheat acreages available on a county basis were in 1935.

In this year 580,000 acres of wheat were in cultivation im Area VII, Onm
the basis of the available data, wheat acreage planted was at a low of
535,000 in 1942 and by 1949 had climbed to am all-time record of 1,374,000
acres. The increased wheat acreage was greater than the decrease in
cotton acreage for the same period of time,

Grain sorghum acreages wgre r@poxte& for the first time in 1939 when
329,206 acres were in cultivation. Sorghum acreage wag at a high of

431,800 acres in 1943 and declined to reach a low of 171,000 acres im 1949.
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TABLE IV

COTTON ALLOUTMENT AND ACREAGE IN CULTTVATION JULY 1 AND
WHEAT AND GRAIN SORGHUM PLANTED ACREAGES, OKIA-
HOMA AREA VIL 1928-1957

Cotton Cotton in Wheat Grain Sorghum
Year Allotment Cultivation Plamted - Planted
(1,000 Acres) July 1 5 Acreage Acreage 5
€1,000 Acres) {1,000 Acres) (1,000 Acras)

1928 =e 1,316.9 na na
1929 oo 1,429.6 na na
1930 oo 1,324 .2 na na
1931 oe 1,076.2 na na
1932 we 1,021.8 na na
1333 == 1,223.0 na na
1934 9@4063 825.0 na na
1935 904 .8 o T93.7 580G,0 na
1936 me 77T .9 625.6 na
1937 782 ,2 756 .8 782 .6 na
1938 662.2 558 .2 986,353 na
1939 643,3 595.3 550.0 329.2
1940 655,3 579.3 £23.5 386.,0
1941 647.0 523 .2 €560 342.,6
1942 €00.2 606,1 535.0 3,4 -
1943 =e 573.5 589.0 431.8
1944 oo 546 ,0 820.0 411.1
1945 oo 400 ,5 1,084 .0 324 .4
1946 = 364 .9 1,230,0 319,1
1947 = 386€.0 1,258 .0 191.3
1948 oo 344 .5 1,337.0 212.4
1949 = 505.2 1,374,0 171.0
1950 402 .4 363.6 1,0i2.0 264 .4
1551 S 764,56 1,081.0 243,6
1952 o 644 .5 1,093,0 178.4.
1953 o= Tl.4 1,256,0 1917
1954 478 .4 446 ,3 909.0 230.8
1955 373.7 364 .6 859.0 278 ,0
1956 366.0 ﬁjTgOh 865.0 242 .5

1957 354.,9 351.5 802,0 219.90

. a o |
Based on percentage relationship between Area VIL and State data.
b . _ _

Includes acreage in acreage reserve program,
na, .

“Not available,

Source s 1Oklah@ma'8tate Agricultural Stabilization and Conservation records,

[}

QOklahoma_Crop Reporting Service,



Competitive Position of Cotton

From 1943 through 1949 there was a c@nsiderabié‘Shift from cotton
production to wheat in the area., There are Sev&ral ﬁasic reasons for this,
Probably the most'imp@rtant reason was the increase iﬁ the price of wheat,
During this period the price received for wheat averaged about T5 cents
per bﬁsh@l more than the average price in the five-year period immediate-
ly pxéeeedimgILQQB.

Technical changes were also occurring in this period which decreased
the competitive position of cotton, Wheat and grain sorghums were better
adapted to mechanization than cottom and thus wers in a better compebitive
position, This may be partly explained by the fact that both wheat and
grain sqrghum were labor-extemsive crops in this period while cotton was
a labor=imtensive crop, There were many operations which had to be per-
formed on cotton, such as thinning, cultivating and hoeing that required
manual labor, Also most of the cottom at that time was harvested by hand
which required cuﬂéiderabl@ labor, Manual labor requirements were consider-
ably. less for wheat and graim gorghum production,

The comparison of monthly or seasonal labor requirements f£or cotton,
wheat and grain sorghum productiom is probably of greater imp@rténc@ to
the farmer than is total labor requirements, Seasonal r@quire@@mts may
indicate points of greatest competition between the crops (Figure 3). The
greatest potential labor conflict occurs durimg the month of Jume when
cotton must be chopped and cultivated; wheat combined, and grain sorghum
planted, The least potemntial conflict occurs during the month of December

when usually only the last part of the cotton harvesting operation remains,



Labor Requirements (Hours per Acre)

n

Figure 3,

- Cotton
Wheat

Grain sorghum

1mj%l%jgl%

Feb, Mar, Apr,

June Aug, Sept. Oct, Nov. Dec.

onthly Distribution of Usual Labor Requirements for Cotton, Wheat, and Grain Sorghum, Southwestern

Oklahoma, 1947

Source: William F. Lagrone, Cotton Growing in Scuthwestern Oklahoma, USDA Bulletin No. B=350, Jume, 1950. p. 15,
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On an individual crop basis, the greatest labor requirement for cotton
occurs in the months of June, October and November, The greatest labor
requirement months for wheat are Jume, July, August and September., Labor
requirements for sorghum are highest in February and June,

Based on the competition between the crops im June, cotton would
require 7.2 hours of labor per acre, wheat C.%9% hourxs per acre, and
grain sorghum 0,87 hours per acre. If a producer hired 100 hours of
labor in June and as much as needed in the other m@mﬁhﬁg he could produce
approximately 13 acres of cotton, 102 acres of wheat, or 114 acres of grain
sorghum, This assumes that the farm operator act as'manag@r only and pro-
vides no labor, For these acreages, the total yearly labor requirements
would be 393 hours for cottom, 321 hours for wheat, and 489 hours for
grain sorghums.,

Ordinarily, the farm operator would provide some labor. Assuming
that the farm operator is to supply all tractor-driving labor and hire
the remaining labor needed, labor competition between the three crops
would be greatest in June, For each 100 hours of operator’s labor avail-
able in June or other peak months for tractor-driving, 75 acres of cottom,
149 acres of wheat and 113 acres of grain sorghum could be produced,
Total yearly operator labor required for thess acreages would be 388 hours
for cottom, 407 hours for wheat and 436 hours for graim sorghum. However,
the farm operator would nesd to hire 1,877 hours of labor for cottom, 63
hours for wheat and 49 hours for grain sorghum,

Custom harvesting and hauling is an accepted practice for wheat and
grain sorghum in Southwestern Oklahoma. In the previous computation,

labor competition is considered omly up to harvest time for wheat and
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grain sorghum., If the oparator used custom harvesting for wheat and grain
sorghum the total operator’s labor required would be rsduced from 407 to
317 hours for wheat and from 436 to 389 hours for grain swrghum°4 The
remaining operations would be hired on a custom basis which would increase
the hours of hired labor.

Although the labor requirement estimates are based on 1947 figures,
and mechanization of cotton has improved considerably since, they do
indicate the relatively weak cowpetitive position of cotton during the
1940's., The average farmer could expect to handle twice the acreage of
wheat as cotton with the same amount of his own labor and increase this
advantage several times by hiring a small amount of additiomal labor, Im
addition, the trouble and expense of hiring a relatively large gquantity
of labor for cotton chopping and harvesting, if labor is available, is

avoided,

4William F. Lagrome, Cotton Growing in Scuthwestern Oklaboma,
Oklahoma Agricultural Experiment Stationm Bulletin No, B=350 (June, 1950),
pp. 5 and 25-27.,




CHAPTER III
GOVERNMENT PROGRAMS FOR COTTON

The series of events which furnished the main pressure for price-
supporﬁ legislation and the stromg accent on price supports im the whole
system of agriculture policy are: the sharp agricultural price declines
in the early 1920"'s, the subsequent gradual declime in agricultural
prices, and the major depression of the 1930's. Generally the farm sec~
tor of the economy was in an almost continuous deprassed condition from
1920 through 1941,

Characteristically, farm prices drop faster and farther than in-
dustrial prices in a depression., In a one-year period of the major d@prg5a
sion, 1930 to 1931, farm prices dropped 30 percent while wholesale prices
of manufactured products dropped only 12 percemt. Over three years, from
1929 to 1932, farm prices dropped 54 percent while industrial prices de-
clined only 25 percent., Similarly, in the 1938 recession; farm prices
dropped 22 percent as compared with a decline of seven percent in industrial
pricesDS

The vulnerability of farm prices in a depression stems largely from
the fact that farmers generally maintain production despite a drop in come
sumer demand and price. During the major depr@ssiamg the index of agri-
cultural production (1935-39 = 100) remainéd virtually unchanged while

industrial production decreased 47 percent,

5Agrigu1@ural Qutlook, USDA, (October, 1%949), p. 1.
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The economic implications of this difference between adjustments in
agricultural and imduétrial output are very important., It means that
“the short run price elasticity of supply of all farm products is very
low, especially when farm prices decline. This means then that very low
farm prices do not motivate farmers to reduce aggregate output and neither
can high prices bz counted om to bring forth a large output increaﬁeeé
Apparently the fixity of resources in agriculture, techmological progress
and weather are more important in their effect upon farm production than

is the level of farm prices.
Types of Farm Price Programs

In almost every session of Congress since the 1920°'s thers has been
gsome type farm price legislation passed or under consideration, Many of
the farm programs have att@mpt@d to raise the price of farm pr@@ucts and
have been combinations of features of "pura support” programs ;nd Hpg=
stricted output” programs with either an attempt to withhold part of the
supply from the market,; or restrict the output of farm products, or both,
In recent ysars, emphasis has also been placed on programs which are
designed to increase aggregate demand, reduce marketing margins to affect
the derived demands for agricultural products, and increase farm prices
through discriminatory pricing schemes,

Two specific types of programs affecting price are illustrated in Figure

4, where the relative amounte of govermment expenditures, consumers' gains or

6Rainer Schickele, Agriculture Policy (New York, 1954), pp. 153~166,
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losses, and producers' gains or losses are shown, Other types of goverm=
mental support programs could be analyzed in a similar mamner but the
extent of gains or losses imcurred by producers, consumers, and society

would depend om the specific assumptions used in the amalysis.

-
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Figure &, Diagram of Welfare Losses Under Alternative
Price Support Programs

For the illustratiom, the curves DD and S§ are the demand and supply
curves respectively for commodity X, Both schedules are assumed to have a
price elasticity of less tham unity. They intersect at point J so that OB
represents the equilibrium output and OL the equilibrium price. Under a
purely competitive marketg if price deviates from OL, forces are set in
m@tion to bring it back to that level. A price above the equilibrium

price would induce sellers to undercut each other in an sttempt to dispose



of their quantities in the market which would drive price back down to the
gquilibrium level. A price below the equilibrium level would result in a

7

shortage which would cause consumers to bid the price up to egquilibrium,

Pure Support Program

One type of ''pure support” program may be characterized as follows:
The Government sets the support price at OM, At this price producers
will supply OC and consumers will purchase quantity OA. This would lsavs
an excess in supply amounting to AC, This excess supply AC would be pure~
chased by the Government at price CM and destroyed or removed from the
domestic market by gifts to a foreign country,

The effects of a "pure support” program would be as follows. Govern-
ment expenditures would imcrease by area of the rectangle ACPN, Consumers
would be paying more for a smaller quantity of the good with the net
increasé represented by the area of the trapezold LINM. Producers
would be producing a larger quantity (0C), would receive a higher price
(OM) per unit and producers' gross income would increase by area OCEM
less area OBJL, The additiomal ocutput BC could be produced,_huwevgry
only at an additional cost for variable factors of production, Thie cost
is measured by the area of the trapezoid BCPJ assuming elastic factor
supply schedules; comsequently, the increase in net income to producers
would be the area of the trapezoid LIFPM. If net losses to scociety are
Government expenditures minus the net benefits to producers and consumers,
then net loss undar‘this type program would be measured by the area of the

five=gided figure ACPJIN.

YRiehard H. Leftwich, The Price System and Resource Allocation, (Mew
York, 1955) p. 32.




Restricted Output Program

A "restricted output” program may be characterized as follows: An
output larger tham OA is prevented by direct control. The output QA
would be purchased by consumers at the price OM and no Government pur-
chases or subsidies would be necessary., Under this program, Government
expenditures would be solely administrative and were considered zero for
this analysis., A guantity QA of the commodity is consumed at price OM,

The effects of a "restricted output” program would be as follows,
The net increase in consumer expenditures as compared to the free market
situation would be represented by the area of the trapezoid LJNM, The
increase in the gross income of producers would be measured by the dif-
ference between the area of the rectangle OANM and the area of the rec~
tangle ORJL. Some of the resources, however, used to produce the quantity
AR could now be shifted te other uses where presumably they could sarm an
amount measured by the area of the trapezoid ABJI, Consequently, the net
increment to producers would be measured by the area of the rectangle
LENM minus the area of the triangle IJK. Society losses under this type
program would be measured by the area of the triamgle IJN. Since the
area of the tgiangle IIN is included in the area of the five-sided figure
ACPJN in the previous section, it follows that "restricted output” pro-
grams can never involve a greater loss to society than "pure Support“

programs.
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Farm Price Legislation

The first specific farm price program applicable infthe period under
study was the Agricultural Marketing Act of 19@9,8 This represented an
effort to withhold a porticn of the supply from the market when supplies
were believed to be temporarily large relative to demand., For a particu=-
lar year, this program would be similar to the "pure support” program
except for storage costs, The Federal Farm Board was established under
this Act to fimance cooperative marketing associations in performing
loan-storage functions during years of surplus production., Loaning opera=-
tions on cotton ware begun im October, 1929,

The funds of the Farm Board were exhausted by 1933, the supplies of
cotton had not been reduced, and prices were at extremely low levels.

The Board did not have the power to control output and, with demand decreas-
ing each year under the world-wide depression, was unable to stabilize
prices through storage alome., In May, 1933 the Board was abolished,

Following the unsuccessful experience of the Federal Farm Board, the
Agricultural Adjustment Act of 1933 was passed which had the feature of
production gontr@l in order to raise farm prices, The apparent aim of this
program would be similar to the "restricted output” program except for the

use of acreage rather tham quantity as a basis for a restriction,

8Th@ material for this and following paragraphs ie taken primarily
from: C. Curtis Cable, Jr., A Chronology of Government Programs for
American Upland Cotton, Arkansas Agricultural Experiment Statiom Bulletin
587, (April, 1957); R, L. Tontz, "The Evolution of Agricultural Parity,”
{unpub, Ph.D. dissertation, Oklahoma State University, 1952), pp. 103-113;
and Price Programs, Agriculture Informatiom Bulletin No. 135, USDA
(Washingtom, 1957), pp. 6-53.
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The Act of 1933 provided govermment payments to producers for reducing
acreage and production., The initial step im this reduction was the plow-
up campaign in 1933 when more than one million producers agreed to plow
under 10 million acres of cotton in return either for rental payments
ranging from $7.00 to $20,.00 per acre or for lower remtals plus an

option to buy a quantity @f‘@uvermm@ntmwwned cotton equivalent to the
amount not produced on the cotton acreage destroyed. It was believed
that a reduction in the acreage harvested in 1933 and subsequent years
would bring about the necessary adjustments in Sup@ly5 and payment would
provide farmers with income relief while the adjustments were being made.
The allotments in Area VII were set at only two-thirds the 1929 acreage in
cultivation July 1.

In 1934 the Bankhead Cotton Act was passed which provided a compulw.
gory form of control. Cotton ginned in excess of individual farm quotas
was to be taxed at 50 percent of the current average price., The proceeds
of the tax was to be returmed to producers complying with the program,

On January 6, 1935 the Supreme Court imvalidated as uncomstitutiomal
the control and tax features of the 1933 Act and the Bankhead Act, This
decision terminataed production comtrols insofar as they were executed
by individual contracts with coercive implications.

The Soil Comservation and Dumestic Allotment Act was passed less than
two months after the Supreme Court invalidated the comtrol programs., The
intent of the Act was to restrict the use of land for basic crops by making
payments fx diverting land from these cr@pslt@ other uses, Producers re-
ceived as "diversion” payments five cents im 1936 and 5.5 cents im 1937

for each pound of the yield which would have been harvested from acres



diverted from cotton to "soil-comserving" crops. Payments were also pro-
vided for following soil improving practices, Thus allotments and rental
payments of the defunct Agricultural Adjustment Act of 1933 WQre cont inued
and were supposed to act as a check on @verproductianog In Area VIL, the
payments were almost as effective in limiting cotton production as the
previcus allotment program, Acreage in cultivation decreased im 1936

from 1935 and decreased further im 1937.

The Agricultural Adjustment Act of 1938 was passed as a long-term
program to aid agriculture, There wers soma new features im_th@ 1938
Act which have been retained in all subsequent farm-price legislation;
however, the major portiom of the Act was identical with the 1933 Act
except for the tax features,

The 1938 Act placed more emphasis on price support loans and purchases
than did the previous programs, Acreage allotments for basic crops (in-
cluding cotton) were re-established and payments to cooperators, based on
the amount of acreage in their allotment, were provided. The Act author=
ized the use of marketing qu@&a@ if two=thirds of the farmers voting in a
referendum approved them,

The acresge allotment feature, which provided some contrel over supply
and a means of adjusting it to expected demand could not be used for cotton
unless marketing quotas were also voted into effect by producers, If
quotas were approved, each cotton producer could not sell more tham his

authorized portion of the nmatiomal total without a penalty of two cents

900 B. Ratchford and R, Freund, What the Govermment Did to Cottonm,
(unpub. report, North Carclina State College, Raleigh, North Carolina,
1954) .




per pound, waever, marketing quotas for am individual producer were
computed on the basis of either the normal or the actual yield of his
alloted acres, whichever was higher (provided he did not over-plant his
allotment for any crop). Thus, the entire crop produced on alloted acres
could be marketed without pemnalty, and the supply control features of
quotas were only partially‘@ffe@tiveo In Area VII, allotments were
initizlly set at approximately 660 thousand acres--down more than 25
percent from the 1934 allotment., As compared with acreage in cultivation
July 1, 1929, the reduction was more than 50 percent,

Nationally, the allotments were less effective in reducing production
than in Area VII. By the end of the 1938 crop year, U.S. carryover
stocks of cotton were 13 million bales, the highest on record up to that
time, It is generally agreed that only the outbreak of war in Europe
spared the govermmental price-raising programs from the same failure as
experienced under the Federal Farm Board program,

The allotment and control features of the Agricultural Adjustment Act
of 1938 remained almost intact until 1958, with minor amendments each
legislative session, However, the base for determining allotments for
State and Areas was undergoing changes which were to decrease allotments
in the southern and southwestern states and to increase allotments in the
far-western states, By 1957, the allotment in Area VII was down to 365,000
acres, This was a decrease of 75 percent from the 1929 acreage im culti-
vation,

The Agricultural Act of 1948 provided a new formula for computing
parity prices but was not allowed to become effective for cotton until

1957. Flexible price supports were also provided to replace the 90 percent
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of parity supports for the 1950.and succeeding cotton crops.. This
provision, however, was not allowed to become effective during the period
under study.

In 1956 "acreage reserve" and "conservation reserve"” programs were
established to supplement existing programs. Under the "conservation
reserve® program, farmers were paid to take certain basic commodities out
of production and divert the land to long~term conservation practices,
The producer would receive a part of the cost of establishing the con-
servation practice and would receive an annual payment for the term of
. the contract. To qualify for acreage reserve payments, cotton farmers had
to comply with all allotments on his farm and reduce his cottom acreage
beiow his cotton allotment. He also had to designate the specific
acreage to be included in the acreage reserve., In Area VII about one-

fifth of the allotwent was under these supplemental programéo



CHAPTER IV
ECONOMIC REIATIONSHIPS AFFECTING SUPPLY
Concept of Supply

Supply may be defined as the various quantities of a good which
sellers will place on the market at all possible alternative prices,
other things equalelo The factors u§ually held comstant when defining
the supply curve in the shert-run include (1) techmology, (2) prices
of alternative products, and (3) supply curves of factors of production,
The length of run dictates the classification of fixed and variable
factors., Generally, in the short run as usually defined, some factors
of production are fixed in nature while others are variable. In the long-
run all factors of production are considered variable,

The supply curve of a firm may be described as either (1) the maximum
quantity per unit of time that will be supplied at a given price or (2)
the minimum price at which a given quantity will be supplied, If a firm
is in a comp@titive industry with horizontal supply curves of factors to
each firm and if it produces only one output, them the firm’s supply curve
for that output is identical with its marginal cost curve when marginal
cost is above average variable cost. The supply curve is identical with
the average variable cost curve when marginal cost 1is below average variable

cost, Outside the context of a competitive industry, the supply curve is

l%ﬁﬂmmhypnBQ
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not defined. When a firm produces more than one output, a unique cost

curve is not defined, although a unique cost surface isvdefinedoll

Supply of Cotton in Area VII

The supply of cotton in any given year in Area VII is an aggregation
of the response of the individual firms in the area and is affected by
many variables. Some of these variables are measurable while.othérs
are subject only to qualitative evaluation., In addition, some variableé
may be more important during certain years than in other years. In
general the schema presented in Figure 5 shows the factors which are be-
lieved to affect cotton supply in Area VII.

In this schema, supply was defined as the total amount of cotton pro-
duced in Area VII in a given year, The factors believed to affect supply
were classified into two time periods, current year (t) and previous

year (t-1),
Producers Supply Response

Baseq on the physical characteristics of the area, planned'prcductioﬁ
and actual production may be quite different in an individual year, Since
actual production is subject ﬁo the vagaries of weather in the current
year, the assumption was made that acreage in cultivation July 1 was a
better measure of planned production than actual production, Therefore,
one of the most important assumptioms in the following analysis is that

acreage in cultivation July 1 is an unbiased indicator of intended supply.

11Nerlove3 pp. 29-30.
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Figure 5. Schema of Factors Affecting Cotton Supply in Oklahoma

Area VII



Based on this assumption, the producers' supply response may be

expressed ass Y = f(Xl, X,

through Xn are factors that producers would consider in

5 ewe Xn); where Y is acreage,iﬁhcultivation
on July 1 and Xl
determining acreage. The factors included in this general equation and

illustrated in Figure 5 will be examined for direction of potential

effect in alternative time periods,

Cotton Allotment

The size of the cotton allotment probably is the most important
factor affecting acreage in allotment years, The penalty for overplanting
has been such that for all practical purposes the allotments have repre-~
- sented the maximum acreage., As allotments are increased, planted acreage
would be expected to increase. Conversely, as allotments are decreased,

planted acreage would be expected to decrease,

Level of Cotton Acreage

Cotton acreage in the previous year could be an important factor in
estimating short-run chénges in acreage. The effect of the level of cotton
acreage would be different, depending upon whether the acreage was at a
high or low level, If acreages were at a high level and all resources
fully employed, this would have the effect of limiting any expansion of
acreage., Conversely, if acreage were at a low level and some other factor
indicated a reduction in acreage, the relative gain from transferring the
highly productive cotton land to another enterprise might be small, More-
over, because of the fixity of resources in individual agricultural entere~
prises; large changes in acreage in an individual year may result from only

drastic changes in the physical or economic environment, New technology,



33

customs, and experience or knowledge of producers could also have some
effect on dampening large changes in a short period of time. Therefore,
acreage in the previous year would be expected to be positively correlated

with acreage in the current vear,

Price of Cotton

Normallj producers would adjust their acreage up for an increase in
the expected price and dbwn for a decrease in the expected price. In
years of brice support programs, the expected price would be measured by
the announced price support level. The adjustment in acreage caused by
a change in price might be rather small during years of Government controls,
since changes in the price of cotton have been rather nominal., The sup-
port price has not been high enough to encourage producers to overplant,
with the heavy penalties involved nor low emough to cause a substantial
underplanting.

In years without price supports, the expected price might be based on
some combination of past prices, If prices were favorable in the pre&ious
year and all other factors remained constant, the producer might expect
the favorable prices to continue., It was assumed that price in th@
previous year would be directly correlated with acreage in cultivation in

the current year.

Price of Alternative Commodities

Changes in the prices of wheat, grain sorghum and beef cattle would
be expected to have similar effects on the direction of change in cotton
acreage since they are all considered as competing enterprises in Area

VII. These prices are assumed to reflect the relative profitability of



alternative enterprises. When the prices of the alternative commodities
were high relative to cotton, producers could shift their resources from
cotton to these enterprises. If the prices of these commodities were low
‘relative to that of cotton, producers could shift to cotton only in the
absenceyof allotment programs. In the absence of acreage’all@tments;
producers would be expected to adjust their cotton acreage up for a de-
crease in the relative price of one or more of these competing enterprises

and down for a relative imcrease in price,.

Cost of Production

Estimates of cost of production of cotton are not available for Ckla-
homa or for Area VII. Consequently, the wage rate for harvesting cottom
was assumed to reflect the relative cost of labor, an important factor in
the prwdugtioﬁ of cotton, As the wage rate increased relative to the
price of cotton, the planted acreage would be expected to decrease and as
wage rate decreased, planted acreage would be expected to increase, This
factor probably would be more important in non-allotment years tham in

allotment years,

Climatic Conditions

Climatic conditioms in any year would be reflected in both yields
and barvested acreage as compared with planted acreage. It would appear
that yield reduction data from specific causes would reflect chanmges in
climatic conditions. Therefore; the percentage reduction from a normal
yield from all causes was assumed to represent changes in climatic condi-
tions, VYield reduction might be expected to be positively or negatively

correlated with planted acreage the following year depending upom the
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logic used by the producer. If producers have one bad crop year due to
climatic conditions, and in general expect the mext year to be somewhat
better, then yield reduction in t-1 would be negatively correlated with
planted acreages in period t., If, however, producers think that climatic
conditions come in 'bumches” then the reverse logic would be applicable,
Producers then would expect the first bad year to be followed by amother
bad year; therefore yield reduction in t-=1 would be positively corre-
lated with planted acreage in peried t. No information was available
to indicate how producers would react under these conditions, No attempt
was made to estimate the effect of climatic comditions in period t on
acreage in cultivation July 1 in period t,.

The following function summarizes the way in which producers would
be expected to adjust their acreage in response to a change in the factors
affecting supply:

A
Y= a 4 biX) ok bXy + DXy o byX g boX - bXg - bX

11 33 4 55 T
where
Y = estimated cotton acreage XQ = wage rate in t-1
Xl = cotton allotment inm t or acreage X5 = yield reduction in t-1
in t=1 ‘
X, = price of sorghum im t=1
. . 6
XQ = cotton loan rate im t or price
T im £l XY = price of cattle in t-1
X3 = price of wheat in t-1

The sign attached to each b value indicates whether the direction of
adjustment to changes in the independent variable is positive or negative.

In the case of X_ (yield reduction) either sign could be appropriate de=~

5

pending on the assunmptions regarding producer expectations.



Supply Response Under Altermative Conditions

Allotment Years

The principle change in a model of adjustments in producer supply

36

under allotment years from the general model would be the differences in

X, and X, and in the number of years analyzed., In this model X, would

1 1
represent allotments only and X2 would represent the cotton loan rate,
Allotments would be expected to be more important in this model than
in the general model since they affect all years under consideration,

There might be a tendency for the competing enterprises--wheat,

sorghum, and beef cattle--to be more important when their prices were

high relative to cotton than when they are low relative to cotton. Pro-

ducers could reduce cotton acreage under allotments but they could not

increase acreage without large penalties., Similarly, high wage rates

were expected to be more important in curtailing acreages than low wage

rates were in providing an incentive to expand acreage above the allot=.

ment,

Non-Allotment Years

This model was developed in essentially the same manner as the
general model, The principle difference was in the variable xl which
included only the acreage in period t=1. Cotton loan rate or price of
cotton in t~-1 was used as X2 since the cotton price was supported in
certain non-allotment years,

The direction of adjustment for changes in the factors affecting

supply would be expected to be the same as in the previdus models,
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However, the prices of competing enterprises probably would be more
important in this model than in the other models since there were no

acreage restrictions. Wage rates also might be more important,
Underplantings Model

In twelve of the thirteen years that acreage allotments have been
in effect, producers have ﬁnderplanted their allotments., The number of
acres underplanted has ranged from a low of 9,000 acres in 1956 to as
high as 122,000 acres in 1941, One underplantings model was developed to
determine if the underplantings could be attributed to any measurable
factor, Let U = f(Xl . Xn) where U is acres underplanted and Xl through
Xn are factors that might affect underplantings.

The various factors considered in the underplantings model and the
way in which these factors would be expected to influence underplantings

are as follows:

Cotton Loan Rate

The level of the loan rate was expected to be negatively correlated
with underplantings. As the cotton loan rate increased, producers would
be expected to decrease their underplantings. As loan rate decreased,

underplantings would be expected to increase.

Cotton Allotment

The size of the allotment was expected to be positively correlated
with underplantings. As allotments increased, underplantings would be
expected to ilncrease., Conversely, as allotments decreased, underplantings

might become smaller because of concentration of acreage on the land best
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suited to cotton production.

Price of Alternative Enterprises

The prices of wheat, grain sorghum, and cattle, as competing enter=-
prises, would be expected to be positively correlated with underplantings,
They would tend to be more effective when their prices were high relative
to that of cotton. Preducers could shift resources out of cotton pro-
duction into these other uses, As the prices of the competing enter-

prises incresased, underplantings would be expected to increase,

Cost of Production

As in the gemeral model, changes in wage rates were assumed to re-
flect changes in the cost of cotton production., As wage rate increased,
underplanting would be expected to increase, and as wage rate decreased,

underplantings would be expected to decreass,

Climatic Conditions

The percentage reduction from full yield was used to reflect climatic
conditions, No a priori direction of effect was stipulated for the yield
reduction variable,

Taking these factors into consideration, the underplanting function
may be expressed as follows:

A
U=a~-> Xl + b2X2 +b.X, + bX + b5X5 + béX6 4+ b7x7

1 33 44
where
G = underplantings X4 = wage rate in t-l
Xl = é@tton loan rate X5 = yield reduction in t=1
X, = cotton allotment X6 = price of cattle in t-1
XB = price of wheat in t-1 X7 = price of grain sorghum in t-1



CHAPTER V
STATISTICAL ANALYSIS
Method of Analysis

The major objectives of the statistical analysis of factors affecting
changes in cotton acreage are: (1) to determine if a relationship exists
between the dependent variable (Yt) and the independemt variables (Xit) and
get a measure of this relationship and (2) make a prediction of (Yt> from
Ryl

A method of estimation which may be used to obtain estimates of the
structural parameters of the single equation model is the method of least
squares, This method of estimation comsists of mimimiiing the sums of
squares of error,

The single equation model can be written as

A n
Yt =A 4+ I B

2 Xig T U

i t

where §\represents the estimated dependent variable; A is the value of the
constant; xit are the independent variables (I = 1, 2, ... n); U, is the
random disturbance; and t = 1, 2, ... T, the number of observations.

To obtain best unbiased estimates by the method of least squares the
U's and X's must meet cexrtain rather rigid specifications. The usual
assumptions concerning the U's are (1) the U's must follow some (not
necessarily normal) probability distribution, (2) that the mean or expected

value is zero, (3) that the variasnce of Ut be finite and imdependent of

29
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the particular values of the X's, and (4) that the U's be serially inde=
pendento12
An important assumption regardimg the X's is that they be a known set
of numbers or predetermined variables in contrast to a random variable,
It is also assumed that the X's are independent of the U's and are
measured without error., Any errors of measurement are assumed to be
associated with the dependent variable and are raflected by the distur-
bance factor Uy The effects of omitted variables are also assumed to be
reflected in Uto
Estimates of the structural parameters, the Bi“s are obtained by
minimizing the sums of squares of errors about the dependent variable.
That is, the sums of squares
t ~
til (X =¥
is minimized by the technique of lesast squares, where Yt is the observed
value and Qt the estimated value of the dependent variable,
If the previous assumptions are met, then the least squares technique
gives estimates of etructural coefficients which possesses certain desir-
able statistical properties., These desirable properties are best and

u.nbiased,13

lgR. J. Foote, Analytical Tools for Studying Demand and Price Struc-

tures, Agriculture Handbook No. 146, USDA, AMS (Washingtom, D, C., August
1958) pp. 57-60.

13A best estimate is obtained when the variance is as small as pos~
sible for a given set of estimating procedures. An unbiased estimate
exists when the average value obtained regerdless of the sample size
equals the value that would be obtained from a similar caleculation based
on the combined evidence of all possible samples. For further elaboration,
see Foote p. 57-58.
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The least squares techmique was used in this amalysis since the
independent variables were assumed to be predet@rmined or exogeneous to
the system., Endogenous variables lagged by one or more time periods
were considered predetermined.,

The statistical criteria used to determine goodness of fit of the
regression equations were the coefficient of determimation, students
t-test and Fisher's F-test. The Durbin-Watson test of serial correla-
tion was computed for some of the equatioms,

The coefficient of determination or Rg value indicates the pro=
portion of variability omn (Yt> explained by the variables <Xit>° As
R@ approaches 1, the closeness of fit is improved such that if Ra = 1,
the regression equation would pass through every observed point and

14

would completely characterize the data,

The t, 1is the symbol for the student t-test of the bi° The bi

by

are regression coefficients and show the change that would ocecur in (Yt>

with a one unit change in the independent variables (Xit)m The 2 value
’ i
is used to determime if the regression coefficients are significantly

different from zero at a given probability level., This is a test of the

null hypothesis, For example, if the tb in a given sample is signifi-
i

cant at the five percent level, this means that b, & ¢ does not

8
05 bj1
include the interval zero in the sample., If the true population parameter
is equal to zero, then a significant value of tb for a sample would be
i
expected to occur only five percent of the time due to chance alone, The

lé@eorge W. Snedecor, Statistical Methods, (Ames, Iowa, 1956), ch, 14,



interpretation is that the intervals established on the basis of repeated
sampling would contain the population parameter 95 percent of the time,

Just as the t, value was used to test the significance of the

b,
i

individual bi’ the F value was used to test every bi simultaneously equal

to zero, That is, the F value is used to determine the significance of

the entire equation,
Description of Data

The specific data used in the analysas of acreage tesponse in Area
VII are described in this section and presented in tabular form in Appendix

Table 1,

Acreage

Cotton acreage in cultivation July 1 in Oklahoma Area VII was
selected for use in the analysis, Planted acreage figures probably would
be more closely associated with planned acreage but these data were not
available, The acreage for 1957 includes acres devoted to the acreage

reserve program,

- Cotton Allotment

The cotton allotments for Area VII were obtained from Oklahoma Stat@
Agricultural Stabilizatiom and Conservation records amd used as X, in the
analysis, Since there were no allotment figures available for 1934 and
1935, ‘an allotment was computed such that the ratio between the Area VII
allotments in 1934 and 1935 and Area VII acreage in 1929 were id@mtical

with the ratios between the state allotments in 1934 and 1935 and the
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, 1
state acreage inm 1929, 2 There was some question about the 1937 allotment
figure since it was not defimed in current terminology; however simce
diversion payments were made on the basis of special soil-depleting bases

for cottom, the figure was used as an approximation of the allotment,

Cotton Loan Rate

The loan rate used in the analysis was based @n1the loan rate at
average locations for Middling 7/8 inch cottom, Although there was no
way to determine the exact cotton classification applicable to Area VII,
most of the cotton ginmed in Oklahoma averaged T7/8 inch or longer during
the period under study. The loan rate per pound was deflated by the index
of prices received by Oklahoma farmers for all farm commodities, The
index was computed from monthly data for anmnual crop year August through

July,

Price of Cottom

The weighted season average prices received by Oklahoma £armers for
the cotton marketing season August through July were used to represent
the price of cotton, These prices were deflated by the cotton crop year

indexes of prices received by Oklahoma farmers for all commodities,

Price of Wheat

The weighted season average prices received by Oklahoma farmers for
the wheat wmarketing season June through May the following year were
selected for use in the analysis. These season average prices were de-

flated by the index of prices received by Oklahoma farmers for sll

15

For example the Area VII allotment in 1934 was computed as foli@ws:

(State allotment in 1934) (Ares VII Acreage in 1929)
State Acreage in 1929
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commodities, The index used in deflating wheat prices was computed from

monthly data for the annual crop ygar June through May,

Wage Rate

The average wage rate paid by Oklahoma farmers for picking 100 pounds
of seed cotton was selected, This average wage rate refers to wages paid
from the beginning of picking season through the end of October, In 1941
and subsequent years the wage rate is based on rates paid for snapping
bolls comverted to seed cotton equivalent. These rates were deflated by
the cotton crop year index of prices paid by U.S. farmers for commodities

used in living and production,

Yield Reduction

Cotton yield reduction refers to the percentage reductionm from a
normal yield dus to specific causes in Oklahoma. The figures used were
for the entire state; none were available for Area»VII,° The speciﬁic
items included in the estimates of yield reduction are deficient moisture,
excessive moisture, other climatic conditions, plant diseases, boll weevil

and other insects,

Price of Graim Sorghum

The weighted season average prices of grain sorghum received by Okla-
homa farmers for the marketing season beginning September 1 were used in
the analysis., These prices were deflated by the index of prices received
by Oklahoma farmers for all farm commodities, based on the same marketing

Geason,
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Price of Cattle

The average annual prices received by Oklahoma farmers for cattlé
was assumed to reflect cattle prices in‘Area VII. iThese prices were
deflated by the annual average index of prices received for all farm

commodities in Oklahoma,
Results

Total Period

The analysis of acreage response in Area VIII was first made for
the 29-year pericd, 1929 through 1957. The assumption was made that
the relationships between the dependent variable and the independent
variables were linear in patural umits. The results from four models in
this analysis, based on data described in a previous section, are as
follows,

Model I-A,

The equation to be fitted inm the modal is of the form:

A . .
Y=a+b o+ baxg 4+ DK, qu + b X

1 3°3 4 55

where

N
Y = cotton acreage

>
L]

1 = cotton allotment in t or acreage in t-=1

<
#

» = cotton loan rate in t or price in t-1

Cal
4

3 = price of wheat in t-l

x4 = wage rate in t-1

o]
f

= yield reduction in t-=1
The fitted equation with the standard deviationm of the bi shown in

parenthesis isg
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FAS : ‘
Y = 224,9274 + ,B179%% ¥
(.0986)

+ 28.0634 ¥, - 5.9887* X, - .6579 X

Lo(is.ask1) © (2.a12y. (1.2983)

4

+ 1,8096 x5
{1.5832)

The significance of the individual b value is indicated by a single
or double asterisk showing significance at the five percent leVQI and
one percent level respe@tively,

The signs of the significant regression coefficiemts, bl and bg’
are consistent with those expected éim@e'g should increase with an in-
crease in allotments or acreage and decrease with an increase in price of
wheat. Although the remaining b values were not significant at the £ive
pércent level, their signs should be noted, A positive cottonm price
coefficient and a negative wage rate coefficient were comsistent with
what would normally be expected, The positive coefficient f@r'yield
reduction indicated that producers did expect some "bunching® of years
of similar climatic conditioms,

The R2 value of .883 indicaﬁes that 88 percent of the variation in ¥
"has been accounted for by the independent variables, Since the F value -
of 81.20 is significant at the one percent. level; the hypothesié that ali
B's = 0 would be rejected,

The price elasticity of acreage response computed at the mean vzlues
is estimated at ,445, For a one percent change in price of cottom, Y or
acreage would change by approximately .45 percent,

Model II-A

The only difference between this model and the previous model
is that two variables}'xé (price of sorghum im t-1) and X7 (price of

cattle in t-1) have been added., The other variables have previously
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been defined,
The fitted equation with the standard deviation of the b, shown in
parenthesis iss

§ = 424.0017 + .8066%% X, + 26,4556 X, = 6.4340 X, = .9203 X,
(.1072) (20.3037) ~ (3.440) ° (1.380)

+2,5630 X, - L7913 X, - .12168 X
(1.895) 7 (1.0548)° (.3904) ¢

Only b1 {acreage or allotments) is statistically significant at the
one percent probability level. However, bB (wheat price) is significant

at the 10 percent level. The signs of both b, and b3 are consistent with

1
economic expectatioms, A positive b2 {cotton price), negative b4 (wage

rate), positive b_. (yvield reduction), negative b@ (sorghum price) and

p.
negative b7 (cattle price) are comnsistent with economic logic,

The Rg value of ,886 indicates that about 89 percent of the varia-
tion in Y has been accounted for by the independent variables., The im-
clusion of sorghum prices and cattle prices has increased the R2 value by
less than one percent, Again the F value of 23.49 is significant at the
one percent lavalgvand the hypothesis that all g's =0 would be rejected,

The price elasticity of acreage response computed at mean valuss 1s
estimated at .419. This appears to be comsistent with the prévious model,

Model ILI-A

This model differs from the previous model im that two variables,

X4 (wage rate) and X5

variables have previously been defined,

(yield reductiom) have been excluded., The other

The fitted equation with the standard deviation of the bi shown in

parenthesis is:
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N
Y = 224.1363 + 86534 X
(.07997)

+20.6630 X

L, = 5.1469 X, - 0435 X
" (18.353) . °

1 (3.308) ° (.9065)

+ 0147 X
(.3866) |

The sign of the only statistically significant b value (acreage or
allotments) is positive as in previous models, A positive b2 {cotton
price), negative b3 (wheat price) and negative b@ (sorghum price) are
consistent with expectations, although they were not significant at the
five percent lévelo A positive bT (cattle price) was not consistent with
the theoretical development of the expected effect but the standard error
was large as compared with the regression c@@fﬁi@i@n&;

The RE2 value of .876 indicates that about 88 percent of the varia-

tion im Y has been accounted for by the independent variables. The

£

omission of wage rate and yield reduction has decrsased the R™ value by
only one percent from the previous model. Again the F value of 32,59 is
significant at the ome percent level and the hypothesis that all B's = 0
would be rejected,

The price elasticity of acreage response computed at the mean values
is estimated at ,327. This is the change that would occur in ¥ as a
result of a one percent change in cotton price. This is slightly lower
than in the previous model,

Model TV-A

All the variables except le XQ and XB h§V@ been excluded from

this model, The fitted equation with the standard deviatiom of the bi
shown in parenthesis is:

A .
Y = 235,0640 + ,8628%% X + 21.16T4 X, - 5.2865% X,
(.0718) ~ (16.858) < (2.3109) ~
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All the signs of the b values are consistent with the economic model
developed in a previous sectiom. The ‘bl (allotment or acreage) and b3
{wheat price) values are significant at the five percent level, In add-
ition, the regressiom coefficient for X@ was larger than the standard
error.

The‘Rg value of ,876 is about the same as in the previous model,
Again the F value of 59,02 is significant at the one percent lével and
the hypothesis that all p’s = 0 is rejected.

The price elasticity indicated in this equation is .335 computed at

mean values,

Allotment Year Period

This analysis of acreage respomse in Area VII includes only those
years in the 29-year period, 1929 through 1957, when govermment allotment
or control programs were in operation, The data and assumptions are the
same as in the previous amalyses., There were 13 observatioms im this
time pariod.

Model 11-B

The equation to be fitted im this model is of the form:

VAN
Y = a + b1X1 + ngg & bBXB % b4X4 4 b5X5 + béxé 4 bTXT

where
N
Y = cotton acreage X4 = wage rate im t-]
X, = cotton allotment X5 = yield reduction in t-l
XQ = cotton loan rate x6 = price of sorghum in t-1
x3 = price of wheat in t-1 X7 = price of cattle in t-l

The estimating equation with the standard deviation of the bi shown

in parenthesis is:
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Y = -686.9289 + 1.195% X, + 5,088 X, + .34213 X
(.2995) ~ (13.073) ° (1.8235) ° (1.761)

+ 1.687 X_ = 2640 Xg + .3786 X
(1.4848)° (.9183) - (.3628) |

+ 2,3809 X&

The signs of only bl (allotment), bE {loan rate), and b6 (price of
grain sorghum) were consistent with the ecomomic model, Moreover, only
bl was significant at the five percent probability level, Nome of the
inconsistent b values were significant at the five percent level but some
regression coefficients were larger than their standard errors,

The R2 value of 975 indicates that approximately 98 percent of the
variation in Q was accounted for by the regression equation, The F
value of 29,033 is significant at the one percent level, and the hypothe-
sis that all B's = 0 would be rejected,

$he price elasticity of acreage response computed at the mean values -
is estimated at ,095, This indicates that a ome percent incresase in
cotton:price would cause approximately a .1 p@rcaﬁt increase in cotton
acreage.

Model III-B

The equation to be fitted in this model is of‘th@ same form as

the previous model. Only variables X, and X_. have been excluded,

4 5

The estimating equation with the standard deviation of the bi shown
in parenthesis is:

@ = =T77.1695 + ,8040%% Xy + 7.1798 X, - 31558 X_ + 4675 x6
(.1191) (11.380) © (1.767) ° (.6699)

4 ,05153 X
(.2808)

There is only one significant b value; by (allotment). The signs of

bl (allotment), b2 {cotton price) and b3 (price of wheat) are consistent
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with the egonomic model but the signs of b6 (sorghum price) énd b7
(cattle price) were not consistent. The R2 value was ,966 and the F
value was significant, The price elasticity of acreage response was
135,
Model IV=-B
Only three independant variables, xl, XE’ and X3 were included
in this model. The estimating equation with the standard deviation of

the bi shown in parenthesis is:

Y = -28.213 + .8819% X, + T.463 X, - .3758 X,
(.0636) (9.382) 2 (1.117)

The signs of all the b values in this model are consistent with the
economic model, however, only b1 (allotment) is significant at the five
percent level, Apparently, only the allotment is impgrtant in determin=
ing acreage in Area VII during vears with govermmental controls in operg-

tion. Specific values of the test of significance are included in Appendix

Table 2.

Non-Allotment Year Period

This analysis of acreage response in Area VII includes all years in
the 29?year period, 1929 through 1957, when there were no allotments or
control programs in operation. The data described in a previous section
are used in natural units with the assumption of linearity of relatiomghipg
among variables, There were 16 observations im each of the three models
analyzed for this time period,

Model II1-C-1

The equation to be fitted in this model is of the form:

A
Y =a+ blxl + bQXQ + bBX3 + b@XQ + b5K‘5 + b6X6 + b7XT



i
e

where

i

A
Y = cotton acreage X4 wage rate in t-1

i}

X vield reduction in t-1

1 = cotton acreage in t=1 X

Xg = cotton leoapn rate in ¢ X@
or price in t-1

price of sorghum in t-l

#

% = price of cattle in t=1

X3 = price of wheat in t-1 7

The estimating equation with the standard deviation of the bi shown
in parenthesis is:

T = 2679.9618 + .5952% X, 4 T4.278 X, - 85.2085% X, + .2986 X,
(.2326) (55.848) © (11,019) (2.643)

+ 9.937 X - 5,808 X, = 1.823 X
(6.004) ° (4.249) © (1.313) |

The signs of the two statistically significant b values, bl {acreage
in t-1) and b3 (price of wheat), are consistent with economic logic.

The positive sign of b& (wage rate) was not expected since acreage would
be expected to decrease as the wage rate imcreased. The signs of the
other b values are consistent with the economic model developed in a
previoug sectionm.

The Rﬁ value of .91 indicates that 91 percent of the variation in Y
has been accounted for by the independent variables, The F value of 12,18
is significant at the one percent level and the hypothesis that 2ll g's = 0
would be rejected,

The price elasticity of acreage response computed at the mean values
is estimated at 1.003, This implies that for a one percent change in
cotton price, cotton acreage would change by approximately one percent,

Model II-=C=2

This model differs from Model 1I-C~-1 in that X& (wage rate) has

been excluded, The remaining variables have been defined,



The estimating equation with the standard deviation of the bi shown

in parenthesis is:

+ 74,1802 X, - 24,5956% X. + 9.7859 X

Y = 2433.2723 + .5874% X, + 5 5
(52.684) ©  (9.089) (5.522)

(.209) *

= 5,6709 X = 1.7713 x,{
(3.84) (1.159)

There are two b values significant at the five percent level, bl
(acreage in t=1) and b3 (price of wheat), The signs of all the b values
including bl and b3 are consistent with the economic model developed in
Chapter IV,

The Rg value of ,91 is approximately the same as the Rg value obtain-
ed in the equation including wage rates. The F value of 15,96 is signifi-
cant at the ore percent level amd the hypothesis that all g's = 0 would
be rejected., The Durbin-Watson statistic used in testing for serial
correlation was computed for this equation, The value of mggw was 1,13,

A value this large, while outside the range of indicating definite serial
correlation, was in the ramge where no conclusive statement could be made
that serial correlation either did or did not exist,

Price elasticity of acreage response computed at the mean values is
estimated at 1,046, This indicates that a one percent increase in the
price of cotton would increase cottom acreage by approximately one percent.

Model II1-C

In this model both X4 and X_ were excluded. The estimating

3

equation with the standard deviation of the b, shown in parenthesis is:

i

N\

Y = 1078.7174 + .8010% X, + 23,923 X, - 13,300 XB - 1.295 X,
(.1883) (48,907) = (7.141) (3.244) ~

- 2,154 X
(.83%) 1



Only bl (acreage in t»l) is significant at the five percent level,
although b3 {price of wheat) is significant at the 10 percent level, Tha
signs of all the b values are consistent with the economic model,

The Rg value of .884 indicates that approximately 88 percent of the
varigtion In Y has been accounted fof by the independent variables., This
is a decrease of approximately three percent from the previous model.

The ¥ value of 15.25 is significant at the one percent level, and the
hypothesis that all B's = 0 would be rejected,

The price elasticity of acreage response computed at the mean values
is estimated at .337. This is a reduction of tw0=third$ from the previous
model and indicates a definite interrslatiomship betwesen the prices of
cotton and the values of the omitted variables,

Model IV=-C

All the dependent variables except X5 X2 and X, have been

3
eliminated from this model. The estimating equation with the standard
deviation of the bi values are shown in parenthesis:

§ = 875.9751 + 84968 X, + 13.90899 X, - 13.0539% X,
(L11316) © (3£.372) ©  (5.4704)

The signs of all the b values conform with economic logic amd the
regression coefficients by (2creage in tel) and b3 (price of wheat) wers
significantly different from zero at the five percent probability level,

The RE2 value of .88% is about the same a5 for Model LII-C, The F
value of 29,94 is significant at the one percent level and the hypothesis
that all R's = 0 would be rejected,

The price elasticity of acreage response computed at the mean values

is estimated at 196, This is s further reduction from the estimate in
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Model II-C and indicates that a one percent change in the price of cotton

would cause omly a .2 perceat change in cotton acreage,

Umderplan;imgs"Model

In twelve of the thirteen years that allotment programs have besn in
operation, cotton producers bave underplanted their allotments. In the
previous analysis; the size of the allotment exerted a great deal of
influence upon cotton acreage; the only statistically significant varis-
ble inm the explamétion of cotton acreage in years of control was the size
of the allotment. Consequently an attempt was wmade to determine how some
of the factors used in previous analyses might affect underplantings.

Model ¥

The equation fitted in this model was;:

U = 83.433 + 5.4783 X, - ,OL322 X, + .7640 Xy = 17131 X, - 7296 X
(13.24) © (.268) T (1,521) ~ (1.511) ° (1.458)
- 28879 X, + .B2396 X
¢1.082) ° (1.018) [
where
ﬁ = underplantings of cotton XQ = wage rate im t-1
allotment
X. = yield reduction in t=l
X; = cotton loan rate 7
X@ = price of cattle in t-1
XE = cotton allotment )
X., = price of sorghum in t-1
XB = price of wheat in t-l /

None of the b values were significant at the five percent probability
49 b55 and bY were congistent with the

: 2
postulated directions of effect of the variables, but the R value was

level, The signs of by, b,, b
& 2

only 623, The F value of 1,184 was not significant at the five percent
probability level; therefore, the hypothesis that all 8's = 0 was not

rejected, Therefors, no further analyses are reported,



CHAFTER VI
IMPACTS OF GOVERNMENTAL CONTIROL FROGRAMS ON ACREAGE

Producers did not respond in the same way to the same set of economic
forces in allotment‘years as they did in nom-allotment years., Conseguent-
ly, the estimates of the factors cbtaimed for the total period appeared to
understate the anticipated effects for application to non-control cone
ditions, This appeared to be the case for price slasticity as well as
for the other parameters,

The price elasticity estimates for the total 29-year period varied
from .328 in Model IV-A to 445 in Model I-A (Table V). If these esti-
mates are considered as estimates of the short rum price elasticity of
acreage response and if a simple Nerlove adjustment model is assumed,
then long run price elasticity estimates can be computed from the param=-
eter for acreage in the previous year (Xl), Under these assumptions, the
long=run price elasticity estimates for the total period varied from 2.1
in Model II-A to 2,4 in Models I=A, III-A, and IV-A (Table V). These
estimates indicate that the full adjustment of acreage response to a
change in the price of cotton does not occur in the first year. This
appears reasonable since producers generally cannot make complete adjuste
ments in & short period of time.

The price elasticity estimates for allotment years are shown in
Table V but the parameters on which they were based were not statistically
significant. In general the estimates are quite low and the primary fac-

tor affecting cotton acrsage during these years was the size of the allotment,
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TABLE V

SHORT-RUN AND LONG-RUN ELASTICITY ESTIMATES BY PERIODS AND MCDELS

Short-Run ' L@nngun5
29-Year Allotment Non-Allotment 29-Year Non-Allotment

Model Period Years Years Period Years
I 445 2,44
IT 419 ,095 1,00 2,17 2.58
I11=C-2 1.05 2.53
11T 32T .135 . 337 2,43 1.69
v . 335 140 .196 2.44 1.30

a
Hot applicable in allotment years.

The price elasticity estimates for nom-allotment years varied from
.19 in Model IV-C to 1,05 in Model 1I-C-2., There was wmore variation in
estimates from the various models in this time period tham in any other
time period., Under the same assumptions regarding short-rum and lomg-run
elasticity as used for the total period, the long=-run price elasticity
gstimates were computed. These estimates ranged from 1.3 to 2,58,

Model I1-C-2 was selacted for use in the evaluation of the impacts
of governmental control programs. From an sconomic standpoint, more
factors were included in this model which were believed to affect cotton
acreage than were included in most of the other models, Also the signs
of all the regression cogefficlents were consistent with the economic model
developed in Chapter IV. From a statistical standpoint, all the regression
coafficients were larger than their respective standard errors in this

model, which was not the case in other models, and both bl (cotton
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acreage in te=l) and b3 (wheat price in t-1l) were statistically significant
at the five percent probability level, Moreover,_this model accounted for
as much variation in cotton acreage as any of the other models for the
same time period,

The price elasticity estimates from Model I1I-C-Z were computed for
various levels of cottom prices (Table VI). In general, these estimates
ware about the same for prices of cotton ranging from 10 cents per pound
up to 35 cents per pound., The short-rum price elasticity was about unity

while the long=run price elasticity was about 2.5,

TABLIE VI

SHORT-RUN AND LONG-RUN ELASTICITY ESTIMATES AT VARIOUS PRICES OF
COTTON USING MODEL II-C-2, OKLAHOMA AREA VII

Price of Cotton Short-Run Long=Run
{cents) i
35 1,038 2,515
30 1,044 2,530
25 1.053 2.553
20 1.067 2,587
15 1,092 | 2,647

10 1,144 2.77%

Estimated Acreages at Actual Prices

One method of evaluating the effects of governmental control programs
on cotton acreage in Area VIIL would be the estimation of acreage that would

have been planted if acreags controls had not bsen in operation, In an
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attempt to determine the specific level of cotton acreage in the absence
of allotment programs, Model II-C-2, which is based on non-allotment years,
was used to compute estimated acreages for the allotment years. The data
for all variables except acreage were assumed to be the same without
governmental controls as actually existed under comtrols. This Was an
important assumption and probably does not reflect adequately the
probable prices of cotton and the other commodities 1£, im fact, comntrol
programe had been eliminated, However, there was no basis for deter-
mining the probable prices, other than by pure speculation, for inclusion
in such an analysis, Even if these prices are not realistic im this
sense, they appear to be realistic in reflecting the economic forces
affecting changes in cottom acreage.

Two methods of estimation were used, Im the first method, Methed 1,
the removal of allotments was visualized as being effective in an
individual year. For 1934, the cottonm acreage in 1933 was used as Xl to
compute an estimated acreage {%)o For 1935, the acreage in 1934 was
used to estimate acresage that would have been planted if no gllotments
existed. In each subsequent allotment year, cotton acreage in cultiva-
tion in t=1 was used as Xl in Equation ILIL-0=-2 to compute a % value,

These estimates are imcluded in Table VII and Figure 6,

On the basis of this procedure, allotments in the pre-war period,
1937-1942, had the @ff@@t.of keeping cotton acreage in cultivation at =
higher level than would have been in cultivationm in the absence of
allotments, Although there was considerable variation, the general
level of the estimated acreages was about one-third below the actusal

acreages., In the post-war period, 1954-1957, allotments had the opposite
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gffect., The estimated acreages were more than one-fourth higher than the
actual acreages., Om the basis of this method, it appears that allotments
may have held cotton acreage in the area in the pre-war period and

curtalled potential cotton acreage expansion in the post-war periocd.

TABLE VII

ESTIMATED COTITON ACREAGES DURING ALLOTMENT
YEARS, OKLAHOMA AREA VII, 1934-1957

Method 12 _ Method IIP
Year (1000 Acres) {1000 Acres)
1934 408,097 408,097
1935 621,999 377.073
1937 : 502,698 502,698
1938 138,582 - 10,499
1939 604,012 269,790
1940 175.175 - 16.058
1941 492 858 143,092
1942 442,549 219 .240
1950 264,279 264,279
1954 496,776 496,776
1955 - 682,123 TVT.TTT
1956 305.884 513,372
1957 481,644 514,762

a ‘
Allotments removed sach year,

b, . . ,
Based on actual acreages in tel or acreages im t-1 estimated by the
equation from the beginming of a sequence of allotment years,

Source: Computed from Model 1I=-C=2,

In the second method, Method II, no zllotments were visualized, For
example, estimates of acreage for 1934 were computed from Model TI-C-2
using acreage in 1933 as Xlo For 1935, the estimated acreage was
computed from Model II-C=Z using the previous year's estimated acreage

as ch This sequence was continued until an interruption occurred im the
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operation of govermmental controls, At the beginning of s new sequence
of governmental controls, the same procedure was followed., There was
more annual variation in the acreages estimated by this method than in
the estimates by the first method. Negative acreages from Method 1T
were obtained for 1938 and 1940. These were the result of am unusually
high relative price of wheat in 1938 and the higher prices for cattle
and grain sorghum in 1940,

The general direction of effects of govermmental control programs
on cotton acreage, based on estimates from Method IL, were about the same
as the results from Method I. However, the magnitude of differences
between estimated and actual acreages were greater. Im the pre-war period,
estimated acreages were only one-fourth as high as the actual acreages.
In the post-war period, estimated acreages were almost ome-half larger
than actual acreages. These results indicate that allotments may bhave
had the effect of holding acreage in cottom during the late 193©“s and
of curtailing potential expansion of cotton acreage in the poste=war

period,

Estimated Acm@ages at Alternative Price Combinations

3

§

A different method of evaluating the effects of govermmental control
programs on cotton acreage in Area VII would be the estimastion of potential
variation in acreage under various price relationships between cotton and
alternative enterprises. Since wheat was the most important alternative,
it was selescted for specific consideration. The general procedure
adopted was to estimate cobtton acreage under various wheat and cotton

rices with cattle and grain sorghum prices constant at the 195457
g JH



averages and with yvield reduction comstant at the 1953-56 average, Cotton
in cultivation July 1, 1957 plus cotton acreage devoted to the acreage
reserve program wags used as Xla

With a wheat price of $1,75 per bushel and a cotton price of 30
cents per pound, the estimated acreage is 952,660 acres (Table VIII). This
would represent the acrsage for the first year after removal of allotments
and is about three times the base acreage of 19570 For each five cent
decrease in the price of cotton, the estimated acreage would declime by
approximately 136,000 acres, It would be necessary for the price of
cotton to decline to less than 15 cents per pound with wheat at $1,75 per
bushel, before estimated acreage would be below 1957 acreage, With the
price of wheat at $2,00 and the price of cotton ranging from 40 to 25
cents, estimated acreages would be lower and would range from 978,210

acres down to 588,960 acres,

TABLE VIII

ESTIMATED COTTCN ACREAGE WITH VARIOUS PRICES OF COTTONM AND
WHEAT, OKLAHOMA AREA VII

Frice of Cotton Price of Wheat Estimated Cotton Acreage
(cents per 1b,) {cents per 1b.) (1.000 acres)
.30 1.75 925,66
.25 1.75 816,17
20 1.75 679 .66
&0 2,00 978 .21
.35 2,00 842,45
- 35 2,25 £21,10
2E .90 1,579.38
.25 1.50 1,038.27
.25 2,00 588.96
.20 .90 1,433.63
.20 1.00 1,345.24
~15 1.25 987.39

.25 2,50 128,24
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If it is assumed that allotments were removed from both cotton and
wheat, then the price of both crops probably would decrease. If the
prices were 25 cents per pound for cotton and 90 cents per bushel for wheat,
the estimated acreage would be 1,579,380 acres, This is about the same
as the acreage in 1929 and indicates that, at these price relationships,
practically all the resources suited to cotton production would be
shifted to the cotton enterprise in Area VII., Even if the price of
cotton declined to 20 cents, estimated acreage would still approximate
the 1929 acreage.

Various other price combinations are included in Table VIII. The
only price combination in Table VIII which results in an acreage as
low or lower than the 1957 acreage is $2.50 for wheat and 25 cents for
cotton, The estimated acreage for this price combination is 128,240
acras,

The general results from the analysis of estimated acreages under
various wheat and cotton price combinations indicate that the estimated
screage of cotton in the pest-war period would be at a higher level
than the 1957 base., Estimated acreages would decresase below this base
only if there was a lavge decrease in the price of cotton relative to
the price of wheat, These results are similar to the results obtained

from the previous analyses,



CHAPTER VIL
SUMMARY AND CONCLUSIONS

Cotton acreage in Southwestern Oklahoma declined by almost 75 per-
cent from 1929 to 1957. Major changes other than the decline in
cotton acreage have also occurred in the agricultural sector of the
area during this period, Important changes noted were an increase in
the average size of farm, a decrease in the number of farm operators,
and a change in the cropping system, In addition, governmental control
programs have been iuv operation or in a stand-by position during the
most of the periocd. The major Agricultural Acts were reviewad and the
general effects of the control programs on acreage in Area VII ascer=
tained,

Theoretical economic relationships were developed for explaining
changes in cotton acreage in Area VII. The acreage of cotton in culti-

vation was specified as a function of cotton acreage in t-l or cottom

151
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allotment; cotton price or loan rate; prices of wheat, grain sorghum,
and cattle; cost of production: and climatic conditions,

The producers' acreage response was estimated by the lesst squares
single equation technique for the entire 29-year period (192991957)?
the allotment years, and the non-allotment years in this period. The
regression coefficients of Xl {cotton acreage in t-l) and X3 {price of
wheat) were statistically significant aﬁ the five pesrcent probability

level for the total period. The same coefficients were statistically



significant in the non~allotment vear period. However in the allotment
year period, only the regression coefficient for cotton allotment was
statistically significant at the five percent lavel,

The estimated price elasticities of acreage response obtained in the
various models were difﬁerent. In the 29-year period, the estimate
selected was about .40 while in the non-allotment years the estimate
selected was approximately unity., The estimates in allotment vears were
considerably lower, about .15, but were based on parameters which were
not statistically significant.

Three types of estimates of cotton acreages in the absence of
governmental contxcl programs were mede using the non-azllotment year
Model 1I-C-2., Two methods of estimation were based on the assumption
that actual prices would prevail either with or without ailotm@mtso The
results from these two methods indicated that, in the absence of govern=
megntal programs, cotton acreage might have been lower in the pre-war years
and higher in the post-war vears,

The third type of estimate involved estimates of cotton acreags
under altermative combinations of the prices of cotton and wheat, while
holding other varisbles comstant at post-war levels, It was found that
the price of cotton would have to decrease balow 15 cents per pound with
wheat at $1.75 per bushel Ffor estimated cobton acreage to be below the
1957 acreage. Most of the price combinations indicated a level of cotton
acreage in excess of present acreages, At prices of 25 cents per pound
for cotton and 90 cents per bushel for wheat, cotton acreage would

approximate the same level as existed in 1929,
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Although no definite statements cad be made about acreages in the
absence of control programs, the evidence is strong that govermmental
allotment programs have affected the allocation of resources in Area VII.
Conclusions reached in this study are that the control programs probably
resulted in'additional resources committed to cotton production in the
pre-war period and probably vesulted in an effective barrier to the com=
mittment of additiomal resources to cotton in the post-war period for

Area VII,
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DATA USED IN STATISTICAL ANALYSIS OF FACTORS

APPENDIX TABIE 1

AFFECTING COTTON ACREAGE JULY 1, OKLAHOMA AREA VII, 1929-1957

Area VII

Prices Received

we se weoa

:Wage Rate : .
: Index of Prices

Cotton ¢

for

Index of
Prices Paid by

Vear H Cotton Acreage by Oklshoma Farmers Oklahoma : Lloan :Harvesting: Received for : U.5. Farmers for
: in H : Grain : Beef Yield : Rate : Oklahoma :All Farm Commodities : Commodities Used in
. Cultivation:Allotment : Cotton: Wheat: Sorghum: Cattle : Reductiom : 7/8" Mid.: Cotton : by Oklahoma Farmers : Livimg and Production
(1,000 Acres) (Cents)(Cents)(Dollars)(Dollars) (Percent) {Cents) (Dollars) (Aug~-July (Jan-Dec. (Aug-July Ave.)
Ave.) Ave.)

1928 - 1,316.9 - 17.5 1.04 1.39- 8.40 42 —— 1.28 146.8 151 145

1929 1,429.6 -- 16,1 .96 1.43 8.20 45 -~ 1.22 133.1 146 141

1930 1,324.2 - 8.7 .68 1.02 '6.20 54 - T3 86.9 113 125

1931  1,076.9 - 5.1 .33 .55, 4,30 30 o= 45 54.6 T2 105

1932  1,021.8 - 6.1 .32 .54 3.40 36 - .48 56.6 52 .95

1933 1,223.0 = 9.6 .68 .93 3.00 28 10.00 .65 78.3 65 107

1934 825.0 904,82 11.8 .81 1.68 3.10 T2 12,00 15 105.0 90 116

1935 793.7 904,82 10.6 .86 1.16 5.00 47 10,60 .70 107.0 107 115

1936 T77.9 - 11.9 .99 1.84 5.20 75 e .15 121.1 111 122

1937 756.8 782.2 7.2 .96 .95 6.10 37 9.00 .75 97.0 116 119°

1938 558.2 662.2 8.0 .56 .79 5.70 35 8.30 .70 87.0 90 120 B
1939 595.3 643.3 8.4 .65 1.12 6.30 4] 8.70 .65 96.0 90 122

1940 579.3 655.3 9.1 .62 W91 6.60 22 8.96 .72 103.5 97 124

1941 523.2 647.0 15.5 . .93 1.04 8.10 27 14,02 1,20 145.3 22 142

1942 606.1 600.2 i7.3 1,11 1.55 9.50 31 17.02 1.50 171.0 155 159

1943 573.5 -- 18,2 1.38 2.20 9.90 50 18.41 1.80 181.5 179 171

1944 546.0 - 8.7 1.39 1.66 8.90 23 20,03 1.95 184.0 182 177

1945 400.5 - 20,1 1.45 2.14 10.50 51 19.84 1.90 199.8 189 185

1946 364.9 - 30.1 1.80 2.41 12,20 50 22,83 2.60 263.2 223 218

1847 386.0 - 30.2 2.17 3.43 16.20 42 26,49 2.60 303.5 286 246

1948 344.5 -- 28.6 1.%8 2.14 20,70 38 28.79 2.65 279.1 299 246

1949 505.2 - 27.8 1.87 1.96 18.30. 24 27.23 - 2.35 266.6 266 240

1950 363.6 402 .4 38.5 2.02 1.88 22,00 59 27.90 2,65 322,0: 284 263

1951 764 .6 - 35.6 2.20 2.36 26.70 45 30.46 2.90 325.5 335 274

1952 6445 -- 31.3 2.12 2.86 21,70 60 30.91 2.85 280.7 310 266

1953 4714 L 29.6 2.13 2,20  13.90 31 30.80 2.85 256.3 263 262

1954 446.3 478.4 31.2 2.18 2.20  13.80 56 31.58 2.85 256.0 256 263

1955 364.6 373.7 29.1 2.05 1,64  14.10 22 31L.70 2.80 241.9 252 261

1956 357.0 366.0 28.4 2.00 2.18  13.30 54 29.34 2.55 264 .5 . 241 270

1957 351.5b 364.9 22.7 1.93 1.64 15,69 e 28.81 2.50 261.8 249 -

&}Based on percentage relationship. between Area VII and State data.

bIncludes acreage in the Acreage Reserve-Program.

Sources:

Cotton Acreage:

-Wage Rate and Cotton Loan Rate:

Yield Reduction:
Index of Prices Paid: Oklahoms Farm Price Statistical Bulletin No, 238 and Agriculture Handbook No. 118, Vol, 1.

Oklahoma Crop and Livestock Reporting Service. .
Cotton Allotment: Oklahoma State Agricultural Stabilization and Conservatiom Records.
Prices of Cotton, Wheat, Grain Sorghum and Cattle and All Indices of Prices Received:

1957," Processed Series P-297, (June, 1958).
Statistics on Cotton and Related Data, USDA Statistical Bulletin No. 99, (February, 1957).

Crops and Markets, USDA, AMS.

"Prices Received by Oklahoma Farmers, 1910~
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APPENDIX TABLE 2

RESULTS FROM STATISTICAL ANALYSES OF FACTORS AFFECTING COTTON ACREAGE JULY 1, OKLAHOMA AREA VII,

1929-1957

Regression Coefficjents and Standard Errors

Price Elasticity

Cotton Allotment  Cottomn Price Grain 2 Short Run® Long Run®
or Acreage or Loan Rate Wheat Price Wage Rate  Yield Reduction Sorghum Price Cattle Price R F Ep Y’%
b Y X, X, X, % g X, Value
Model 1 b .81797 28.06337 ~5.98872 | -.65795 1.80967 .883448 81.20057  .44531 2.44636
. 5, (.09864) (19,44418) (2.41228) (1.29836) (1.58327)

Model II-A ‘b .80660 26.45540 -6.43409 -.92032 2.56310 -.79132 -.12169 .88678 23.49748  .41980 2,17060
sy (.10723) (20.30374) (3.44015) (1.38028) (1.89570) (1,05483) (.39943)

Model II-B b 1.19518 5.0848 .34213 2.38090 ' 1.68714 ~,26401 37867 .97599 29.03328  .09563
sy (.29954) (13.07376) (1.82356) (1.76114) (1.48484) (.91837) (.36281)

Model n;c-l b .5955 74.278 -25,2025 .2986 9.937 -5.808 -1.823 .914 ‘12,18 1,003 - 2,589
sy (.2326) (55.848) S (11,019) . (2.643) . (6.004) . (4.249) (1.313) .

Model II-C-2 b . .5875 T4.18 . 24,60 '_9.79 ’ -5,67 ~1.77 914 15.96 1.046 2.536
sy, (.209) (52.68) (9.09) (5.52) (3.84) (1.15)

Model III-A b .86532 20,.66307 . =5.,14693 -.04354 .01471 87633 32.59606  .32788 2.43645
sy (.07997) (18.35320) (3.30834) (.90658) (.38668)

Model III-B b 80404 7.17987 =.13558 46752 .05153 .96670 39.41697  .13503
sy . (.11917) (11.380) (1.767) ] (.6699) (.2808) ’

Model ITI-C b .8010 23,923 ~13.300 - -1.295 -.2154 .884 15.25 .337 1.69
s, {.1883) “(48.907) (7.141) 7 . (3.244) (.834)

Model IV-A b - .86282 21.16740 ~5.28653 .87628 59.02187  .33589 2.44853
s, (.07109) (16.85810) (2.31093)

Model IV-B b .88193 7.46390 -.37586 .962981  168.75991  .14037
s, (.06369) (9.38289) (1.11745) 7

Model IV-C b 84968 13.90899 ~13.053%4 . .88318 29.94916  .19617 1.30497
sp (.11316) (34.37186) (5.47040)

Model V b -.0132 5.478 L7640 -1,713 -.7296 2239 -,2887 62 4,88
sy (.268) (13.244) (1.521) (1.511) (1.458) (1.018) (1.082)

AaEstimated at mean value of varisbles.
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