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MI INTRODUCTION 

Problem Statement 

Production and disappearance of United States Upland cotton, on an 

average annual basis, was approximately the same through the mid 1960's 

as in the 1930's (see tables in appendix for sources of data). Within this 

aggregate, however, there have been substantial changes in the relative 

importance of different staple lengths. For example, annual average pro-

duction of cotton stapling less than one-inch1  in the period 1938-41, was 

5,075,000 bales (447, of total production), whereas annual average produc-

tion of short staple cotton in the period 1962-66, was 3,801,000 bales 

(277 of total production). Annual average disappearance of short staple 

cotton has decreased from 5,555,000 bales in the 1938-41 period (43°!, of 

total disappearance) to 2,831,000 bales in the 1962-66 period (227, of 

total disappearance). 

This situation is of particular concern to Texas cotton producers 

where, in recent years, an average of 707. of annual production is short 

staple cotton, and to Texas High Plains producers (crop reporting dis-

tricts 1-N and 1-S), where an average of 96% of annual production is 

short staple cotton. 

Production of agricultural commodities, including cotton, tends to 

vary considerably from one year to another because of adverse weather, 

disease, etc. This causes prices of these commodities to be high in 

1 
Throughout this report, unless otherwise specified, cotton stapling 

less than one-inch will be referred to as "short staple cotton." Upland 
cotton with a staple length of one-inch or greater will be referred to 
as "long staple cotton.' 
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years of short crops and low in years of bumper crops. In order to provide 

for more uniform pricing, the Commodity Credit Corporation (CCC) was es-

tablished by the Federal government in 1933 to support prices of agricul-

tural commodities. In the case of most storable commodities, such as cot-

ton, this was done by use of the "nonrecourse loan." Under this system, 

if the market price of a commodity is lower than the support price, the 

farmer places his product in acceptable storage and receives a loan re-

flecting the amount of the support price. If the market price rises above 

the loan rate, before a specified date, the farmer may sell his product 

and repay the loan plus storage costs. Otherwise, the commodity is de-

livered to the government and the farmer keeps the loan. The CCC may dis-

pose of its acquired stocks whenever market prices exceed release prices 

___ 	or at times through non-competing outlets. 

Prices for cotton, administered under this setup, have apparently 

been higher than they otherwise would have been. Production has tended 

to exceed offtake at support prices. Excessive accumulations of total 

CCC stocks have made special sales programs necessary to reduce the surplus. 

Also, support prices for short staple cotton, relative to long staple 

cotton, have apparently been higher than the demand for short staple rela- 

tive to the demand for all cotton would justify, especially in recent 

years. For example, on August 1, 1961, there was practically no short 

staple cotton in CCC stocks (approximately 3,000 bales). On August 1, 

1966 there was a record high of 4,814,000 bales of short staple cotton 

in CCC stocks. This represented 407 of total CCC stocks, while annual 

average production of short staple cotton from August 1, 1962 through 

August 1, 1966 was only 27. of total production. 

-r'? 	 -, -'nr'-- c-.'-'----- 	 ---w- ' --- ---r--- 	 r-,,- --,n--r'-w- 	;-. 	- r--  --,-, - 
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Objectives 

The general objective of this report was to develop and analyze trends 

associated with technological and economic factors which may have impor-

tant implications for determining the demand for short staple cotton. 

More specifically, the objectives were: 

1. To develop and analyze trends in the supply and disappearance 

of different staple lengths of cotton. 

2. To estimate statistically the influence of government price 

supports and various demand and supply factors and time on relative prices 

of short and long staple cotton. 

3. To estimate statistically the effects of changes in relative 

prices of cotton on relative disappearance and supply and changes or shifts 

in relative demand, over time. 

Review of Literature 

There have been numerous publications concerning the demand and sub-

stitution interrelationships between various agricultural commodities. 

Schultz2  developed the theoretical basis for several tests of demand 

interrelationships between different commodities. Hoos3  investigated the 

demand relations of pears to plums, peaches, and oranges. Rudd and Shuffet4  

2 
Henry Schultz, The Theory and Measurement of Demand (Chicago, Univer-

sity of Chicago Press, 1938), pp. 569654. 
3 
Sidney Hoos, "An Investigation on Complementary Relations Between 

Fresh Fruits: A Rejoinder," Journal of Farm Economics, Vol. 24 (Nay 1942), 
pp. 528-529. 

4 
Robert W. Rudd and D. Milton Shuffet, Demand Interrelationships 

Among Domestic Cigarette Tobaccos, Bulletin 633 (Lexington, June, 1955). 
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used disappearance and price ratios to explain the demand interrelation-

ships between different kinds of cigarette tobacco in the United States. 

Meinken, Rojko and King5  used various measurements of demand interrela-

tionships to analyze the competitive relationships between beef and pork 

in Canada. Thuroczy6  analyzed the demand relationships between long and 

medium grain rice. 

The works of these authors, though not directly related to the demand 

interrelationships between different staple lengths of cotton, were of 

great assistance in providing guidelines for the theoretical and organiza-

tional format of this report. 

CONCEPTUAL FRAMEWORK 

Nonrecourse loan prices, administered through the Commodity Credit 

Corporation, are established by a system of premiums and discounts added 

to or subtracted from the price of a base quality and staple length of 

cotton (middling one-inch since 1955). The base price and premiums and 

discounts are set by the Secretary of Agriculture, in accordance with 

the legislation establishing the program. These support prices, when 

in effect, are the minimum market prices for all specified qualities of 

cotton. This is because the Federal government stands ready to take all 

eligible qualities of cotton which the farmer cannot sell on the market 

at loan prices or better. 

5 
K. W. Meinken, A. S. Rojko and G. A. King, "Measurement of Substitu-

tion in Demand From Time Series Data - A Synthesis of Three Approaches," 
Journal of Farm Economics, Vol. 38 (August, 1956), pp. 711-735. 

6 
Nicholas H. Thuroczy, Marketing Long-and-Medium-Grain Rice, United 

States Department of Agriculture, Marketing Research Report No. 25l)Wash-
ington, D.C.: Government Printing Office, July, 1953). 
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These are several ways in which the price and disappearance relation-

ships between short and long staple cotton are affected by a price support 

program. In years when there is excess production of both short and long 

staple cotton, relative to the demand for cotton at support prices, the 

average market price ratio of short to long staple cotton is determined 

by the support price ratio. When the production of both short and long 

staple cotton is relatively low, market price ratios will be determined 

by the supply and demand situation, instead of price support ratios. 

A low level of production of short or long staple cotton relative 

to all cotton production, will have the effect of widening the difference 

between price support ratios and average market price ratios. Net  addi-

tions of all qualities of cotton to CCC stocks means price support ratios 

establish average market ratios, and the absence of net additions of all 

qualities to CCC stocks indicates that the supply and demand situation 

determines average market price ratios. 

In the absence of price support programs, relative prices of different 

staple lengths would be determined by their relative supplies and demand, 

and excess production would move into domestic consumption, exports or 

private storage instead of CCC stocks. This would mean greater varia-

tions in the price of any one staple length relative to the prices of 

other staple lengths and smaller carryover stocks of various qualities 

relative to production from one year to another, since the demand for 

Cotton is fairly stable. 

The demand for a commodity may be defined as the quantity of that 

commodity which will be taken per unit of time at all possible alternative 



prices, other relevant factors held constant.7  There are two separate 

but related groups of "other relevant factors" which do not stay constant 

and, therefore, affect the demand for an intermediate product 8 sUCI) as 

raw cotton. Both groups of factors have a significant influence on the 

demand for a raw product. 

The first group may be classified under the broad heading of tech-

nology. Changes in technology include changes in machinery, labor, 

structure of the final product, and many other factors which have a direct 

effect on the manufacturing process itself. A change in any one of these 

factors can have important implications concerning raw product use. 

The speed at which newer, more advanced, textile machinery is opera-

ted has increased significantly in recent years. For example, spindle 

speed has increased from 9,200 RPM in 1950 to 14,000 RPM in 1965 - a 527, 

increase in fifteen years.9  Fiber quality tests conducted by the United 

States Department of Agriculture have shown that "... the longer staples 

are usually finer and stronger than the shorter staples 	therefore, 

downtime, caused by thread breakage, is more frequent with the use of 

short staple cotton instead of the stronger, long staple cotton. This 

7 
Richard H. Leftwich, The Price System and Resource Allocation, Third 

Edition (New York, Holt, Rinehart and Winston, 1966), p.  25. 

8 
An intermediate product is one which requires further processing 

before sale to the final consumer. 

9 
W. A. Turner, "Reaching Toward a Push-Button Era," The Cotton Trade 

Journal - 33rd International Edition, 1966, p.  23. 

10 
United States Department of Agriculture, The Classification of 

Cotton, Miscellaneous Publication No. 310, BAE, USDA (Washington, D.C.: 
Government Printing Office, Nay, 1933), p. 33. 



increases fixed fixed cost per unit of production, which, together with rising 

labor costs, sometimes makes the cost of using short staple cotton pro-

hibitive. 

Another change in the textile industry has been the increased pro-

duction of blends of cotton and man-made fibers. This has also affected 

the demand for short staple cotton relative to all cotton since most of 

these blends are made using long staple cotton.11  

Although technological changes in the textile industry have been 

important factors affecting the relative demand for short staple cotton, 

the second group of factors, which could be labeled as social standards 

of living and working, have also had important implications. One of these 

factors is rising per capita income. The demand for higher quality goods 

generally increases as incomes rise, and the production of higher quality 

cotton products usually requires longer staple cotton, 12 

Also, increased urbanization and the increase in the number of "white 

collar" workers relative to the number of "blue collar" workers has in-

creased the demand for higher quality products. 

Mathematically, the demand for short staple relative to the demand 

for long staple cotton can be expressed as: 

RQ  = F(R/T C, I) 

11 
South Carolina Agricultural Experiment Station, Clemson University, 

Department of Agricultural Economics, Factors Affecting Use of Southeastern 
Cotton and Competing Fibers, Bulletin 532, February, 1967. 

12 
Walter V. Woodworth, Guest Editorial, The Cotton Digest International, 

February 17, 1968, p.  6. 



where Rq  = ratio of the quantities taken of the two commodities 

Rp  - ratio of the price per unit of the two commodities 

T technology 

C - consumer tastes and preferences 

I = per capita income 

The vertical bar denotes that all remaining variables are held con- 

stant, including time. 

Graphically, the theoretical demand function for short staple rela- 

tive to long staple cotton, at a given point in time, is illustrated in 

the following diagram: 

N 
- 1NN relative demand cur 

where: p 
Ql 
/Q2 

price of short staple (P1)relative to the price of long 
2 	staple cotton (P2) represented in this report by the price 

of middling 15/16" and middling 1 1/16" staple lengths 
cotton, respectively 

Q, /Q2= disappearance ratio of short staple to long staple cotton 

The slope of the relative demand curve is the change in the price 

ratio associated with a point change in the disappearance ratio. Expressed 

as a logarithmic relationship between the price and quantity ratios, the 



im 

slope of the relative demand curve is "the elasticity of substitution" 3  

between short and long staple cotton. 

Changes in the demand for short staple relative to long staple cotton 

over a long period of time, as discussed in the previous section, are 

illustrated in the following graph. 

relative demand curve for period one 

relative demand curve for period two 

NJ 
'Q2 

The above graph shows that the amount of short staple cotton consumed 

relative to the amount of long staple consumed, at all possible price 

relationships between the two, has decreased in the second period of time. 

This change occurred as a result of changes in standards of living and 

working, and changes in technology. 

The demand for raw cotton by textile mills is determined by its 

spinning and weaving properties, quality of the finished product, etc. 

The quality of cotton yarn (thread), the end product of spinning, is clas-

sified under a number system. Smaller numbers represent coarse or thick 

yarn and the higher numbers represent the finer, higher quality yarns. 

13 
Percent change in the quantity-ratio associated with a one-percent 

change in the price ratio (see page 17 for further discussion of the elas-
ticity of substitution). 
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Shorter staple lengths are generally associated with lower yarn counts 

and longer staple lengths with higher yarn counts (see Table 1). 

The uses or end products which can be made from different yarn counts 

vary from mill to mill. A mill with exceptionally good equipment and 

skillful operators can produce a given quality cloth with a lower quality 

of cotton. The staple length of cotton used in the production of ounce 

duck ranges from 13/16" to 1 1/32" (nearly 1/4" difference). There are 

several measures of the performance of manufactured cotton products. 

One of these measurements is yarn strength (in lbs. per sq. in.). As 

the lower end of the range of staple lengths is increased, yarn strength 

also increases (see Table 2), however, the subsequent increases are small, 

making it necessary to use a much greater staple length of cotton to in-

crease the strength of the product significantly. 

Waste decreases as the length of the staple increases, however, after 

leaving the shorter staple lengths (app. 13/16" or less), a large increase 

in the length of staple used would be necessary to make any significant 

changes in the amount of waste. 

There is no current data available which specifies exactly what pro-

duct a mill can produce, given a certain grade and staple length of cotton. 

Estimates of ranges of staple lengths used in the manufacture of various 

cotton products and the yarn Count which may be expected from the dif-

ferent staple lengths, such as is presented in Table 3, is about as close 

to estimating the range of technical substitution between different staple 

lengths of cotton in the production of various end products as is possible 

with the information currently available. 
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Given the range of possible technical substitution between short 

staple and long staple cotton in the production of some end product, tech-

nology, tastes, and preferences held constant at some level, there will 

be some point at which the price differential between short and long 

staple cotton will be great enough that, even though processing costs 

using short staple cotton are higher, the lower price of the raw product 

will enable the textile mill to maximize profits by substituting short 

staple for long staple cotton. 

A relatively lower price for short staple cotton, given technology, 

tastes and preferences, on the other hand, might enable the textile mill 

to maximize profits by producing a lower quality product with the now 

lower price raw product. 

NZ1HODS AND PROCEDURES 

The data used in the report was mostly secondary, coming primarily 

from U.S.D.A. publications. Some of the information concerning textile 

mills was taken from various textile journals and magazines. The period 

of analysis was 1938-66. 

The first objective of this report was accomplished by tabulating 

the production, supply and disappearance of short and long staple cotton 

for each of the years in the analysis. Production, supply and disappear-

ance ratios (percentages) of short staple to long staple cotton were 

computed for each year. Annual average market and government support 

price ratios of short staple to long staple cotton, represented by yearly 

average market and support prices of 15/16" and 1 1/16" staple length fi 

cotton, respectively, were also computed. 
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0 	Linear least squares regression equations were used to accomplish 

the second and third objectives. A regression equation shows the func-

tional relationship that exists between some dependent variable and one 

or more independent variables. This relationship may be expressed mathe-

matically as: 

Y a + b1X1 + b2X2 + " + bX 

where: 	Y = dependent variable 

a regression constant term 

b 	regression coefficients 

independent variables 

(i = 1, 2, 3, . . ., k) 

This equation expresses the functional relationship that exists be-

tween the dependent variable Y and each of the independent variables, 

other relevant factors held constant. The absolute value of each of the 

regression coefficients (bk) shows the change in the dependent variable 

as the result of a one-unit change in one of the independent variables, 

other variables held constant at a given level. The signs of the b-values 

indicate the kind of relationship (negative or positive) that exists be-

tween the dependent variables and each of the independent variables. 

A logarithmic regression equation expresses the relationship between 

the dependent and the independent variables in percentage instead of ab-

solute terms. The general form of a logarithmic regression equation is: 

log Y 	a + b1 log Xi + b2 log X2 . . . + b log Xi 

where: 	y logarithm of the dependent variable 

a regression constant term 

regression coefficients 

log X 	= logarithms of the independent variables 

1 
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A one percent change in the independent variable X1 will result in a b1  

percent change in Y , all other relevant variables held constant at a 

given level. The value of b1, therefore, is the elasticity of demand for 

Y , if Y  and X1 represent quantity consumed per unit of time and price 

per unit of some product, respectively. The value of b1  is the "elas- 

ticity of substitution" between two products if y 	quantity ratio and 

XI = price ratio of the two products. 

There are many procedures used to test the closeness of the "fit" 

of a least squares estimating equation. Generally, several descriptive 

constants are examined at the same time to determine the validity of the 

estimating equation. One of these constants is the coefficient of deter-

mination (R2), which is the percent of total variation of the dependent 

variable explained by the independent variables in the estimating equation, 

is not always necessarily a reliable measure of the "goodness of fit" 

for an estimating equation, however, such as when two or more of the in-

dependent variables are highly correlated. 

Students' "t" test is a test of the significance of each of the inde-

pendent variables in explaining variation of the dependent variable. 

Computed t's were compared to the tabulated t's in Table A.3 of Steel and 	
41 

Torrie14  for levels of significance. 

The regression equations and all related tests of significance were 

programmed and run on the Texas Tech IBM 7040 and IBM 360/40 computers, 15 

14 
Robert G. Steele and James H. Torrie, Principles and Procedures of 

Statistics, (New York, McGraw-Hill Book Company, Inc. 1960). 
15 
Programs were designed by Dr. H. Y. Lee of the Department of Agri-

cultural Economics, Te::as Technological college, Lubbock, Texas. 
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Elasticity of Substitution 

The elasticity of substitution, using the price and quantity ratios 

of two commodities, is an indication of the kind of relationship which 

exists between the two commodities. A negative elasticity coefficient '1 

denotes substitution and a positive coefficient denotes complementarity. 

The magnitude of the coefficient indicates the degree of substitution. 

The elasticity of substitution may be defined as the percentage change in 

the quantity (disappearance) ratio of two commodities associated with 

a change of one percent in the price ratio of the two commodities, other 

factors held constant. 16 Mathematically, the elasticity of substitution

AX  

is:

Es = %AQ =R 	P R=1 	
X= 

%APR 	
AP R 
	QR 	

LX 2 1 	 V 

1 	 j 

where: Es = elasticity of substitution 

AQ 
R
= change in the quantity ratio 

AP =  change in the price ratio 

= mean of the quantity ratios 

= mean of the price ratios 

W. Meinken, A. S. Rojko and G. A. King, 'tMeasurement of Substi-
tution in Demand from Time Series Data-A Sythesis of Three Approaches," 

131 	Journal of Farm Economics, Vol 38 (August, 1956), pp  711-735 
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FINDINGS 

Trends and Developments in the Supply and Disappearance of 
Short Staple Cotton in the United States 

Production 

U. S. 

In 1938, 49% of the cotton produced in the United States had a staple 

length of less than one inch (short staple cotton). Production of 15/16" 

and 31/32" staple length cotton accounted for 55% of the short staple 

cotton produced. On the average, production of short staple cotton 

declined, both absolutely and relative to the production of all cotton 

in the period from 1938-1956. Production of short staple cotton dropped 

to a low, for the period of analysis, of 21% of total production in 

10 

	

	1956. Since that time, the number of bales of short staple cotton pro- 

duced per year has varied considerably, but the percentage of short 

staple to all cotton production has averaged approximately 25% of 

total production from 1956 to 1966. Production of 15/16" and 31/32" 

staple length cotton has increased relative to the production of all 

short staple cotton from 55% in 1938 to a high of 90% in 1960, but then 

decreased to 71% in 1966. 

Texas 

In 1940, 77% of the Texas cotton crop was short staple cotton. 17 

The relative amounts of short staple and long staple cotton produced 

in Texas have varied from 83% in 1944 to 62% in 1957, averaging 

171940 is the first year in which production by staple lengths is 
available for Texas. 
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approximately 74% from 1940 1966. 

The production of 15/16" and 31/32" staple length cotton has in-

creased slightly, relative to the production of all short staple cotton, 

from 53% in 1940 to 69% in 1966. 89% of the short staple cotton pro-

duced in Texas in 1960 was 15/16" and 31/32" staple length, but this 

figure has decreased since then to 69% in 1966. 

The production of short staple relative to long staple cotton has 

decreased during the period of analysis in the U. S., but has remained 

fairly constant in Texas. This means that the production of short staple 

cotton in Texas has increased relative to the production of short staple 

cotton in the United States. The production of 15/16" and 31/32" staple 

length cotton relative to the production of all short staple cotton has 

increased during the period in the United States and in Texas, but there 

has been a relatively greater increase in the U. S. This means that the 

production ratio of 15/16" and 31/32" staple length cotton to all short 

staple cotton in Texas has decreased relative to the production ratio of 

15/16" and 31/32" in the United States. 

High Plains 

In 1940, 96% of the cotton produced on the High Plains of Texas 	 41 

(crop reporting districts 1-N and 1-S) had less than one inch staple 

length. 8  Production of 15/16" and 31/32" staple length cotton accounted 

for only 21% of the short staple cotton produced. The production of 

short staple cotton on the High Plains relative to the production of 

long staple has ranged from a high for the period of 98% in 1943 to a 

18 Earliestthat production by staple lengths is available. 
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I low of 71% in 1956. 88% of the 1966 High Plains' cotton crop was short 

staple cotton, however, 79% of the short staple crop was 15/16" and 

31/32" staple length cotton. 

The amount of short staple cotton produced on the High Plains 

relative to the amount of long staple production has remained fairly 

constant during the period, averaging around 90%. The amount of 

15/16" and 31/32" staple length cotton produced, relative to the total 

amount of 'short staple cotton production, has increased significantly 

from 21% in 1940 to 79% in 1966. This means that the production of 

short staple cotton on the High Plains has remained about the same 

relative to the production of short staple cotton in Texas, and has 

increased relative to the production of short staple cotton in the U. S. 

I
The production ratio of 15/16" and 31/32" staple length cotton to the 

production of all short staple cotton has increased relatively more on 

the High Plains than in Texas and the United States. 

Summary of Production Trends in the U. S. 
Texas, and High Plains 

The amount of short staple cotton (less than one inch) produced in 

the United States has decreased from 49% of total production in 1938 to 

27% in 1966. Texas' production of short staple cotton compared to the 

production of long staple cotton has remained fairly constant over the 

period. 77% of the 1940 Texas cotton crop was short staple cotton, com-

pared with 75% in 1966. The High Plains has had a slight decrease in 

the production of short staple cotton compared to the production of long 

staple cotton. 96% of the 1940 High Plains crop was short staple cotton, 

decreasing to 88% in 1966 (See Figures 1 & 2). 



p.- 

1T1iiI 
__ Pt IEL ir 

I ± 

Oil 

I: 	E? 

44 

.t.::_ -:-:.-t__f • 

- 	* • •I-I 

r4 

- - ..t - 	- 
Lii4 I 

1**-**4*--*--_ --- -*--- *- f -_---- 
? 

- 

20 Squates1u.PIhwhT 



- 	 -22- 

V 
0 

'I 

I 1111 I U! 
iTIIT fN: - -: 	:T'I±i 

I ±i= 
20 Squares to the Inch 

 

0 



-23- 

) 	 The production of 151161!  and 31/32" cotton compared to the pro- 

duction of cotton with less than 15/16" staple length has definitely 

increased during the period 1938-1966, in all three of the areas of 

concern (U. S., Texas, and High Plains). The most significant increase 

in the amount of 15/16" and 31/32" cotton produced relative to the 

amount of less than one inch production has been in the High Plains of 

Texas. In 1940, 79% of the short staple cotton produced on the High 

Plains had a staple length of less than 15/16". A high of 97% of the' 

short staple crop measuring less than 15/16" was reached in 1943. In 

1966, however, only 21% of the production of short staple cotton on the 

High Plains was less than 15/16" staple length. 

Stocks 

Total 

Total carryover of U. S. Upland cotton has varied considerably since 

1938. In the period 1938-41 average annual carryover was 11,711,000 

bales. The average yearly carryover declined through the 1947-51 

period, where it reached a low of 3,897,000 bales. Since that time, 

total carryover has increased to an average of 12,284,000 bales per 

year in the 1962-66 period. 

In the 1938-41 period, 61% of the average total carryover was 

short staple cotton. During the same period production of short staple 

cotton (in the U. S.) averaged only 44% of total production. Average 

carryover of short staple cotton in the 1947-51 period was only 17% of 

average total carryover. Average production of short staple cotton 

during this period was 28% of average total production. 

The ratio of short staple cotton carryover to total carryover as 
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compared with the ratio of short staple production to total production 

has remained about the same beginning with the 1952-56 period (see Table 

8). Short staple carryover has averaged from 30 to 32 percent of total 

carryover and short staple production has averaged from 24 to 26 per-

cent of total production. 

CCC 

Data for CCC stocks by staple lengths is not available prior to 1952, 

and because of the lack of reliable data, the 1952-56 period was omitted 

from the analysis. In the 1957-61 period, an average of 1,572,000 bales 

of short staple cotton were in CCC stocks as of August 1, of each year. 

This represented about 32% of total CCC stocks and 83% of the average 

carryover of short staple cotton. There was only one year (1959) in 

this period in which there were net additions of short staple cotton 

to CCC stocks. 

This situation quickly changed in the 1962-66 period where there 

was an average of 3,012,000 bales of short staple cotton in CCC stocks as 

of August 1, of each year. Although this represented only about 32% 

of total CCC stocks, compared to 37% in the previous period, net additions 

of short staple cotton to CCC stocks averaged 25% of the short staple 

cotton produced annually. Net  additions of short staple cotton to CCC 

stocks averaged only 7% of short staple production in the previous 5-year 

period. Also, 83% of the annual average carryover of short staple cotton 

in 1962-66 went into CCC stocks, compared to only 59% in the last 

period (see Figures 3 and 4). 
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S Disappearance of U. S. Upland Cotton 

Total Disappearance 

In the period 1937-41, average disappearance of U. S. produced 

Upland cotton was 11,578,000 bales per year. Almost 50% (5,902,000 

bales) of this average annual disappearance was short staple cotton. 

Approximately 50% (2,946,000 bales) of the short staple cotton was 

15/16" and 31/32" cotton. The disappearance ratio of short staple to 

the disappearance of all cotton has continually decreased since the 

1937-41 period to less than 25% in the five year average from 1962-66 

(see Figures 5 and 5.5). During the same period, the disappearance 

ratio of 15/16" and 31/32" staple length cotton to less than one inch 

cotton has increased to almost 70% in the 1962-66 five year average. 

Total disappearance averaged 12,961,000 bales per year in the 1961-66 

period (slightly above the 1937-41 period). Disappearance of short 

staple cotton in 1961-66 averaged 2,833,000 bales per year (less than 

1/2 of the 1937-41 period). Disappearance of 15/16" and 31/32" cotton 

averaged a little less than 2,000,000 bales per year (about 2/3 of the 

1937-41 level). 

In summary, total disappearance of U. S. Upland cotton has remained 

almost constant at about 12-13 million bale level from 1937-1966. Dis-

appearance of 15/16" and 31/32" cotton has also remained fairly constant 

at about 2,000,000 bales per year. Disappearance of less than one inch 

staple cotton, however, has declined steadily since 1937, from almost 

6,000,000 bales per year in the 1937-41 period, to less than 3,000,000 

bales per year in the 1962-66 period (see Figure 6). This means there 

has been a sharp decline in the disappearance of cotton stapling less than 

15/16". 
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Exports 

Total exports of U. S. Upland cotton have varied from an average of 

4,013,000 bales per year in the 1952-56 period 
19  (31% of total dis-

appearance) to 5,448,000 bales per year in' the 1962-66 period - 27% 

in 1952-56, 32% in 1957-61, and 32% in 1962-66 (see Figure 7). 

Destinations of short staple exports have changed drastically 

since 1952. In the three year period, 1952-54, Europe received an 

average of 253,000 bales per year of short staple cotton (approximately 

30% of short staple exports). In the same period, Southeast Asia 

(Japan, Korea, Hong Kong, and Taiwan) received an average of 440,000 

bales per year (51% of short staple exports). There has been a con-

tinuous shift of short staple exports from Europe to Southeast Asia 

go since that time. In the 1964-66 period, Europe received an average of 

131,000 bales per year (19% of short staple exports) and Southeast Asia 

received an average of 1,038,000 bales per year--approximately 70% 

of short staple exports (see Figure 8). 

S 	19 Earliest date that export data is available by staple lengths. 
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STATISTICAL ANALYSIS OF THE SUBSTITUTION 
INTERRELATIONSHIP OF SHORT AND LONG STAPLE COTTON 

I. Average Market Price Ratio as the Dependent Variable 

The first hypothesis to be statistically tested was that market 

price relationships for short and long staple cotton during the period 

1943 - 1966, have been predominantly determined by government support 

prices on cotton. The following least square regression equation shows 

the empirical results. 

X1  = -6.07 + 1.06 

(7.2732***)20 	 (1) 

R2  = 0.70 

Where X1  = average market price ratio of middling 15/16" to middling 

1 1/16" staple length cotton 

= support price ratio of middling 15/16" to middling 1 1/16" 

staple length cotton 

The coefficient of the support price ratio has the expected sign 

and is significant at the 95% confidence level. The R2  of 0.70 means 

that 70% of the variation in the average market price ratio is explained 

by the support price ratio. 

The coefficient of X indicates that a change of one-percentage point 

in the support price ratio will result in a change in the same direction 

20 Thenumber in parentheses below the coefficients in all least 
square equations in this report are t-values. The *TS  beside the t-values 
indicate the significance of the coefficient under which the t-value 
appears as follows: 

(a) No * = insignificant at the 90% confidence level 
(b) * 	= significant at the 90% confidence level 
(c) ** = significant at the 95% confidence level 
(d) ** = significant at the 997 confidence level 



-35-- 

in the average market price ratio of 1.06 percentage points, other rele-

vant factors held constant. This means that the average market price 

ratio of short and long staple cotton changes in an approximate one to 

one ratio with the support price ratio short and long staple cotton (see 

Figure 9). 

The "t" test in equation (1) indicates that the coefficient of the 

support price ratio is significantly different from zero. The hypothesis 

that the coefficient of the price ratio is equal to one was also tested 

by the following "t" test. 

= 
b-B 	1.0629-1.0 
Sb = 0.14614 	

= 0.4304 

where: b = the estimated value of the coefficient of the support 

price ratio. 

I B = the hypothesized value of the coefficient of the support 

price ratio. 

Sb = sample standard deviation of the estimated value of the 

coefficient of the support price ratio. 

On the basis of the above t-tests, the hypothesis that the average 

market price ratio is dependent on the support price ratio in a 1:1 

relationship is not rejected. 

The addition of time to equation number one yielded the following 

least square estimating equation: 

	

X1  = 0.91 + 1.00 X 	- 	0.09 X 	 (2) 

(5.8616***) 	(-1.2846) 

R2  = 0.86 

where: X = time, in years (1943 = 1) 



FIgure 9. Average market price ratio as a function of government 
support price ratio, U.S. Upland cotton, 19)0- 166 	 -36- 
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The sign of the coefficient of the support price ratio is as 

expected, and is again highly significant. The R2  of 0.86 means that 

86% of the variation in the average market price ratio is explained by 

the two independent variables. This is a considerable improvement over 

the first equation, although the coefficient of time is insignificant. 

The coefficient of X2  indicates that a change of one-percentage 

point in the support price ratio resulted in a change in the same direction 

in the average market price ratio of 1.00 percentage point, time held 

constant (see Figure 10). The coefficient of time indicates a slightly 

downward trend in the average market price ratio of 0.09 percentage 

points per year, with the support price ratio held constant. 

The hypothesis that a change in the supply ratio of short staple 

and long staple cotton should result in a change in the opposite direc-

tion in the average market price ratio was statistically tested in the 

following equation. 	 5>  

= 31.92 
	

+ 	0.71X2 	- 	0.24X3 	0.05X4  

(3) 
(3.4848***) 	(_2.5622**) 
	

(-2.1742**) 

R2  - 0.89 
	

(time: 1943 = 1) 

Where: 	X4  = supply ratio of short staple tojong staple cotton 

The coefficients of the price support and supply ratios have the 

expected signs. The coefficient of the price support ratio is signifi-

cant at the 99% confidence level. The coefficients of the supply ratio 

and time are significant at the 95% confidence level. The R2  of 0.89 

means that the three independent variables explain 89% of the variation 

in the average market price ratio. 
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The coefficient of X2  indicates that a change of one-percentage 

I point in the price support ratio resulted in a change of 0.71 percentage 

points in the same direction in the average market price ratio, the 

I other variables held constant (see Figure 11). The coefficient of the 

I 	
supply ratio indicates that a change of one-percentage point in the 

opposite direction in the average market price ratio, the other variables 

I held constant. The coefficient of time indicates that if the price 

support ratio and the supply ratio are held constant, the average market 

I price ratio would have decreased an average of 0.24 percentage points 

I 	
per year. 

A relative increase in the disappearance to the supply of short 

I staple cotton would be expected to result in an increase in the price 

of short staple cotton. The same results would be expected in the case 
An 

of long staple cotton. A change, then, in the ratio of the disappearance - 

I 	
supply ratio of short staple cotton to the disappearance - supply ratio 

of long staple cotton would be expected to result in a change in the 

I same direction in the average market price ratio, other relevant factors 

held constant. Substitution of the disappearance-supply ratio for the 

I supply ratio in equation (3) yielded the following results: 

X1  = 2.12 	+ 	1.01X2 	- 	0.06X3 	+ 	0.02X5  

(6.3443***) 	(-1.0082) 	(2.0578*) (4) 

= 0.88 	 (time: 1943 = 1) 

where: 	X5  = disappearance-supply ratio of short staple cotton to the 

disappearance-supply ratio of long staple cotton 

C1/51/D2/ S2) 



ratio, supply and time ratios held constant at their means, U. S. 	40 

p1and cotton, 1943 - '66. 
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The signs of the coefficients of the price support ratio and the 

DVS 

/ 2 

XS 2 
 ratio are as expected. The coefficient of the price 

support ratio is highly significant and the coefficient of the 

Dl//D/ ratio is significant at the 90% confidence level. The 

coefficient of time is insignificant. The R of 0.88 means that 88% 

of the variation in the average market price ratio is explained by 

the three independent variables. 

The coefficient of X indicates that a change of one-percentage 

point in the price support ratio resulted in a change in the same 

direction of 1.01 percentage point in the average market price ratio, 

other variables held constant (see Figure 12). The coefficient of X 
5 

indicates that a change of one-percentage point in the D1/S1/D2/S2  ratio 

resulted in a change in the same direction in the average market price 

ratio of 0.02 percentage points, other variables held constant. The 

coefficient of time indicates that if the support price ratio and the 

D1/S1  /D2/ S2 
 ratio were held constant, the average market price ratio 

would have decreased an average of 0.06 percentage points per year. 

Using the average market price ratio of 15/16t  to 1 1/16' staple 

length cotton as the dependent variable, all of the four least squares 

estimating equations have fairly good R2's. 

The best estimate of the variation in the average price ratio seems 

to be equation (3), with the support price ratio, the supply ratio and 

time as the independent variables. This equation resulted in the highest 

R2  (0.8875) of the four regressions, and all of the coefficients are 
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significant at the 95% confidence level. The signs of the support price 

and supply ratios are as expected. 

Equation (4) yielded an R 
2
(0.8843) which is almost as good as 

equation (3). The signs of the support price and the D1/Sl/D2/S2  

ratios are as expected, but the coefficient of the Dl/Sl/D2/S2  ratio 

is not significant at the 95% confidence level. 
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IP II. Average Market Price Differential as the Dependent Variable 

The first hypothesis to be tested was that the average market price 

differential between 1 1/16" and 15/16" staple length cotton is dependent 

on the support price differential. The following equation shows the 

empirical results: 

	

X6  = 0.20 	+ 	0.06 X3 	+ 	0.59 X7 	 (5) 

(2.5588**) 	(2.8673***) 

	

= 0.86 	 (time: 1943 = 1) 

Where: X6  average market price differential between middling 1 1/16" 

and middling 15/16" staple length cotton (cents per pound). 

X7  support price differential between middling 1 1/16" and 

middling 15/16" staple length cotton (cents per pound). 

' 	 The sign of the coefficient of the support price differential is as 

expected and is highly significant (99% confidence level). The co-

efficient of time is significant at the 95% confidence level. The R2  of 

0.86 means that 86% of the variation of the average market price differen-

tial is explained by the two independent variables. 

The coefficient of X7  indicates that, on the average, a change of 

one-cent per pound in the support price differential resulted in a change 

in the same direction of 0.59 cents per pound in the average market 

price differential, time held constant. The coefficient of time indicates 

that if the price differential is held constant, the average market price 

differential increased an average of 0.06 cents per pound per year. 

The hypothesis that a change in the supply ratio should result in 

-  
0 	

a change in the same direction in the average market price differential 
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was tested in the following equation: 

X6  = -0.48 	+ 	0.10X3 	+ 	0.01X4 	+ 	0.42X7  

(6) 
(3.7149***) 	(2.4375**) 	(2.1051**) 

= 89 	 (time: 1943 = 1) 

The signs of the coefficients of the support price differential and 

the supply ratio are as expected. The coefficients of all three indepen-

dent variables are significant at the 95% confidence level. The R2  of 

0.89 means that 89% of the variation in the market price ratio is ex-

plained by the three independent variables. 

The coefficient of X7  indicates that a change of one-cent in the 

support price differential resulted in a change in the same direction 

in the average market price differential of 0.42 cents per pound, other 

variables held constant. The coefficient of X indicates that a change 

of one-percentage point in the supply ratio resulted in a change in the 

same direction in the average market price differential of 0.01 cents 

per pound, other variables held constant. The coefficient of X3  in-

dicates that if the support price differential and the supply ratio were 

held constant, the market price differential would have increased an 

average of 0.10 cents per year. 

The disappearance - supply ratio of short staple cotton to the 

disappearance - supply ratio of long staple cotton was substituted for 

the supply ratio in equation (6). The following equation shows the 

results: 

X =0.78 	+ 	0.05X 	- 	0.006X 	+ 	0.65X 
6 	 3 	 5 	 7 

(2.1264**) 	(-1.7176) 	(3.248***) 

R2  = 0.88 	 (time: 1943 = 1) 
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The signs of the coefficients of the support price differential and , 

the D1/S1  /D 2/S2 ratio are as expected. The coefficient of X7  is highly 

significant (99% confidence level). The coefficient of X is notsig-

nificant and the coefficient of X3  is significant at the 95% confidence 

level. The R2  of 0.88 means that 88% of the variation in the average 

market price differential is explained by the three independent variables. 

The coefficient of X7  indicates that a change of one-cent per 

pound in the support price differential resulted in a change of 0.65 

cents per pound in the same direction in the average market price 

differential, other variables held constant. The coefficient of X5  

indicates that a change of one-percentage point in the D1/S1  /D2/S2  

ratio resulted in a change of 0.006 cents in the opposite direction in 

the average market price differential, other variables held constant. 

The coefficient of X indicates that if the support price differential 

and the D1/S1  D2/S2  ratio were held constant, the average market price 

differential would have increased an average of 0.05 cents per year. 

III. Disappearance Ratio of Short to Long Staple Cotton 
As the Dependent Variable 

The least squares estimating equations using the disappearance ratio 

of short staple to long staple cotton, generally were not as satisfactory 

as the equations with the average market price ratios and the average 

market price differentials as the dependent variables. 

The first hypothesis to be tested was that the disappearance ratio 

is a function of the average market price ratio of 15/15" to 1 1/16" 

staple length cotton and time. The following equation shows the empirical 

results: 
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X 8  = 515.60 	- 	4.41 x1 	- 	3.61 X3  
(8)  

(_3.8408***) 	(_8.0556***) 

R2  = 0.74 	 (time: 1938 = 1) 

The sign of the coefficient of the average market price ratio is as 

expected. The coefficients of both of the independent variables are 

highly significant. The R of 0.74 means that 74% of the variation in 

the disappearance ratio is explained by the two independent variables. 

The coefficient of X1  indicates that a change of one-percentage 

point in the average market price ratio resulted in a change in the 

opposite direction in the disappearance ratio of 4.41 percentage points, 

with time held constant. The coefficient of X3  indicates that if the 

average market price ratio had been held constant, the disappearance 

ratio would have decreased an average of 3.61 percentage points per year. 

The average market price ratio, lag one year, was added to equation 

(8) to test the hypothesis that a time lapse is necessary for the disap- 

pearance ratio to adjust to changes in the average market price ratio. 

The resulting regression equation was:  

X8  = 661.90 	- 	1.l8X1 	- 	3.4lX3 	- 	4.85X9  

(9)  

	

(-1.0989) 	(_8.993***) 	(_3.3015***) 

= 0.80 	 (time: 1939 = 1) 

where X = average market price ratio of middling 15/16" to middling 

1 1/16" staple length cotton, lagged one year. 

The signs of the coefficients of the average market price ratio and 

the average market price ratio, lag one year, are as expected. The co-

efficient of the average market price ratio is not significant; but the 

coefficient of the average market price ratio, lag one year, is highly 
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significant. This would tend to verify the hypothesis that the disappear-

ance ratio of short to long staple cotton is dependent on the average mar-

ket price ratio of the two commodities when time is sufficient for ad-

justments to be made. The R2  of 0.80 means that 80% of the variation in 

the disappearance ratio is explained by the three independent variables. 

The coefficient of X1, indicates that a change of one-percentage 

point in the average market price ratio would have resulted in a change 

in the opposite direction in the disappearance ratio of 1.18 percentage 

points, other variables held constant. The coefficient of X9  indicates 

that a change of one-percentage point in the average market price ratio, 

lag one year, resulted in a change in the opposite direction in the 

disappearance ratio of 4.85 percentage points, other variables held 

S
constant. The coefficient of X indicates that if the average market 

price ratio and the average market price ratio, lag one year, were held 

constant, the disappearance ratio would have decreased an average of 

3.41 percentage points per year. 

A two-year time lag in the average market price ratio was then 

added to the estimating equation, with the following results. 

x8  = 572.90 - 	1.52X1  - 2.91X3  - 1.12X9 	- 2.58X10  
(10) 

(_1.8972*) 	(9.3841***) 	(-0.7697) 	(_2.1208**) 

R2  = 0.83 	 (time: 1943 = 1) 

Whre: X10  = average market price ratio of middling 15/16" to middling 

1 1/16" staple length cotton, lag two years. 

The sign of the coefficients of the ratios are as expected. The 

coefficient of the average market price ratio, lag one year, is insig-. 

nificant. The coefficient of the average market price ratio is only 
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significant at the 90% confidence level. The coefficient of the average 

market price ratio, lag two years, is significant at the 95% confidence 

level, and the coefficient of time is significant at the 99% confidence 

level. The R of 0.83 means that 83% of the variation in the dis-

appearance ratio is explained by the three independent variables. 

The coefficient of X indicates that a change of one-percentage 

point in the average market price ratio resulted in a change in the 

opposite direction in the disappearance ratio of 1.52 percentage points, 

other variables held constant. The coefficient of X indicates that a 

change of one-percentage point in the average market price ratio, lag 

one year, resulted in a change in the'opposite direction in the dis-

appearance ratio of 1.12 percentage points, other variables held constant. 

The coefficient of X10  indicates that a change of one-percentage point in 

the average market price ratio, lag two years, resulted in a change in 

the opposite direction in the disappearance ratio of 2.58 percentage 

points, other variables held constant. The coefficient of X3  indicates 

that if the average market price ratios remained constant, the disappear-

ance ratio would have decreased an average of 2.91 percentage points per 

year. 

The hypothesis that the disappearance ratio of short to long staple 

cotton will change in the same direction as the average market price 

differential was tested in the following equation: 

X8 = 80.94 - 4.10 X3  + 14.89 X6 	
(11) 

(_4.4704***) 	(2.0735**) 

R2  = 0.65 	 (time: 1938 = 1) 

The sign of the coefficient of the average market price differential 
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is as expected. The coefficients of both independent variables are sig-

nificant. The R of 0.65 means that 65% of the variation in the disap- 

pearance ratio is explained by the two independent variables. 

The coefficient of X indicates that a change of one-cent per pound 

in the market price differential resulted in a change in the same 

direction of 14.89 percentage points in the disappearance ratio, time 

held constant. The coefficient of X3  indicates that if the average 

market price differential is held constant, the disappearance ratio would 

have decreased an average of 4.1 percentage points per year. 

The average market price differential between 1 1/16" and 15/16" 

staple length cotton, lag one year, was added to the estimating equation. 

The following equation shows the results: 

I 	 x8  = 69.31 - 3.95 X3  + 7.08 X 	+ 10.44 X 11 
(12) 

I
(_4.5986***) 	(1.0825) 	(1.4257) 

R2  = 0.68 	 (time: 1939 = 1) 

I Where: X = average market price differential between middling 1 1/16"
11  

and middling 15/16" staple length cotton, lag one year (cents 

per pound). 

The signs of the average market price differentials are as expected, 

however, neither of the coefficients are significant. The coefficient of 

time is significant at the 99% confidence level. The R of 0.68 means 

that 68% of the variation in the disappearance ratio is explained by the 

three independent variables. 

I The coefficient of X6  indicates that a change of one-cent per pound 

in the average market price differential resulted in a change in the 

I, 	same direction in the disappearance ratio of 7.08 percentage points, other 
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variables held constant. The coefficient of X11  indicates that a change 

of one-cent per pound in the average market price differential, lag one 

year, resulted in a change in the same direction in the disappearance 

ratio of 10.44 percentage points, other variables held constant. The 

coefficient of X indicates that if the average market price differentials 

were held constant, the disappearance ratio would have decreased an 

average of 3.95percentage points per year. 

A time lag of two years in the average market price differential 

was added to the previous equation to test the hypothesis that a two 

year lapse is required for a significant adjustment in the disa-

ppearance ratio as a result of a change in the average market price 

differential. The following equation shows the results: 

X = 59.21 - 3.92 X 	+ 8.09 X 	+ 0.42 X 	+ 11.90 X 

S 	
8 	 3 	 6 	 11 	 12 

(13) 
(_6.238***) 	(1.8364*) 	(0.074) 	(2.3109**) 

= 0.78 	 (time: 1940 = 1) 

Where: X12  = average market price differential between middling 1 1/16" 

and middling 15/16" staple length cotton, lag two years 

(cents per pound). 

The signs of the coefficients of the average market price differen-

tials are as expected. The coefficient of the average market price 

differential is significant at the 90% level of confidence. The co-

efficient of the average market price differential, lag one year, is not 

significant. The coefficient of the average market price differential, 

lag two years, is significant at the 95% confidence level and the co-

efficient of time is significant at the 99% confidence level. The R2  of 

0.78 means that 78% of the variation in the disappearance ratio is 
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explained by the four independent variables. 

The coefficient of X6  indicates that a change of one-cent per pound 

in the average market price differential resulted in a change in the 

same direction in the disappearance ratio of 8.09 percentage points, 

other variables held constant. The coefficient of X11  indicates that a 

change of one-cent per pound in the average market price differential, 

lag one year, resulted in a change in the same direction in the dis-

appearance ratio of 0.42 percentage points, other variables held constant. 

The coefficient of X12  indicates that a change of one-cent per pound in 

the average market price differential, lag two years, resulted in a 

change in the same direction in the disappearance ratio of 11.90 per-

centage points, other variables held constant. The coefficient of 

' 	indicates that if the average market price differentials were held 

constant, the disappearance ratio would have decreased an average of 3.92 

percentage points per year. 

There were only two regression equations in which 80% or more of the 

variation in the disappearance ratio of short staple to long staple 

cotton was explained by the independent variables. These were equations 

(9) and (10') where the R2's were .80 and .83, respectively. A time lag 

in the average market price ratio of short staple to long staple cotton 

was used-in both of these equations. This would tend to substantiate 

the hypothesis that a time lapse is necessary for a change in the average 

market price ratio to have a substantial effect on the disappearance ratio. 

The equations with the lowest R2's are those with the average market 

price differentials as independent variables. This would tend to indi-

cate that variation in the disappearance ratio of short to long staple 

cotton can be more adequately estimated by using percentages rather than 

U im 



absolute values. 

Elasticity of Substitution 

The elasticity of substitution (Es), which has been defined as the 

percentage change in the quantity (disappearance) ratio of two factors 

of production associated with a change of one percent in the price ratios 

of the two factors, other variables held constant, was computed for short 

and long staple cotton. The elasticity of substitution was computed 

from two different regression equations used in this report. From 

equation (8), the result was: 

Es = 	
. 

1 x 
 

= 1 	. 93.69 

	

-4.41 	47.99 

= -0.2268 (1.9523) 

Es = -0.4428 

This indicates that a change of one percent in the price ratio of 

short to long staple cotton will result in a change in the opposite 

direction of 0.44 percent in the disappearance ratio of short to long 

staple cotton, other factors held constant. 

From equation (9), the result was: 

Es=1.X 

9 

= 1 	94.12 

	

-4.85 	45.02 

= -0.2062 (2.0906) 

Es = -0.4311 



The elasticities of substitution of short staple for long staple 

cotton, computed from equations (8) (using average market price ratio) 

and (9) (using average market price ratio, lagged one year) are almost 

identical. According to these estimates, the substitution interrelation-

ships between short and long staple cotton is highly inelastic. This 

means that a decrease in the price of short staple relative to the price 

of long staple cotton will result in a relatively smaller increase in 

the amount of short staple cotton consumed relative to the amount of 'long 

staple consumed. 

IV. Logarithmic Regression Equations 

The underlying assumption in the preceding regression equations is 

that the disappearance ratios of short staple to long staple cotton are 

related to the average market price ratios (present year and one year 

lag) and the average market price differentials (present year and one 

year lag) of the two commodities in absolute terms. These relationships 

might be more adequately explained in constant percentage terms, where 

the coefficient of the average market price ratio would be the elasticity 

of substitution between short and long staple cotton. This type of 

relationship can be expressed easily by using logarithmic regression 

equations instead of arithmetic equations, which is done in the next 

four regression equations. 

Equation (14) was used to test the relationship between the same 

variables used in equation (8). The hypothesis being tested was that 

a change in the average market price ratio of short to long staple cotton 

will result in a change in the opposite direction in the disappearance 

ratio of the two commodities. The empirical results were: 



log X8  = 5.67 	1.77 log X1  - 0.52 log X3  

(-1.5324) 	(_10.0878***) 

R2  = 0.82 	 (time: 1938 = 1) 

The sign of the coefficient of the average market price ratio is 

as expected. The coefficient of the average market price ratio, however, 

is insignificant. The coefficient of time is highly significant. The 

R2  of 0.82 means that 82% of the variation in the disappearance ratio is 

explained by the two independent variables. 

The coefficient of X1  indicates that a change of one-percent in the 

average market price ratio resulted in a change in the opposite direc-

tion in the disappearance ratio of 1.77 percent, time held constant. 

The coefficient of X3  indicates that if the average market price ratio 

had been held constant, the disappearance ratio would have decreased an 

average of 0.52 percent per year. 

The average market price ratio, lag one year was added to equation 

(14) to test the significance of the effects of a time lag in the average 

market price ratio on the disappearance ratio. The variables used in 

equation (15) are the same as those used in equation (9). The results 

were: 

log X8  = 6.14 - 1.35 log X1  - 0.46 log X3  - 0.70 log X9  

(15) 
(-0.682) 	(_7.9667***) 	(-0.264) 

= 0.77 	 (time: 1939 = 1) 

The signs of the coefficients of the average market price ratios are 

as expected. The coefficients of both of these variables, however, are 

insignificant. The coefficient of time is highly significant. The 



R2  of 0.77 means that 77% of the variation in the disappearance ratio is 

explained by the three independent variables. The decrease in the R2  in 

equation (15) can be attributed to the fact that when a variable with 

a one year time lag is added to an equation, the first year of the origi-

nal analysis must be dropped. This has the effect of fitting the regression 

to a different set of data. 

The coefficient of X indicates that a change of one-percent in the 

average market price ratio resulted in a change in the opposite in 

the disappearance ratio of 1.35 percent, other variables held constant. 

The coefficient of X indicates that a change of one-percent in the 

average market price ratio, lag one year, resulted in a change in the 

opposite direction in the disappearance ratio of 0.7 percent, other 

I
variables held constant. The coefficient of X3  indicates that if the 

other variables were held constant, the disappearance ratio would have 

decreased an average of 0.46 percent per year. 

The average market price differential between 1 1/16" and 15/16" 

staple length cotton was substituted for the average market price ratio 

of 15/16" to 1 1/16" staple length cotton. The variables used in the 

following logarithmic equation are the same as those used in equation 

(11). The results were: 

Log X8  = 2.24 - 0.61 log X3  + 0.18 log X5  

• (16) 
(_6.1012***) 	(1.4418) 

R2  = 0.82 	 (time: 1938 = 1) 

The coefficient of the average market price differential has the 

expected sign, but is not significant. The coefficient of time is sig-

nificant at the 99% confidence level. The R of 0.82 means that 82% 
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of the variation in the disappearance ratio is explained by the two 

independent variables. 

The coefficient of X6  indicates that a change of one-percent in 

the average market price differential resulted in a change in the same 

direction in the disappearance ratio of 0.18 percent, time held constant. 

The coefficient of X3  indicates that if the average market price 

differential had been held constant, the disappearance ratio would have 

decreased an average of 0.61 percent per year. 

In the following equation, the average market price differential, 

lag one year, was added to equation (16) to test the effects of a time 

lapse in the average market price differential on the disappearance 

ratio. The variables used in the following logarithmic equation are the 

same as those used in equation (12). The results were: 

log X8  = 2.21 - 0.62 log X3  + 0.19 log X6  + 0.12 log X11  

(17) 
(_5.04***) 	(1.1651) 	(0.7906) 

R2  = 0.78 	 (time: 1939 = 1) 

Both coefficients of the average market price differentials have 

the expected signs, however, neither are significant. The coefficient of 

time is again highly significant. The R 
2 
 of 0.78 means that 78% of the 
	1 

variation in the disappearance ratio is explained by the three indepen- 

dent variables. The lower R 
2
,after the addition of another indepen- 

dent variable to the regression equation is probably due to the same 

reason as was explained in equation (15). 

The coefficient of X indicates that a change of one-percent in 

the average market price differential resulted in a change in the same 

direction in the disappearance ratio of 0.19 percent, other variables 



held constant. constant. The coefficient of X indicates that if the average
11  

market price differential, lag one year, changed one percent, the dis-

appearance ratio changed in the same direction by 0.12 percent, other 

variables held constant. The coefficient of X indicates that if X1  

and X were held constant, the disappearance ratio would have decreased 

an average of 0.62 percent per year. 

Elasticities of Substitution 

It was pointed out earlier that the coefficient of the price ratios 

of two commodities in a logarithmic regression equation, with the dis-

appearance ratio of the two commodities as the dependent variables, is 

the elasticity of substitution between the two commodities. According to 

the results of equation (14), the elasticity of substitution between 

I short staple and long staple cotton is -1.77. This indicates that a 

change of one percent in the average market price ratio will result in 

a change in the opposite direction in the disappearance ratio of short 

to long staple cotton of 1.77 percent, other factors constant. 

The results of equation (15) show the elasticity of substitution 

between short staple and long staple cotton to be -0.70, using the 

coefficient of the average market price ratio, lag one year, or -1.35, 

using the average market price ratio with no time lag. 

The elasticities of substitution, from the logarithmic equations, are 

far more elastic than those computed from the arithmetic equations 

(-0.43 and -0.44). Since time was highly significant and the average 

market price ratios were not significant in either logarithmic equation, 

the coefficients of these variables probably have little meaning. The 

market price ratios in the arithmetic equations, though, were highly 
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significant. Taking all these factors into consideration, the elasticity 

of substitution between short and long staple cotton, as computed from 

the arithmetic equations, is probably more realistic, although possibly 

a little low. 

V. Production Ratio as the Dependent Variable 	 V 

Equation (18) tests the hypothesis that the production ratio of 

short to long staple cotton is dependent on the average market price 

ratio, lag one year. 

x13  = 425.92 	228 X 	- 3.71 X9  

(18) 
(_5.5949***) (_2.6969**) 

R2  = 0.60 	 (1939 = 1) 

The sign of the coefficient of the average market price ratio, lag 

j one year, is not as expected. The expected result of a change in the 

average market price ratio is a change in the production ratio in the 

same direction. The coefficient of the average market price ratio, lag 

I one year, is significant at the 95% confidence level. The coefficient 

of time is significant at the 99% confidence level. The. R2  of 0.60 

I means that 60% of the variation in the production ratio is. explained by 

the two independent variables. 

The coefficient of X indicates that a change of one-percentage 

point in the average market price ratio, lag one year, resulted in a 

change of 3.72 percentage points in the production ratio, other variables 

held constant. The coefficient of X means that if the average market 

price ratio, lag one year, had been held constant the production ratio 

would have decreased an average of 2.28 percentage points per year. 
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The addition of the average market price ratio, lag two years, was 

added to equation (18) with the following result: 

X13  = 305.89 - 1.66 X - 0.41 x9  - 2.15 X10  
(19) 

(_4.3781***) (-0.2499) (-1.3917) 

= 0.55 

The signs of the coefficients of the average market price ratios, 

lag one year (X9) and lag two years (X10) are not as expected. Neither 

of the coefficients are significant. The coefficient of time is highly 

significant. The R of 0.55 means that only 55 percent of the variation 

in the production ratio is explained by the three independent variables. 

The coefficient of X9  indicates that a change of one-percentage point 

in the average market price ratio, lag one year, resulted in a change in 

the opposite direction in the production ratio of 0.41 percentage points, 

other variables held constant. The coefficient of X10  indicates that 

a change of one-percentage point in the average market price ratio, lag 

two years, resulted in a change in the opposite direction in the produc-

tion ratio of 2.15 percentage points, other variables held constant. The 

coefficient of X3  indicates that if the average market price ratios were 

held constant, the production ratio would have decreased an average of 

1.66 percentage points per year. 

The unexpected results of the regression equations used to test the 

hypothesis that the production ratio of short to long staple cotton is 

positively dependent on the average market price ratio, lagged in time, 

can probably be attributed to acreage controls by government programs 

and the concentration of certain varieties of cotton in different cotton 

producing areas. For example, producers on the High Plains of Texas 



are somewhat limited in their choice of cotton varieties due to the 

relatively short growing season. Producers in areas where the longer 

stapled varieties are grown are reluctant to shift to other varieties 

because of the uncertainty of future price relationships between different 

staple lengths of cotton and the extra expenses involved in changing from 

I the production of one commodity to that of another. 



S SUMMARY AND CONCLUSIONS 

Production of U. S. Upland cotton in the United States and Texas has 

remained fairly constant since the 1930's. There has been a gradual in-

crease in production on the High Plains of Texas. The production of short 

staple cotton has decreased in the United States, remained about the 

same in Texas, and has increased in absolute amounts produced, on the 

High Plains. There has been a definite decrease in the production of 

cotton stapling less than 15/16", in absolute quantities and relative to 

all short staple cotton produced, in the United States, Texas, and the 

High Plains. 

Carryover of short staple cotton from one year to another has 

varied considerably since the 1930's. Average carryover of short 

staple cotton, relative to carryover of all cotton, has been less than 

average production of short staple relative to all cotton produced in 

only one period of the analysis (1947-51). 

The amount of short staple cotton in CCC stocks has also varied 

considerably, following a trend of buildup and decline. However, since 

1961, at which time there was virtually no short staple cotton in CCC 

stocks, there has been a continuous buildup of short staple cotton in 
•1 

CCC stocks. 

Disappearance of U. S. Upland cotton in the United States has 

followed the same general pattern as production, with respect to total 

amount consumed and consumption of different staple lengths. Exports 

have accounted for an average of 34% of annual disappearance of all 

cotton since 1952. Short staple cotton exports, relative to total dis-

appearance of short staple cotton, have increased from an annual average 
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of 35% in 1952-56 to 47% in 1962-66. 

There has been a marked change in the destination of exports of 

short staple cotton since 1952. Europe received an average of 30% and 

Southeast Asia received 51% of the short staple exports in 1952-54. 

In 1964-66, Europe received only 10%, while Southeast Asia received 

approximately 70% of the short staple exports. 

The results of the regression analysis indicates that relative 

prices of short and long staple cotton are primarily determined by 

government'support prices on short and long staple cotton, but that the 

supply of short staple relative to the supply of long staple cotton is 

also a significant factor in determining their relative prices. Time 

is also an important factor because by holding the support price and 

supply relationships constant, the results of the regression analysis 

show that the price of short staple relative to the price of long staple 

cotton has decreased over time. 

Results of the regression analysis also indicate that the dis-

appearance ratio of short to long staple cotton is significantly in-

fluenced by their price relationships. This supports the hypothesis 

that the consumption of short staple cotton can be influenced by a change 

in its price relationship with long staple cotton. Time is, again, an 

important factor. Results of the regression analysis indicate that, with 

the relative price ratios of short to long staple cotton held constant, 

the disappearance of short staple, relative to long staple cotton, will 

decrease over time. 

As a result of these tests, there can be little doubt that the de-

mand for short staple cotton relative to the demand for long staple cotton 

has decreased during the period of this analysis. Changes in technology 



10 	and social standards of living and working seem to be the primary causes 

of this downward shift in the demand for short staple relative to long 

staple cotton. 

Tests of the substitution interrelationship between short and long 

staple cotton indicate, however, that within a given range of possible 

physical substitution, short staple cotton can be an economically 

satisfactory substitute for long staple cotton if the price differential 

between the two is great enough. The main problem here is that as the 

consumer demand for higher quality end products keeps increasing, the 

range of possible physical substitution of short staple for long staple 

cotton keeps decreasing. Textile industry specialists have indicated, 

however, that higher qualities and more uniform short staple cotton would 

' 

	

	 help in preventing further losses in the market for short staple cotton. 

Mr. Robert M. Vance, president of Clinton Mills, Clinton, South 

Carolina, expressed what seems to be the general consensus of those in 

the textile industry, concerning the demand for cotton in the United 

States, in the following excert from a recent talk to the South Atlantic 

Cotton Shippers: 

"... So we need fiber that will produce strong, even 
yarn and won't cause repeated downtime on our machinery 
by breaking under stress. In 1 1/16" and longer of course, 
we are able to draft at higher speeds and thus improve 
our production costs. 

So the medium and longer staple lengths have been 
in great demand. But whether we buy 29/32" or 1 3/32" 
or 1 9/16" cotton, we are increasingly demanding that 
it be strong, quality fiber, and that it be uniform in 
length."21  

21 RobertM. Vance, Remarks before South Atlantic Cotton Shippers, 
Savannah, Georgia, March 29, 1968, The Cotton Digest International, April 
27, 1968, p.  47. 
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SOURCES OF DATA 

The following is a list of all the sources of data used in the 
tables. Sources for each table will be referred to this list 
by the number in parenthesis. Other pertinent information such as 
dates and volume numbers will appear with. the number in parenthesis 
with each table. 

(1) United States Department of Agriculture, Agricultural 
Marketing Service, Statistics on Cotton and Related 
Data, 1920-1956, Statistical Bulletin No. 99 (Revised 
February, 1957) (Washington, D. C.). 

(2) , Economic Research Service, Economic and 
Statistical Analysis Division, Statistics on Cotton and 
Related Data, 1925-1962, Statistic-1 Bulletin 329 (Washington, 
D. C., April, 1963). 

(3) , Economic Research Service, Statistics on 
Cotton and Related Data, 1925-1962, Supplement for 1966 

S
to Statistical Bulletin 329 (Washington, D. C., 1966). 

(4) , Economic Research Service, Statistics on 
Cotton and Related Data, 1930-1967, Statistical Bulletin 
No. 417 (Washington, D. C., March, 1968). 

(5) , Agricultural Marketing Service, Cotton Division, 
Cotton Quality, (Memphis, Tennessee). 

(6) , Agricultural Marketing Service, Cotton Division, 
Cotton Quality Statistics, Statistical Bulletin (Washington, 
D. C.). 

(7) , Economic Research Service, Cotton Situation 
(Washington, D. C.). 

(8) , Consumer and Marketing Service, Cotton Division, 
Vol. 48, No. 13. 
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