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Cottonseed Prices in Georgia
An Analysis of the Wholesale
Marketing Margin

M. Dean Ethridge and Stephen J. Brannen*

Georgia farmers have voiced some concern in recent years about equity
of prices paid for their cottonseed. Interest was particularly strong early
in the 1973-74 season due to the fact that prices for cottonseed oil and
cottonseed meal - the two main cottonseed products - exhibited large price
increases at the wholesale level. The implied concern is that price in-
creases for products produced from cottonseed are not adequately shared
with cotton producers, i.e., the margin between gin-run cottonseed prices
and cottonseed product prices is too large.

Both cotton producers and cotton ginners who buy gin-run cottonseed
need a systematic method of judging appropriateness of cottonseed marketing

margins and prices paid to farmers in a given year,
Obijectives

The objective of this report is to examine behavior of the wholesale
marketing margin for cottonseed in Georgia and to estimate, based on this
margin, what the farm price for cottonseed will be for any level of whole-
sale prices for cottonseed products. Specific objectives are as follows:

(1) Examine, for the vyears 1962-72, vields of products from a ton of

cottonseed.

%*Ethridge is Assistant Professor of Agricultural Economics and
Brannen is Professor and Head of Department of Agricultural Economics,
University of Georgia, Athens.
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(2) Combine these yield data with wholesale prices in Georgia in
order to determine the market value of products obtained from a ton
of cottonseed in each year.

(3) Compare these wholesale values with farm prices in order to
observe how the marketing margin and the farmers' share of income have
behaved over the eleven-year period.

(4) Use wholesale and farm price behavior over the past years to
estimate prices that farmers can reasonably expected to receive for their

cottonseed.

Cottonseed Products

Cottonseed which are not kept for next season's planting are sent
to crushing plants where four marketable products are normally obtained:
cottonseed meal, oil, hulls and linters.

Table 1 shows estimates of the yield of products from a ton of seed
during the years 1962-72, expressed in both pounds and percent. Over the
eleven-year period, meal yields averaged L6.5% of a ton of cottonseed,
oil accounted for 16.4%, hulls accounted for 23.4%, and linters averaged
9.0%. The remaining 4.6% of the average volume of a ton of cottonseed is

waste material which has no market value.
Market Valve of Cottonseed Products

Estimates of Southeastern wholesale market prices of cottonseed meal,
oil, hulls and linters during 1962-72 are listed in Table 2 and graphed in

Figur% 1. All of these price series are quite variable and they often
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Table 2. Market Price per Ton of Products Obtained from Crushing
Cottonseed, Southeastern U.S., 1962-72

Year
Beginning Weighted Average
August Meal2/ 0i1b/ Hul1sS’  Lintersd’  Value of Products®’

Market Price of Products

1962 66.50  210.00  15.00 77.00 76.18
1963 72.45  200.00  15.00 70.00 77.34
1964 64.35  232.00  15.00 77.80 79.42
1965 64.90  260.00  18.00 84.80 84.99
1966 81.75  286.00  22.00 132.40 103.92
1967 80.35  236.00  22.00 112.20 92.17
1968 77.20  262.00  11.00 91.40 89.05
1969 69.20  220.00  29.60 73.60 82.10
1970 78.70  270.00  23.00 76.60 93.16
1971 76.45  306.00  26.00 80.00 97.60
1972 96.70 236.00 21.00 78.00 93.09
Average 75.32 247 .1 19.73 86.7 88.09

a/ season average price of bulk cottonseed meal, 1% protein, in
Atlanta.

b/ season average price of crude cottonseed oil in tank cars, f.o.b.,
at all Southeastern mills.

cf Season average price of cottonseed hulls in carload lots, in Atlanta.

da/ Season weighted average price of linters for all grades and market
points, f.o.b. mills.

e/ Weighted by percentages in Table 1.

SOURCE: [9, selected issues].



Figure I. Market Price per Ton of Products
Obtained from Cottonseed, 1962-72.
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move in opposite directions, e.g., meal price may increase as oil price
decreases.

In order to examine the farm-to-wholesale price spread, it is necessary
to determine for each year a ''representative' price at the wholesale level.
This is done in the last column of Table 2, where a weighted average value
of the four products is given. The weights used in each year are the per-
centages that each product is of total yield in that year, as given in
Table 1. This weighted average of wholesale product prices is the market
value of products obtained from a ton of cottonseed. It ranges from $76.18
per ton to $103.92 per ton and averages 588.09 per ton during the eleven-

year period. In 1972 it was $93.09 per ton (Table 2).

Marketing Margin and Farmers’ Share -

By subtracting the average price paid to Georgia farmers for a ton of
cottonseed from the weighted average wholesale value of cottonseed products,
the wholesale marketing margin is estimated (Table 3 and Figure 2). During
1962-72, this margin ranged from $30.54 per ton to $47.50 per ton and averaged
$39.66 per ton. In 1972 it was $45.59 per ton.

Column D of Table 3 expresses the marketing margin as a percentage of
total value of a ton of cottonseed products. These figures ranged from 37.0%
to 52.3% and averaged 45.0%. In 1972, the marketing margin averaged 49¢ of
each dollar paid for cottonseed products.

Farmers' share of income from cottonseed products is shown in column
E of Table 3. Addition of the two percentages in columns D and E will
verify that they sum to 100% each year. Thus, the only way for farmers'
share of the wholesale dollar to become larger is for the share taken by

the marketing chain to become smaller.
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Figure 2. Marketing Margin for Crushed Cottonseed,
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Predicting Farm Prices for Cottonseed

Demand for farmers' cottonseed is derived from the demand for pro-
ducts obtained from cottonseed. Therefore, changes in wholesale value
of cottonseed products should help predict changes in farm cottonseed
price. Inspection of Figure 2 will verify that product value and farm
price tend to move together,

Obviously the farm-to-wholesale marketing margin for cottonseed pro-
ducts must be sufficiently large to compensate for expenses involved in
crushing the seed, refining the products, transporting the raw product to
crushing mills and the finished products to collection points, etc. |If
the costs of performing these necessary functions increase, then the market-
ing margin will also have to increase.

It is reasonable to expect performance of the marketing system to
vary a little from year to year. But, on the average, the marketing margin
should generate a fair rate of return for processing and marketing functions
performed.

What is needed is a systematic method of statistically estimating the
relationship between farm prices and wholesale product values. Linear
regression is one of the most common techniques available for this purpose

and will be used herua-..l-‘IIIr It is specified that farm price in year t (Py)

is a linear function of wholesale product value in year t {vt] i.a.,

P, = A+ BV,

Y The technique of linear regression is explained in many elementary
statistics and econometrics text books. See, for example, [1, Ch. 1].
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where A and B are parameters to be estimated. The estimated relationships

may be expressed as follows:

P,=a+bh Ut +e

t Lt

where a and b are estimated parameters and et is the error of the estimate
in year t. The unexplained errors must exhibit a random distribution if
the regression equation is to be useful for statistical inference.

The result of regressing the Georgia farm price of cottonseed {Ft} on

wholesale product value (V.), for the years 1962-72, is as follows:

(1) P, = 1.74 + 0.57V, ; R = 0.59,

(14.09) (0.16)

where numbers in parentheses below the estimated coefficients are standard
errors of the coefficients and R2 is the coefficient of determination.
RZ = 0.59 means that 59% of the total variation in farm cottonseed price is
accounted for by changes in cottonseed product value.

Figure 3 compares actual values of Ft during 1962-72 with estimated
values obtained from regression equation (1). It is seen that there is a

tendency to under-estimate P_ in the early part of the period and to over-

t
estimate it during the latter part of the period. This is synonymous to
saying that the annual estimation errors, the et's, tend to be positive
in the early part of the period and negative in the latter part. The
conclusion is that e, is not random and that at least one additional

explanatory variable is needed to estimate what Pt will be in any given

year.

o — .
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Figure 3. Comparison of Actual and Estimated Values
of Farm Cottonseed Prices in Georgia Using
Regression Equation (1), 1962-72.
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Results of equation (1) and Figure 3 indicate that, over the past
11 years, the wholesale marketing margin for cottonseed has tended to
get larger in each successive year. There is no doubt a complex of reasons
for this; e.g., general inflation, rising labor, machinery and transporta-
tion costs, etc. Since these things are usually correlated with the passage
of time, a trend variable is often used as a surrogate variable for this
complex of interrelated factors.gf However, if a variable could be obtained
that would more accurately reflect actual changes in wholesale marketing
costs, the predictive ability of a regression equation should be improved.
To this end, a representative cost index was derived.

Four major cost categories for processing and wholesaling cottonseed
are labor, machinery, fuel and electricity, and transportation costs. While
these costs are not exhaustive, they are dominant ones that are readily trans-
lated into lower prices for the raw product. Based on past publications [2,
L, 6] and on current contacts with the industry, the relative share of each

of these costs is estimated to be as follows:

T U 7 e it o e 35%
machinery costs--=========-c-cc-ccccocooa- 25%
fuel and electricity costs==============-- 16%
transportation Costs====s==esssesczsscs=nn 24%

2/ Thu=, the estimated equation may be expressed as

Pp =a+ bvt + cT + €45

where T is the year involved (T = 0 for 1962, 1 for 1963,...., 10 for 1972).
The resulting regression equation is given as follows:

P, = -25.47 + 0.92V, -1.50T ; RZ = 0.93
(7.35) (0.09)" (0.24)

The statistical fit of this regression equation is quite good. The desire
for a "'structural' variable rather than a ''dummy'' variable (time) is based
on economic rather than statistical considerations.
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Table & lists cost indexes for each of these cost categories and, using
the above percentages, derives a weighted average cost index for the years
1962-72.

The estimated equation may now be expressed as

= + + +
Pt a bUt cIt s

where T, is the weighted average cost index shown in Table 4. The resulting

regression equation is as follows:

= - : RZ =
(2) Pt 6.57 + D.BBUt 'EI.3'I'JIt i R 0.87

(8.57) (0.11)  (0.07)

It is seen that 87% of the total variation in Pt is accounted for by regression
equation (2), and that the standard errors of each coefficient are quite small
relative to the size of the caefficients.if Furthermore, inspection of Figure

L will verify that estimated values of P_ are now quite close to actual values

t
and that annual errors appear to be randomly distributed.if Therefore, it is
valid to use regression equation (2) for estimation and prediction.

Regression equation {2) asserts that when wholesale cottonseed product
value increases $1.00 per ton, the farm price increases about $0.83 per ton.
In addition, the farm price decreases about $0.30 per ton with a 1-point
increase in the marketing cost index.

Data were obtained for 11 months (August-June) of the 1973-74 cotton

marketing season. These data may be used to see how well regression

3/ The constant (intercept) term appears to be insignificantly different
from zero. But this is an entirely feasible conclusion, since it implies that
P, may go to zero if Ut goes to zero or if I, gets too large.

/4 The Durbin-Watson d statistic for the regression is 1.97, which sup-
ports the conclusion that the residual error terms are not autocorrelated.



16

*HZ'0 -- uojjejsodsue.s
*9170 -- A319143933 pue [3ny 67°0 -- Adaujydew fGE°Q -- Joqe| :sMO||Oj se pajybiam xapul yoe3 3

(7] :324nos
“uo) bay
/P

(8] :32unos

uiayinos ‘speos|ied | sse|) ‘sionpodd paasuoljod jo uol J4ad anuanas 1ybBiasy sbessne jo xapu|

‘SN 3yl u) J3mod pue sionpodd paje|sd pue s|anj, Joj Xapu] 231.4d a|esa|oyp 15

[g8] :32¥nos

SN @Yyl ul ,uawdinba pue Assujysew ssodund |edauab,, o) xapul 2314d I|esI|oyM —

/9
[s3d0das Alyjuow *f] :394N0S

n Adisnpul sionpoad paapuly pue
PoOj snoaue||23s|w,, Yl Ul sJaqdom uol3onpodd g jo sbujules Ajpdnoy abelsase |enuue jo Xspu| —

Je
(4 5 €yl 9°8LI h 2zl e LEl 6l
(T4 9 HEl 27l L*6L1 9" LTl 1461
6L11 0°82l 6501 LELL 86l 0461
greil 5°9z1 6001 0" Lol g zll 6961
2901 0°€ll 6°g6 £ €0l 0° L0l 8961
0°001 0°001 0°001 0°001 07001 £961
200l 5°E11 g8 L6 9°96 946 9961
2°56 9°401 9756 5°26 L*06 5961
1"€6 8 001 L'€6 6°16 £°88 h961
806 7°¢6 £°96 h 16 0°98 €961
9' 16 g 00l L*96 6'06 £°¢8 2961
S emmmmmsssmssssssscsmmmmm—————————— ——————e UV mmemcnccccc e mm - R T T T p——
B3XIPU| 3150) pXPPUl 150) SXBpU| 1509 JGXPPUI 350) TXOPU| ieay
abkeaany paiybiap ol 3eldodsued] ;u_m_huuu_u g |anyg Adauiyoey umou Joge

ZL-796| ‘sianpodd pe@suciio)
J0 bupiaydey s|esajoym Joy (00(=[961) xapu| 3150) abessry paiyb|ap & JO uOIJEU|WIDIAQ ‘h @2|9e]



17

Figure 4. Comparison of Actual and Estimated
Values of Farm Cottonseed Prices in
Georgia Using Regression Equation

(2), 1962-72.
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equation (2) '"forecasts' the Georgia farm price of cottonseed.?’

The weighted average wholesale value of cottonseed for these eleven
months is estimated to be $168.40 per ton, which is §75.81 above the com-
parable 1972-73 value. However, the weighted cost index is also estimated
to have increased 11.5 points to 143.6. Inserting these data into regression
equation (2) results in a forecasted farm price of $103.26 per ton.

The estimate of 5103.26 per ton of cottonseed is subject to inherent
random error and should not be considered perfectly -eu:.*:.‘.t.lr“ate.é"IIIr Rather,
any forecast has some probability distribution associated with it. An
interval estimate of farm price would incorporate this probability distri-
bution. Thus, assuming that the error terms have a normal distributionl: 5
it may be concluded that there is a 95% probability that the farm price
for cottonseed in Georgia will not be below 583.52 per ton and not above

5123.00 per tun.gf

The actual farm cottonseed price during the 1l-month period is estimated
to have averaged $95.00 per ton [3]. This is below the predicted price of
$103.26, but within the interval estimate. Thus, based on this analysis,
the 1973-74 farm price for cottonseed appears consistant with past levels

of marketing margins.

Ef Since about 95% of all cottonseed products have been marketed by
June, the bias associated with using data based on 11 months rather than
all 12 months will be small,

&/ This is especially true in the current situation for cottonseed, be-
cause both wholesale product value and marketing costs have exhibited such
extreme increases.

1/ Examination of the unit normal deviate forms of the residual error
terms indicates that the hypothesis of a normal distribution is not rejected
at the 99% level of confidence. For an explanation of the unit normal de-

viate, see [1, p. 88].

8/ For an explanation of how this interval estimate is obtained, see [T
p. 61].
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Concluding Remarks

A simple regression model has been formulated which is useful for
predicting cottonseed price and/or assessing appropriateness of an exist-
ing price. The necessary data are available from secondary sources and
the analysis could be done on request. Estimation results should be reli-
able as long as there is no significant market structural change or altera-
tion of basic cost relationships in the marketing system (which might occur
from technological change, etc.). Predictive accuracy would be improved if
a more accurate index of wholesale marketing costs could be obtained.

It should be kept in mind that the annual data used will give informa-
tion only about annual average marketing margins. Early in the marketing
season it may take a few weeks for the market to ''settle' on the appropriate
farm price for cottonseed. |f a producer feels that an early season price
is not equitable, he might hold his cottonseed for awhile to allow the
market time to adjust.

Before this regression model is used to estimate farm cottonseed price
for the 1974-75 marketing season, actual 1973-74 price and cost data should
be included in the data pool and a new regression equation obtained using

this additional information.
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[4]
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University of Georgia
College of Agriculture Experiment Stations

From the cool ruggedness of the northern piedmont to the flat sandy
Coastal Plain te the semitropical southern region, Georgia is a study in
geographical and climatological contrasts. Since each area of Georgia presents
different problems to her farmers, regionalized agricultural research is necessary,
To meet this need, the statewide direction and outreach of the University of
Georgia College of Agriculture Experiment Stations was planned to place research
information of a regional nature only a short driving distance away from
any point in the state. The Experiment Stations and their locations are indicated
below:

B Ga. Mnun:ain Branch Station-Blairsville

NW Georgia
Branch Station-Calheun H

NORTHERN REGION
% College Station-Athens

Georgia Station-Griffin

B SE Georgia Branch
Station-Midville

SW Georgia Branch Station-Plains W

SOUTHERN REGION

+ Coastal Plain Station-Tifton

Cost: $460
Quantity: 2,500

U



