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Abstract 

The objective of this study was to develop a method to combine 
qualitative and quantitative components of the value of conon breeding 
lines and varieties for selection purposes. A model has been developed 
that can be used to compare the variability as well as expected net 
returns when considering both yield and fiber characteristics across any 
number of specified cotton varieties. The model is being further 
developed to be made available in a user· 'riendly software package for 
producers, breeders, and other interested parties in the industry. This 
presentation consists of an application of the model and software using 
a sample of commercial cotton varieties. 

Introdyction 

Cotton producers in the Southern High Plains of Texas have access to 
a relatively large number of seed varieties with wide agronomic adaptive 
abilities. This multitude of seed varieties was developed to conform to 
variable weather patterns, differing production systems and a range of 
soil types found in the region. These alternative varieties result in a 
large amount of variability in yields, and lint fiber properties that impact 
market value. Because of the large number of varieties available to 
producers, a method of comparing their revenue generating potential to 
aid producers in an uncertain environment is needed. This method 
should be capable of including both fiber Quality and yield potential as 
they vary among varieties or genotypes, as well as the year to year 
variability associated with a variety. 

A method that is capable of ranking cotton varieties for different 
management and environmental requirements, based on economic 
merits would not only benefit cotton producers, but would also enhance 
future research objectives of soed companies and aid extension 
specialists in providing reliable information to producers about potential 
varieties. Researchers and geneticists would be able to evaluate 
potential economic returns of a breeding line and become more efficient 
in selecting profitable varieties from a large pool of potential genotypes. 
The model would also enable researchers and geneticists to determine 
Quality attributes and combinations of these attributes that can increase 
returns to cotton producers of the region. 

Using the model developed in this study, seed companies would have 
an additional method in which to evaluate the potential of a variety. 
Extension specialists could use the model to expand their knowledge of 
varieties, provide assistance and advise producers and people in the 
industry on the variability associated with varieties. 

The objective of this study is to evaluate cotton breeding lines and 
varieties by combining Qualitative and quantitative components of the 
lint. A model was developed which introduces variability into the 
valuation of the varieties and breeding lines . The model can be used to 
compare variability as well as expected net returns when cons idering 
both yield and fiber characteristics. The model is in the process of 
being placed into a stand alone user-friendly software package to be 
made available to producers, breeders and others in the industry. The 
Dai ly Price Estimation System Ethridge et aJ. (1992) is used to 
incorporate cotton lint prices based on fiber properties. 

Methods and Procedures 

A producer 's profit function is employed as the basis of the model, and 
is defined as: 

11) 

where, rr; is the profit value received for variety i, GR, is gross revenue 
received for variety i, and C, represents specific costs associated with 
using variety i. 
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Gross revenue is composed of components specific for each variety 
such that: 

GRFP,Y, (2) 

where PI is the price per pound received for canon lint for variety i, and 
VI is the average pound per acre lint yield received for variety i. 

The Daily Price Estimation System (OPES) was used to derive an annual 
cotton market prices based on qualitative characteristics. The variables 
for price flexibility for variety i, are used to determined price, from the 
model developed by Brown (1993). The pricing model is: 

13) 

where TA is the first digit of the grade, C is the second digit of the 
grade code, ST is staple length, STR represents strength, M is 
micronaire, and the Pi represents the developed coefficients for the 
respective variables (Ethridge et al. 19921. 

Introduction of eQuation 3 into equation 2 results in the producer's 
gross revenue function to be further defined as: 

GRr YJ8 ('0-" TR1·1I,e-,.C' • ,.ST-II,srt.,.smo ll,"-II."'). (4) 

This gross revenue value is then substituted into the profit function . 

The user may choose between two cost scenarios: profit per acre and 
partial returns per acre. Either approach should provide the same 
results in terms of variety selection. The partial returns considers 
returns above selected variable costs such as seed, harvest, and ginning 
costs. Profit considers returns above all variable and fixed costs 
associated with cotton product ion. The user is asked to estimate the 
value of the costs used in the software. Once costs are defined, the 
average profit function can be completed. To consider variability in 
estimating the profitability of various varieties and their fiber properties, 
the program uses the estimated average profit in the development of a 
confidence interval for profit. 

Using the estimated value for average profit , mean and variance can be 
determined through Moment Expected Utility (Roumasset et a!. 1979). 
For the special case of a normal distribution expected utility is 
expressed in terms of only mean and variance (Freund 1956). This 
assumes the decision maker has a linear and constantly risk neutral 
utility function. The willingness of decision makers to speculate on the 
selection of a variety can be addressed by focussing attention at the 
extreme upper and lower ends of probability distributions . These 
probabilities are determined through the development of the confidence 
interval. 

An estimate of the confidence interval for the mean 

profit value,rr" of a variety is defined as: 

where t e is the critical t value se lected for the level of confidence for 
which the decision maker w ishes to estimate, 0' .. is the standard 

15) 

deviation of the average profit va lue, and n represents the number of 
observations. The confidence interval introduces variability into the 
model. The indiv idual's variability preferences are specified to the 
model. 
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The mean profit is estimated as: 

(H + 4M + L) tt, ,. 6 (6) 

where H is the highest value reported for profit, L the lowest. and M 
the most likely occurrence of profit. Because only two replications of 
the field trials were available in the 1991 data used in this illustration. 
the most likely value is the average of the two replications . In most 
uses of the system. multiple years of variety data will likely be used to 
estimate means and variation . Variance is estimated by the following: 

a' • [1!i.::....!:1". • 3.19 J 
(7) 

Once the values for mean and variance are obtained, they can be 
substituted into the confidence interval (equation 5) for each variety. 

User Inpyted Data 

Selected input data not specific to the user's situation, (Le., price 
equation coefficients. variety's yield and quality characteristics. etc.) 
will be available from secondary sources . For example, Texas High 
Plains variety characteristics are available in annual cotton variety tests 
(Texas Agricultural Experiment Station) . 

Table 1 presents the price equation coefficients for the 1991 /92 
production year for West Texas. The coefficients are entered into the 
model and prices for specified varieties are determined from the 
varieties' quality attributes. Coefficients may be for an individual year. 
or may be constructed to represent multiple years of the user's choice. 

The yield and quality characteristics for the varieties selected for this 
example are listed in table 2. These values were obtained from the 
Texas Agricultural Exper iment Station. 

Returns above variable costs were used to evaluate differences among 
varieties In this example. The costs, as well as other production costs 
that could be used to evaluate the costs above all variable and fixed 
costs are presented in table 3 . 

These costs are from the Texas Agricultural Extension Service (1 991) . 
A local producer (Everitt 1993) was consulted and aided in adapting the 
estimated costs. For this example, none of the costs were allowed to 
vary across varieties, which will not be the case when the system is 
complete . Further, only irrigated cotton varieties were evaluated and 
a yield of one bale of lint to the acre (2500 pounds of burr cotton) was 
assumed for all varieties. 

The estimated confidence interval introduces the variance associated 
with a variety and a chosen level of uncertainty. To identify the level 
of variabil ity a user is willing to accept, users select the "probability of 
occurrence" from Table 4 . Each "probability occurrence" shows the 
percentage of time the revenue is expected to fall w ithin a 
corresponding range around the average revenue. For example, an 80% 
probability of occurrence means that the revenue is expected to be 
within a 20% range around the average revenue -- I.e., ± 10% of the 
average. The greater the percentage of probability the more narrow the 
predic ted range of occurrence 
(the less variability the user is willing to accept). Table 4 also shows 
the critical t values associated with the probabilities of occurrence. 

Results and DiscYssion 

Prices for equation 1 were simulated for each replication identified in 
Table 2 using the price equation (Table 5). Gross revenue (GR) was 
estimated using the yields reported in table 2 . Profit was determined 
as the difference between gross revenue and costs. These values are 
reported for replications and average values for each variety. 
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Three ranges of profit variability were evaluated and are reported in 
table 6. The variability considered varied from a very wide range of 
variability (.1%) to a narrow range of (80%) for each variety. The 
higher the percentage or level of probability chosen, the wider the 
range. 

The top ranked variety, Paymaster 147, had an average profit of 
$125 .76. 99.9% of the time a producer can expect a return in the 
range of $84.91 to $ 1 66.40 lacre, or a variability of $81.49. 90 % of 
the time profit can be expected to fall in the $105.29 - $146.02 lac re 
range. with a variability of $40.73. 20% of the time profit will be 
expected to be between $122 .52 and $128.79 /acre. Similar 
interpretation can be used to explain each of the 14 varieties. Each 
variety exhibits different levels of variability based on individual profit 
outcomes. 

Summary and Conclusions 

As cotton producers face a competitive market they find themselves in 
the position of being price-takers. Aggregate demand and supply 
determine the average price of cotton. Cotton producers can affect 
quantity and quality of cotton, but not market price received for cotton 
produced. A rational producer tries to choose the quantity-quality 
combination which maximizes profit. However, the producer has: al 
limited control over quantity and quality produced; and b) limited prior 
knowledge of quality premiums and discounts that will apply to pricing 
their product. 

Based on the results seen in the ranking of the varieties in Table 7, 
producers face a wide range of variability between varieties. Profit 
ranges from $125.76 per acre to $ - 187.10 per acre. Using this model, 
a producer has the ability to estimate the expected profit per acre for 
any variety . This will enable producers to predict more accurately the 
expected returns for a variety . given the quality characteristics of the 
variety. 

Producers may choose the cotton variety that exhibits the qualities they 
wish to produce. This model assists producers in determining potential 
returns for their efforts and allows them to estimate levels of variability 
they may be willing to accept in uncertain conditions. 

Table 7 presents the order of rank for the varieties considered with the 
corresponding average profit . Producers should keep in mind that in 
this illustration only variable costs are assumed and that uncontrollable 
agronomic events may reveal conflicting results. 
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Table 1. Price flexibility coefficients 

fgr cgtton marketing year 1991 / 92 

Variable Svmbol Coefficient' 

Trash TR - 0.00799 

Color 
color~ 

Staple 
Staple.1 

strength 

c 
c' 
ST 
ST, 
STR 

Micronaire M 
M icronaire~ W 

- 0.04]66 

- 0 . 0IJI6 
0 . 1]]962 

- 0.00188 

0 . 005286 
0 . 74]577 

-0.09]22 

Coefficients are generated by the Daily Price 
Estimation system (Ethridge et al. 1992) . 

Table 2. cgtton Variety Yield and Quality Data ~ 

Lubbock Rep Y Id M Lth STR TR C ST 
rrrigated 1991 
Paymaster 147 
Paymaster 147 
Average 

All - Tex Excess 
All - Tex Excess 
Average 

Paymaster 145 
Paymaster 145 
Average 

Unif 
1 741 
2 791 

766 

3.1 79 22 
].3 80 24 
3.2 80 23 

1 797 3.2 80 
2 687 ].1 80 

742 3.2 aD 

1 750 3.2 a o 
2 646 3.1 ao 

698 3 . 2 80 

24 
25 
25 

24 
25 
25 

3 
2 
3 

3 
3 
3 

3 
3 
3 

1 31 
1 31 
1 31 

1 31 
1 31 
1 31 

1 31 
1 31 
1 31 

----------------------------------------------------,. 
All - Tex Atlas 
All - Tex Atlas 
Average 

Paymaster H526 
Paymaster HS26 
Average 

1 674 
2 648 

661 

3.6 80 
3.9 82 
3.8 81 

1 708 3.6 ao 
2 525 4.2 83 

617 ),9 82 

27 
26 
27 

27 
27 
27 

4 
3 
4 

4 
4 
4 

2 33 
1 32 
2 33 

2 32 
1 33 
2 )) 

Table 3. Cotton Produc~ion 
the Example for 1991 
Expense Item 

Expenses used in the 

Seed 
Ha r vest (SI . 50/~ ) 
Ginning ( Sl . 45 / cwt ) 
Irrigation (fixed) 
Labor (Hoeing) 
Machinery ( including fuel & 
lube, repairs, and labor) 
Pest Control (aphids & worms ) 
Fertilizer (Nitrogen, 
Phosphate, and application ) 
Total Cost used for example; 

Table 4 Levels of Variabil i ty 
Probabi 1 i ty of occurrencel 

80\ 
60\ 
40\ 
30\ 
20\ 
10\ 

5% 
H 
3t 
2% 

1. 5\ 
1% 

.5% 

. U 

Cgst per acre 
$ 10 . 00 

J7.50 
36.25 
25.00 
10.00 

100 . 00 
15 .00 

25 00 
$258 75 

Criticol t 

t - .253 
t - .542 
t - .842 
t - 1.036 
t - 1.282 
t - 1.645 
t - 1.960 
t - 2.054 
t - 2.170 
t - 2.326 
t - 2.432 
t • 2.576 
t • 2.807 
t - L 291 

The percentages represent the probabil ity of 
occurrence withi n the normal distribution at prot it 
for the given variety using the specified critical t 
level in the confidence interval (e.g. equation 5) . 

Table 5 . Lubbock Irrigated 1991 
Cotton Varieties 

Rep Price 
( SOb 

GR 
)f S/Ac) 

Protit 
(S/Ac) 

t Titles are defined as: Rep is replication of varie~y r~porte~ by 
the Annual Progress Report (1991), Vld is yield, Hic ~s m7crona7r~, 
Lth Unit is length uniformity, STR is strength, TR IS fIrst dIgIt 
of grade code, C is second digit grade code, and STA is staple 
lengt h. 

Paymaster 
Paymaster 
Average 

147 
147 

1 0.48 
2 0 . 52 

0 . 50 

356.35 
412.04 
]a4.51 

97.60 
153. 29 
125.76 

------------------------------------------
All-Tex Excess 
All - Tex Excess 

1 0.49 
2 0.49 

0 .49 

391.36 
3J5.66 
364.50 

132.61 
76.91 

105.75 Ta b l e 2, 
Lubbock 
Irrigated 
GSC 25 
GSC 25 
Average 

Variety Data ( continued) 

1991 
Rep Vld M Lth 

1 
2 

556 3 . 1 
564 3.1 
560 3 . 1 

Unif 
81 
81 
81 

STR 

25 
23 
24 

TR 

1 
2 
2 

c 

1 
1 
1 

ST 

32 
31 
32 

----------------------------------------------------
Deltapine 5R-3a3 
Deltapine SR-383 
Average 

1 571 3.3 81 
2 446 3 . 7 82 

509 3.5 82 

26 
27 
27 

2 
2 
2 

1 32 
1 32 
1 32 

----------------------------------------------------
Tamcot CD3H 
Tamcot CD.3H 
Average 

1 601 2.8 79 
2 526 2.8 79 

564 2.8 79 

24 
22 
23 

4 
3 
4 

1 31 
1 31 
1 31 

----------------------------------------------------
G&P 1005 
G&P 1005 
Average 

1 544 2.6 80 
2 552 2.6 79 

548 2.6 80 

21 
23 
22 

5 
4 
5 

1 32 
1 33 
1 J 2 

----------------------------------------
Tamcot CA8-CS 
Tamcot CAS-C5 
Average 

1 396 2 . 7 79 
2 494 2.6 78 

445 2 . 7 79 

22 
22 
22 

2 
2 
2 

1 32 
1 33 
1 32 

----------------------------------------------------
Deltapine 50 1 480 2.6 79 24 2 
Oeltapine 50 2 410 2.5 80 24 ] 
Average 445 2.6 80 24 J 

1 32 
1 33 
1 32 

-------------------------------------------Cencot 
Cencot 
Average 

1 297 2.] 79 
2 171 2.7 79 

2]4 2.5 79 

22 
22 
22 

J 
3 
3 

1 31 
1 31 
1 31 

-----------------------------------------------
Lankart LX - 5 71 
Lankart LX- 571 
Average 

1 177 2.5 80 
2 169 2.3 79 

173 2.4 eo 
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23 
22 
23 

4 
2 
J 

1 32 
1 31 

12 

415 

Average 
------------------------------------------
Paymaster 145 
Paymaster 145 
Average 

1 
2 

-------------------
All - Tex Atlas 
All - Tex Atlas 
Average 

1 
2 

-------------------
Paymaster H526 
Paymaster H526 
Average 

1 
2 

0.49 
0.49 
0 . 49 

368.28 
315.63 
342,88 

109 . 53 
56.88 
84.13 

-----------------------
0. 46 
0.5 4 
0 .50 

312.77 
347.04 
332 . 59 

54. 02 
aa.29 
73.84 

-----------------------
0 . 46 
0 .51 
0 . 49 

J25.94 
269.09 
303.22 

67 . 19 
10 . .3 4 
44.47 

------------------------------------------
GSC 25 
GSC 25 
Average 

1 
2 

----------------
Deltapine SR-)8J 1 
De!tapine SR-)8) 2 
Averace 

0.5J 
0.50 
0 .5 2 

292.35 
283. 78 
288.67 

3].60 
25.03 
29.92 

-----------------------
0 .5 3 
0.56 
0,55 

304.74 
248 . 16 
278 ,14 

45.99 
- 10 . 59 

12 12 
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Table 5 (continued) 
Rep 

Tamcot CD3H 1 
Tamcot CD3H 2 
Average 

Price 
0.43 
0.45 
0.44 

GR 
257.76 
237.41 
249.13 

Profit 
-0.99 
21.34 
-9.62 

------------------------------------------
G&P 1005 
G&P 1005 
Average 

1 
2 

0.38 
0.42 
0.40 

206.97 
231.73 
219.61 

-51.78 
-27.02 
-39.14 

------------------------------------------
Tamcot CAB-CS 
Tamcot CAB-CS 
Average 

1 
2 

0.47 
0.46 
0.46 

184.49 
126.27 
205.65 

-74.26 
-32.48 
-53.10 

------------------------------------------
Deltapine 50 
Deltapine 50 
Average 

1 
2 

0.46 
0.43 
0.45 

219.43 
178.14 
198.92 

-39.32 
-80.61 
-59.83 

------------------------------------------
AII-Tex Quickie 1 
AII-Tex Quickie 2 
Average 

0.46 
0.45 
0.46 

207.71 
174.58 
191.19 

-51. 04 
-84.17 
-67.56 

Cencot 
Cencot 
Average 

I 
2 

0.39 
0.44 
0.42 

117.23 -I'll. 52 
75.82 -182.93 
98.52 -160.23 

Lankart LX-571 
Lankart LX-571 
Average 

1 
2 

0.41 
0.41 
0.41 

71.82 -186.93 
69.80 -188.95 
71.65 -187.10 

Table 6. Probability Ranges 
Variety Range of Probability 

in $/acre 
(3 levels) 

paymaster 147 99.9% 84.91 to 
90% 105.29 to 
20% 122.52 to 

All-Tex Excess 99.9% 64.66 to 
90% 85.05 to 
20% 102.28 to 

Paymaster 145 

All-Tex Atlas 

99.9% 45.30 to 
90% 64.56 to 
20% 80.86 to 

99.9% 
90% 
20% 

47.87 to 
60.41 to 
71.02 to 

Paymaster HS26 99.9% 0.98 to 
90% 21. 78 to 
20% 39.37 to 

GSC 25 99.9% 23.45 to 
90% 26.58 to 
20% 29.24 to 

Deltapine SR383 99.9% -22.57 to 
90% - 1.87 to 
20% 15.64 to 
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166.40 
146.02 
128.79 

146.17 
125.79 
108.55 

122.35 
103.08 

86.78 

98.02 
85.48 
74.87 

84.16 
62.36 
45.77 

35.99 
32.85 
30.20 

60.22 
39.52 
22.01 

416 

Table 6 (continued) 
Range of Probabil:ty . ) 

Tamcot C03H 99.9\ - 5.0~ to ~.75 

G&P 100S 

Tamcot CAB-C5 

Deltapine SO 

90\ - ~.57 to 2.6~ 

20\ - ~.2B to 9.99 

99.9\ -57.H to 
90\ -48.28 to 
20\ -~O.62 ':.0 

99.9\ - 83.76 to - 2:.62 
90\ - 60.4 - to - 3-.9: 
20\ - 5S.S4 ':.0 - 50.34 

99.9\ - 90.09 ':.0 - 29.66 
90\ - -4.98 ':.0 - 4~ . 77 

20\ - 62.20 to - 5-.55 

AII-Tex Quickie 99.9\ - 9t.3" to - ~).3) 
90\ - -9.69 ':.0 - 55 . ~~ 

20\ - 69.43 to - 65.-1 

Cencot 99.9\ -191.19 to -1)0.S9 
90\ -:76.04 to -:45. 7 5 
20\ -:6).22 to -158.56 

Lankart LX-571 99.9\ -188.86 to -185.90 
90\ -188.12 to -186.64 
20' -187.50 to -19 7 .27 

Table 7. Ranked Variet.ies 

levels~ 

variety Ayerage orofit 
Paymaster 147 
All-Tex Excess 
Paymaster 145 
AII-Tex Atlas 
Paymaster HS26 
GSC 25 
Deltapine 58-383 
Tamcot C03H 
G&P 1005 
Tamcot CAB-C5 
Delt.apine 50 
All-Tex Quickie 
Cencot 
Lankart LX-57 

S 125.76 
105.75 
84.13 
7).84 
44.47 
29 . 92 
19.39 
9.62 

- )9.14 
- 53.10 
- 59.83 
- 67.S6 
- 160.23 
-18 7 ,:'0 
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