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Chapter One 

Introduction 

S�uth Dakota beef producers-market approximately 

1. 8 to 2. 0  million head of cattle and calves annually 

with a value in excess of 1.5 billion dollars 0. 

Cattle are an important component of the South Dakota 

agricultural economy. South Dakota cattle.also are 

important to the nation as the state ranks ninth in total 

production of cattle and calves. 

The revenue from marketing cattle and calves 

comprises 45-50 percent of the total agricultural sales 

and 75-80 percent of total livestock income for the state. 

Income from the cattle business has a definite impact on 

the total economy of the state. For example, a fifty cent 

increase in cattle price per hundredweight would net 

producers about nine million dollars per year. This in­

crease in income would benefit not only the producer but 

the entire state economy as it is multiplied through all 

sectors. 

Problem Identification 

The volatility of cattle market prices makes it 

very difficult for cattlemen to consistently maximize 

their returnso A general lack of knowledge of alternate 

marketing channels and their impact on profit makes 

1 
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marketing uncertain. 

Although a great deal of information is available, 

little framework has been established to provide beef pro­

ducers with the necessary information to aid in reducing 

their price risk and uncertainty. No comparison of market­

ing channels has been made to determine if a certain channel 

is better or worse than the others. If cattlemen have 

available the necessary information to make more effective 

marketing decisions, it is quite likely they will improve 

their profitso 

The information developed in this study can serve 

as a basis for development of an alternate marketing 

strategy system for the beef business. The study can aid 

marketing efforts of both fat cattle feeders and producers 

of feeder calves. With the use of this information the 

producer can better evaluate his future marketing alterna­

tives and make more effective decisions regarding his 

enterprise scope. 

If beef producers had better information on market­

ing alternatives and a way to analyze the alternatives, 

their marketing efficiency could be improved. Current 

extension meetings held throughout the state present infor­

mation on what has happened in the recent past for the beef 

industry and some short range forecasts on numbers of cattle 

and prices. 

effective if 

However, the extension service could be more 

hey were able to present a for al fra ework 



for analyzing marketing alternatives in the beef business. 

The beef producers could benefit greatly from this type 

of service. 

Objectives 

3 

The general objective of the research presented in 

this thesis was to determine if differences in prices exist 

among several marketing alternatives available to beef pro­

ducers. Beef producers are divided into two categories; 

feeders of beef for slaughter, and producers of feeder calves. 

The marketing alternatives analyzed are terminal market, 

direct buyers, auction sale barns and futures market. 

Specific objectives were: 

1. To collect and analyze price data for 

slaughter cattle from the Sioux Falls 

terminal market, direct buyers, and 

futures contracts for a ten year period, 

1 973-198 2, and determine if price 

differences existed between the three 

alternatives. 

2. To collect and analyze price data for 

feeder cattle from the terminal market, 

futures contracts, and local auction barns 

for a five year period, 1978-1982, and 

determine if price differences existed 

between the three marketing al�ernatives. 



Scope and Outline of the Study 

The first part of this chapter introduced the 

problem area for the study. Certain deficiencies in beef 

marketing were mentioned and outlined as the basis for 

this study. 

The second chapter deals with a review of litera­

ture. A theoretical literature review is utilized to 

establish a theoretical background for the real problems 

being faced by beef producers. An applied research review 

is then conducted to indicate work done in various parts 

of the United States on similar problems. 

Chapter three consists of the procedures used in 

conducting the research. It  outlines the methods for 

collection of data, methodology used and how the data 

was analyzedo 

In  the fourth chapter the results of the research 

analysis are delineated. 

The conclusions and a summary of the study and 

its limitations are included in Chapter five. 

4 



Chapter Two 

Literature Review 

Introduction 

Risk and uncertainty are important factors of many 

agricultural operations, including beef farms. Decisions 

on procurement, production and marketing are made on the 

basis of imperfect knowledge about future conditions. 

The stochastic nature of such conditions may result in a 

loss for the farmer despite care taken in making decisions. 

A primary source of risk in the cattle business 

is imperfect knowledge about future prices. An experienced 

cattleman can estimate fairly accurately the cost of feed-

. ing or raising cattle to a certain weight and grade, and 

can affect the performance in most instances. But, future 

prices are dependent on many interrelated variables 

beyond his control. The beef producer must, however, 

develop some knowledge of future pricing in order to 

reduce the risk and uncertainty in his business. Infor­

mation about future pricing probably is most crucial for 

the purchasing decision but also needs to be evaluated 

during the growing or feeding period to determine selling 

timeo 

It is necessary for the modern beef producer to 

not only do a proper job of managing the growing and 

5 



finishing of cattle, but also be adept at marketing his 

product. The marketing procedure should begin even before 

production starts. The producer should have the ability to 

examine the feasibility of starting a production process, 

and then analyzing the marketing alternatives for the beef 

all the way to market timea 

Review of Theoretical Literature 

Risk management is important for a successful beef 

operation. One possible way to manage risk is through 

choice of firm size and leverage configuration. As firm 

size increases, the need for nonequity funds becomes larger 

in order to finance land and machinery purchases as well as 

operating expenses. The nonequity funds consist of credit 

obtained to expand the operation. Greater use of credit 

results in larger fixed repayment commitments, and a drop 

in income creates the possibility that obligations might 

not be met. In that case, the assets of the farm may 

become seriously or totally impairedo 

According to Samuelson (1967), diversification of 

activities is a well known means of coping with risk. 

This strategy allows a below average outcome in one enter­

prise to be partly or completely offset by an above average 

outcome in another. Flexibility in production is a widely 

accepted means of diversification. 

6 



Marketing strategies also can be used to cope with 

risk. Just as diversification can be used to smooth out 

price fluctuations, a farmer can "averageu prices by 

selling at several different times during the year. 

Leuthold (1975) indicated this potential to reduce risk 

through various marketing strategies. 

According to Radner (1 970), Arrow and Debreu have 

developed a theory in elaboration of the Walrus-Pareto 

theory of value that is applicable to the case of 

uncertainty. This Arrow-Debreu theory can be extended to 

account for differences in information available to 

different economic agents and for the production of 

information. The basic idea is that commodities are to be 

distinguished not only by their physical characteristics 

and by the location and dates of their availability and/or 

use, but also by the environmental event (discussed below) 

in which they are made available and/or used. This theory 

applies to the beef producer who is producing a product 

that can be graded differently and has varying marketing 

times and locations. 

The "physical world" is decomposed into three sets 

of variables: 1) decision variables, which are controlled 

(chosen) by economic agents; 2) environmental variables, 

which are not controlled by any economic agent; and J) all 

other variables, which are completely deter ined by 

decision and environmental vartatles. A state of the 

7 



environment is a complete specification of the environ­

mental variables from the beginning to the end of the 

economic system in question. An event is a set of states. 

The Arrow-Debreu theory says that although we cannot know 

the future with certainty, at any given date there will 

be a family of e·lementary observable events, which can be 

represented by a partition of the set of all possible 

states into a family of mutually exclusive subsets. 

The theory goes on to explain that there are two 

groups of ·economic agents in the economy: producers and 

consumers. Each producer is characterized by a set of 

production plans that are feasible for him, his production 

possibility set. Each consumer is characterized by a set 

of consumption plans that are feasible for him, his 

consumption possibility set. An equilibrium of the economy 

is a set of prices, a set of production plans, and a set 

of consumption plans, to maximize present values and pre­

ferences within budget constraints. Arrow and Debreu go 

8 

on to say that attitudes and beliefs toward risk play no 

role in the assumed behavior of producers. However, beliefs 

and attitudes do play a role in the assumed behavior of 

consumers. In an Arrow-Debreu economy, at any one date 

each agent will have incomplete information about the 

state of the environment, but all the agents w:11 have 

the same information. 

he beef producer has the opportunity to analyze 



and change production poss ibilities even before pro­

duction begins. While it is poss ible for the beef producer 

to alter his production, a lack of information for framing 

accurate decis ions makes risk and uncertainty a reality 

in the production of beef. 

This last assumption of the Arrow-Debreu economy, 

according to Radner (1970), is not really valid if we 

take into account the real effects of uncertainty in 

the economy. The economic agents must possess capabilities 

of imagination and calculation that are not realistic. 

Another area of criticism by Radner is that producers do 

not have a clear cut way of comparing net revenues at 

different dates and states. Also the Arrow-Debreu model 

does not take into account the use of hedging, storing 

goods, or forecasting future prices as it depends primarily 

on present value. 

Demsetz (1982), in his article on Information and 

Efficiency: Another Viewpoint, states that lack of 

adequate information leads to uncertainty in marketing. 

If we knew how much and what types of information vould be 

des irable we would have a more efficient marketing system. 

e do not know these things, but there are ways to weight 

factors and be able to reasonably es imate infor ation 

needed. A framework for decision making for the beef 

producer, for example, could consider all factors and 

develop a odel for esti ating price at a future time. 

9 



10 

Another theory dealing with lack of information 

and its effect on uncertainty has been dealt with by 

Stigler (1982) in a discussion of information in the labor 

market. Stigler identifies the problem as one of how to 

acquire information and keep the in.formation current. Lack 

of homogeneity is present in many markets and-complete 

knowledge is seldom possessed. Fluctuations in supply and 

demand add another source of uncertainty, and information 

becomes obsolete. Stigler states that the information 

a man possesses is capital, it was produced at a cost, 

it yields benefits, and can be evaluated by the usual 

method.of evaluating an asset, by discounting its future 

revenue. From a social viewpoint, the return from 

investment in.infor.mation consists of a more efficient 

allocation of products. 

Another way of reducing risk and uncertainty is the 

use of futures marketsa Much theory has been hypothesized 

in this area and some of the arguments put forward on 

their use will be discussed. A number of prominent 

economists have different ideas on the use of futures 

markets, their value and stability. 

Keynes in 1930 proposed his theory of normal 

backwardization and emphasized the financial risk posed 

by the neccessity for carrying inventories of agricultural 

products o He suggested that futures markets exist to 

facilitate hedgingo In his view, futures prices are 



1 1  

unreliable estimates of the spot or cash price on the date 

the futures contract expires. He believed it "normal" for 

the futures price to be a downward biased estimate of the 

actual future price. This theory, in effect, argues that 

the speculators sell 1'insurance" to hedgers and that the 

market is inefficient because the futures price is not an 

unbiased estimate of the actual future price. Keynes (1930) 

argues that the hedgers use the futures market to avoid 

risks and they pay a premium to speculators for the 

insurance.· 

Hicks, in his book, Value and Capital, in 1939, 

stated that a way does exist, within the orbit of private 

enterprise, whereby expectations and plans can be 

coordinated. This way is the device of forward trading. 

Ordinary businessmen can enter into forward futures 

trading to "hedge" or lower their risks. Hicks gives 

credit to Keynes for his theory of normal backwardization 

and agrees that the hedger has to pay a "premium,, 

(similar to an insurance premium) to utilize the futures 

market. The traders' prime objective is to reduce the 

risk in selling a producto 

Recent work done by Carter, Rausser, and Schmitz 

(1983) has verified that the Keynsian theory of normal 

backwardization has merit. They used a generalized 

Keynsian notion provided by a CAP (capital asset 

pricing model) to reveal that significant and pos itive 



risk does exist for producers of wheat, corn, soybeans, 

cotton and live cattle. The C APIVI can be summarized as: 

E(H.) - R = B. E(Re) - R J J 

where E is the expectation operation, R. is the return on 
J 

asset j, Re is the return on the market portfolio, R is 

the return on a riskless asset and B. is the systematic 
J 

risk of asset j. 

Other work done by Nicolus Kaldor (1 939) initially 

hypothesizes that the "forward price 11 may be above the 

expected price. His argument starts with the following 

equation: 

C P  + i + c' - q + r = E P, 

where C P  = current price, i = interest rate, c' = carrying 

cost, q = marginal yield of stocks, r = marginal risk 

premium, and E P  = expected price. ormally stocks will be 

help up to the point where the degree at backwardization 

covers the cost of holding the stocks minus the con­

venience yield: 

C P (l + i) + c' = F P, C P  + i + c' - q = F P  

where F P  = future priceg 

1 2  

The risk of changes in the value of the stocks can 

be transferred by selling forward and the stockholders, since 



they want to reduce risk, will sell at a price lower than 

the expected price: 

FP + r = EP 

Mr. Kaldor argues that in special cases this is not so. 

In certain cases the hedgers will be forward buyers. The 

speculators will be forward sellers, and to cover their 

risks will hold stock. On these stocks they will not 

gain the convenience yield since they have already sold 

them and thus: 

·cp + i + C I = FP , and then : 

FP + r - q = EP 

This says that the forward price can exceed the 

expected price by the amount by which the marginal yield 

exceeds the marginal risk premium. Kaldor in essence is 

saying that sometimes but, not always, the yield is 

lost by hedging. 

13 

Kaldor la.ter modified his theory to say that 

hedgers are likely to be both buyers and sellers of futures 

and their• opposite risks cancel each other out. Then the 

future prices in transactions between hedgers and hedgers 

can vary anywhere between EP - r and EP + r. Speculators 

are required to take up only that part of the risks which 

do not cancel out. In other words, if the hedgers are 

predominately sellers of futures, speculators will buy the 

excess of the amount hedged by the sellers over the amount 

hedged by the buyers, and vice versa. In the first case, 

·; u � 8 ,. 7 
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the futures price will be lower than the expected price by 

the amount of the marginal risk premium. In the second 

case, the future price will exceed the expected price by 

the same amount. 

Another theoretical study of the equilibrium 

relationship between futures prices of farm products and 

spot prices was done by Anderson and Danthine in 198 J. 

They say that in view of the fact that most futures markets 

involve storable goods and that storage companies do trade 

futures, then their results lend support for backwardization. 

Anderson and- Danthine purport that it is not possible, 

however, to demonstrate conclusively from a theoretical 

point of view the predominance of the normal backwardization. 

The general conclusion is that the direction of bias in 

future markets depends on the characteristics of the 

hedgers involvedo 

The economic theory dealing with marketing indicates 

that many variables face the beef producer in being able 

to effectively market their slaughter or feeder beef. -The 

theory implies that it is necessary for a beef producer 

to examine all alternatives from pre-production all the 

way through actual marketing time. 

Review of Research Literature 

It appears quite universal that beef producers have 



problems with marketing their product and need better 

information on marketing as indicated by Johnson in 1 974. 

Market instability characterizes the U. S. beef cattle 

industry and is a function of fluctuating beef supplies. 

A 1981 study at Colorado State University indicated that, 

since demand for beef is inelastic, a small change in 

quan:ti ty supp·lied can have a proportionately larger impact 

1 5  

on price. According to We_llman of Nebraska (1 971 ), producers 

must learn_ to cope with beef priq� fluctuations and develop_ 

a better.information system in order to be successful. 

A project completed in 1982 by Sarhan and Nelson 

reports that the complexity of the changes in the livestock 

industry causes producers, marketing firms and government 

agencies often to find it difficult to understand and keep 

abreast of the status of the livestock meat economy. There 

are many factors at work simultaneously that can affect the 

prices of livestock and it is important that producers be 

aware of this. Without proper information a farmer is not 

able to ope�ate in the competitive market that is most 

advantageous for him. 

It is quite possible that a single marketing 

alternative will not always be the best. The profitability 

of a beef operation will most certainly require utilization 

of several marketing options. Studies published by 

Bullock and Logan in 1972, Colorado State University in 

1 981 and the University of Illinois in 1980 all indicate 



the same need for utilizing alternate marketing systems 

at different times. 

Many ways to market beef and receive information 

16 

are available to producers. One of the larger problems they 

face is that of knowing the alternatives and sources. 

Research in Illinois by Sarhan and Nelson (1982) and in 

Nebraska by Wellman and Jorgensen (1972) indicate marketing 

alternatives that are available to farmers. For example, 

marketing channels include terminal markets, direct buyers, 

auction markets, futures contracts, buying stations, local 

markets, country dealers, pools, cooperatives and other 

farmers. Sources of information also are many and varied. 

Some of them include radio, television, newspapers, magazines, 

word of mouth, county agents, N .F . 0., 1'cattle fax", tele­

phone informc1;tion services and various published "sheets". 

Results of a study completed by Clauson in 1982 

indicate that the most used market information source by 

South Dakota.farmers is radio. Television and newspapers 

follow in order of use for information. The study indicated 

that most farmers use two or less sources of information for 

marketing or purchasing cattleo 

Several studies have been completed in recent years 

dealing with making marketing decisions. ork done by 

Bullock and Logan in 1972 utilized formulation of models 

and development of linear programming to make decisions 
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with the use of certain criteria such as a price forecasting 

model. Price forecasting beef prices in Illinois (1980) 

was developed using a master model for midwest agriculture 

and included many variables to reduce chance for error. 

Other research was done to assist farmers in making 

marketing decisions by Janssen and Hassler in 1981 and 

dealt with a dynamic operational decision model for a 

farrow to finish swine operation. This is a rather complex 

system that requires constant updating, monitoring and use 

of a computer and probably is best suited to large producers 

or the industry in an area. 

Research done in South Dakota in regard to beef 

marketing has been somewhat limited. Clauson (1982) 

did a study ?n the market structure and conduct of the 

beef industry which studied information sources used by 

farmers and marketing alternatives useda It also provided 

information on the structure of the beef industryo Little 

information was provided by this work on actual producer 

marketing practices and analysis of marketso 

Research done by Francke (1974) analyzed feeder 

cattle marketing by South Dakota beef cattle producers. 

This study reported only when feeder cattle are marketed 

and did not get involved with the analysis of marketing 

or choosing of a arketing channel. 

The literature most certainly indicates that live­

stock producers have difficulty with marketing their 



product. It appears that lack of in£ormation is a major 

deficiency in most producers' marketing plans. 

18 



Chapter Three 

Procedures 

Introduction 

19 

The objective in collecting and analyzing data for 

slaughter and feeder beef was to determine if any price diff­

erences were present in the three marketing alternatives 

selected. The marketing alternatives selected for slaughter 

cattle were: terminal market, direct buyers, and forward con-

tracting. For feeder cattle the following alternatives were 

selected: terminal market, local auction barns and forward 

contracting. 

F ive options on the forward contracting alternative 

were used. This allows the researcher to interpret if 

differences in price exist in the timing of selling cattle 

on the futures market. 

Only one terminal market exists in South Dakota and 

is located in Sioux Falls. The Sioux Falls Stockyards was 

the largest terminal market for livestock in the United States 

in 198 2 and 1983. More total livestock moved through the 

Sioux Falls Stockyards than any other terminal in the 

United States. 

Direct buyer prices are quite difficult to obtain 

from individual companies as they are reluctant to provide 

such information. It was poss ible to obtain co posite direct 



buyer prices from the UoS.D.A.  Consumer and Marketing 

Service Livestock Division located in Des Moines, Iowa 0 

Slaughter Cattle 

20 

Price data for slaughter cattle Nere collected from 

three sources: the terminal market at Sioux Falls, direct 

buyers for South Dakota, and futures prices from the 

Chicago Mercantile Exchange. �rice data were collected 

by month for ten years, 1973 through 1 98 2. Daily prices 

were averaged to determine the monthly prices. 

Slaughter cattle prices were taken on choice steers 

weighing 1 , 050 pounds to 1 , 200 pounds. The same weight 

range and grade was used for all three marketing channels. 

It  is assumed that the normal feeding period for 

choice steers weighing 500-650 pounds is approximately 

270 days. The average daily gain is assumed to be 2. 3  -

2. 5 pounds per day. After a normal feeding period, the 

choice steers should be marketed at about 1 , 050 - 1 , 200 

pounds. 

Terminal Market 

Ter inal market prices were collected at the U. S.D. A. 

Livestock Reporting Service Office in t e Sioux Falls Stock­

yards. Data were extracted from �he daily records kept at 

that office. 



Direct Buyers 

Direct buyer prices were furnished by the U,S o DoAo 

Consumer and Marketing Service Livestock Division in 

Des Moines, Iowa. Monthly prices were provided for the 

years of 1973 to 198 2. The prices are applicable to 

the South Dakota direct buyers who purchase slaughter 

beef in the state. 

Futures Contracts 

The futures contract prices were taken from the 

yearbooks of the Chicago Mercantile Exchange. For 

the purpose of this study, five different futures prices 

were selected for each month that slaughter cattle were 

sold. For example, if June, 1 973 was the selling date 

for cattle, five different futures prices were analyzed. 

Table J. 1 summarizes how the five ·futures prices were 

selected for each marketing time. This table illustrates 

the dates of evaluation and the five futures contracts 

which may be used for a particular selling month. There 

are six columns in the table. The first column denotes 

the month that cattle will be ready for market, and 

columns two to six list the five future contracts to be 

examined for t 1 �e proposed selling month. 

21 



Table J.l: Dates of Evaluation of Five Future Contract 
Prices Used for a Typical Selling Month for 
Feeder Cattle and Slaughter Cattle 

1 2 J 4 5 6 
1st Future 2nd Future Jrd Future 4th Future 

Month Cattle are Contract, JOO Contract Contract Contract 5th Future 
Ready for Market Days Before 240 days to 150 days to 60 days to Contract 

Deliverr Deliver"i._ Delivery:_ Market Market Market Month 

January 1973 March 1972 May 1972 Aug. 1972 Nov. 1972 Jan. 1973 

February 1973 April 1972 June 1972 Sept, 1972 Dec. 1972 Feb, 1973 

March 1973 May 1972 July 1972 Octo 1972 Jan. 1973 March 1973 

April 1973 June 1972 Augo 1972 Novo 1972 Feb, 1973 April 1973 

May 1973 July 1972 Sept. 1972 Deco 1972 March 1973 May 1973 

June 1973 Aug, 1972 ·Oct. 1972 Jan. 1973 April 1973 June 1973 

July 1973 Septo 1972 Novo 1972 Feb, 1973 May 1973 July 1973 

August 1973 Oct, 1972 Deco 1972 March 1973 June 1973 Aug. 1973 

September 1973 Novo 1972 Jan. 1973 April 1973 July 1973 Sept. 1973 

October 1973 Deco 1972 Feb. 1973 May 1973 Augo 1973 Oct. 1973 

November 1973 Jan, 1973 March 1973 June 1973 Septo 1973 Nov. 1973 

December 1973 Feb. 1973 April 1973 July 1973 Oct11 1973 Deco 1973 
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The first futures contract price selected was 

JOO days before selling. This would allow the cattle feeder 

a chance to examine the futures prices JO days before 

putting cattle in the feedlot, see Column 2 of Table J. 1. 

A second futures contract price was selected at a 

point 240 days before expected selling time (Column 3, 

Table J. 1). At this time the cattle should have been in 

the feedlot approximately JO days. The cattle feeder has 

had an opportunity to see how the calves are performing and 

can start analyzing when to market the cattle and may want 

to analyze the future price. 

The third future price used is 150 days before 

marketing of the live beef (Column 4, Table J. 1). By this 

time, many producers may desire to estimate the marketing 

date and could be apprehensive about the selling price. 

A fourth future price has been selected 60 days 

before marketing (Column 5, Table J. 1). At this point in the 

feeding cycle the cattleman is nearly ready to market and 

is probably thinking about the next group of cattle he is 

going to feed. If he has not already used the futures market 

and is inclined to do so, he is quite likely to analyze the 

futures contract at this stage in feeding. 

The fifth price in the futures analysis is the month 

cattle are actually marketed (Colu. 6, -able J. 1). Some 

producers may analyze the futures price at this time in 

hopes that it will be higher than the cash price offered by 
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other marketing alternatives. 

Live cattle futures were offered for the delivery 

months of: Januarr, February, April, June, August, October 

and December. For those months that did not have a futures 

contract, the futures contract price for the following month 

was used. No contract is offered for March futures so the 

April contract price was used in this analysis for the March 

price. The June contract price was used for May, the October 

price was used for September marketing and the December 

futures price was used for November marketing. The monthly 

delivery prices were determined for each marketing month for 

live cattle as listed in Table J. 2. 

Table J.2: Live Beef Average Monthly Futures 
Contract Prices Used for Each 
Calendar r. onth 

Month Cattle are 
Ready for Market 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Monthly Futures 
Contr2ct Pri�e Used 

January 

February 

April 

April 

June 

June 

August 

August 

October 

October 

December 

December 

* January contract eliminated ai'ter 1 982. 
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An analysis of variance was performed on the data 

to determine if a difference in the mean prices of marketing 

alternatives existed. The analysis of variance procedure 

is a powerful procedure for testing the homogeneity of a 

set of means. However, if the ANOVA suggests that the 

means are not equal, we still do not know which of the 

sample means are equal and which are different. For this 

reason, it was also decided to perform the Waller-Duncan 

k-ratio t-test to determine which means are different if a 

significant difference is indicated by the analysis of 

variance. Results of the statistical testing is reported 

in Chapter Four. 

Analysis of Variance 

The analysis of variance is a statistical technique 

for analyzing certain kinds of measurements. The measure­

ments involved in this study are mean monthly prices of 

marketing alternatives. If only two means were being com­

pared, a simple t-test could be performed to test the 

difference; however, this study includes two means and 

it is applicable to do the analysis of variance. It is a 

test to determine if differences exist between more than 

two means. 

In mathematical for , the null hypothesis would be· 

Ho: u1 = 

u2 •·· = 

un , 
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where u
1
- is the mean pr1·ce of the 1

· th marketing alternative 
and the research hyoothesis would be: 

Hr: u1 * u2 � . •• ·* un 
The level most often set for rejection of the null hypothesis 
is a probability of less than . 05, 

The researcher uses analysis of variance as a 

method for making a probability statement about a null 

hypothesis. The calculations bf ANOVA will yield a statisti­

cal number .called F. If the F value is sufficiently high, 

compared to a critical value, the null hypothesis can be 

rejected and we can accept the research hypothesis that 

differences among means are present at a certain probability 

level. 

One thing that needs to be noted is that the 

hypothesis to be tested is an overall statement. That is, 

analysis of variance will tell us.only if there is a 

significant variation among the means in that hypothesis. 

It will not tell us about the comparison of individual means. 

The procedure of analysis of variance centers upon the 

question of whether all of the means represent the same 

population. 

As mentioned earlier, the F test is used to deter­

mine a probability value. To calculate F, two values are 

used. The first is called variance �between groupsn. This 

is the amount of variation �he differen� groups eans have 
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about the grand mean. The more differences there are among 

the groups, the greater would be the value of the between 

groups variance. The second value used to calculate Fis 

the "within groups'' variance. The �'within groupsn value 

indicates how much variation occurs within each group. 

If each group of means is from the same population 

it would be expected that the variation "between groups" and 

"within groups" would be about equal. The more that a 

value of "between groups" exceeds that of "within groups", 

the greater would be the probability that the groups.repre­

sent different populations. Hence, we have the following 

definition of F: 

F = 
Variance between groups 
Variance within groups 

If the null hypothesis is_ correct and there was-

no sampling error, we would eXJ)ect the F test to be equal 

to 1. 0.  However, in reality the prospect of sampling error 

must be faced. Between group variance is calculated by 

summing squared deviations of group means from the overall 

mean, and within group variance is calculated using squared 

deviations of the scores within groups about their own mean. 

These component squared deviations are then divided by their 

respective degrees of freedom to derive the variances. 

he degrees of freedom are the nu ber of groups minus one 

for the ' 1 between groups", and he nw ber of i te s in each 



group minus one for the "within groups,,. 

Tables have been developed to determine critical 

values of F according to the degrees of freedom for the 

groups being compared and the size of the groups. 

If the analysis of variance results indicate that 

the null hypothesis can be rejected, the researcher must 

perform another test to determine where the differences in 

means occur. A cautious test that reduces Type 1 error 

(that is, rejection of the null hypothesis that should not 

be rejected) is preferable. One such test is the Waller­

Duncan k-ratio t-test. This allows the researcher to 

determine where differences existo It also groups means 

that are not significantly different from one another. 

Much useful information that can be used in developing 

conclusions can be derived from this test. 

Feeder Cattle 

Price data for feeder cattle were collected from 

three major sources: the terminal market in Sioux Falls, 

futures contracts from the Chicago Mercantile Exchange, 

and ten selected auction markets in South Dakota. 

The price data were collected for five years, 1978 

through 1 98 2 . Daily or weekly prices were averaged to 

determine a monthly price. he monthly means were then 

used in an analysis of variance procedure �o est he 
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hypothesis that no difference exists in the mean price 

received at the marketing alternatives for feeder cattle. 

Choice steer feeder calves weighing 500-650 pounds 

were selected as the subject of this study. The same 

weight range and grade was used for all three marketing 

alternatives. 

Terminal Market 

Terminal market prices were collected at the 

U. S . D . A. Livestock Reporting Service Office in the 

Sioux Falls Stockyards. Data were extracted from daily 

records kept at that office. 

Futures Contracts 

The futures contract prices were taken from the 

yearbooks of the Chicago Mercantiie Exchange. For the 

purpose of this study, it is assumed that the calves are 

marketed at 500-650 pounds. Also, this study assumes 

that the feeder calves will be marketed approximately 

270 days after birth. 

Five different futures contract prices were 
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selected for each month that feeder calves might be marketed. 

Table 3. 1 summarizes how the five future prices were 

selected for each marketing month. 

The first futures contract the beef producer might 

examine is 300 days before the expected feeder calves are 



marketed. This time period is about JO days before the 

calves are born. 
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A second futures contract price is selected 240 days 

before marketing. At this time the calves are approximately 

30 days old and the producer may want to examine future 

selling prices. 

The third futures contract price used is 

1 50 days before expected marketing of the feeder calves. 

The feeder · calves are four months old and well into their 

growing period. This point is often used by producers to 

estimate their final calf crop and would be a likely time 

to examine future prices. 

Futures price number four is selected 60 days 

before expected marketing of the calves o At this point in 

the growing period producers are likely to be carefully 

examining all possible price alternatives, including the 

futures contracts. If the feeder calf producer has not 

examined the future price previous to this time, then this 

may be an opportune contract to examine. 

The fifth price used in the futures analysis is 

the price for the actual month the calves are going to be 

sold. It  is probable that producers may look at the futures 

contract to determine if it would be more profitable to 

deliver on a futures contract rather then sell on a cash 

basis through the other marketing outlets. 
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Feeder cattle contracts are offered for delivery 

months of: January, March, April, May, August, September, 

October and November. The months of February, June, July 

and December are not delivery months. Prices used in this 

study for months that are not delivery months are derived 

from the closest delivery month after the expected marketing 

time. For marketings expected in February, the March 

futures contract prices are used. The August delivery price 

is used for both June and July and the January delivery 

month price is used for expected marketing in December. 

Table 3 . 3  illustrates how the contract month price was 

determined for each expected marketing month. 

Table J. J :  Fe eder Calf Futures Contract Months 
Used for Each Expected Marketi�g 
Month 

Month Fe eder Cattl e fonthly Futures 
Are to be , arke ted Contract Price Used 

January January 

F ebruary March 

11arch March 

April April 

May May 

June August 

July August 

August August 

September September 

October October 

November ove ber 

December January of .,_he 
nex1: year 



Auction Markets 

Ten local auction barns were selected to furnish 

data on sales of 500-650 pound feeder calves for the years 

1978 to 1 982 , P.rices were derived from sale barn data 

and published results of each sale day. Weekly sales are 

held at each of the auction barns and the mean weekly 

data were averaged to determine a monthly sale price. 

The auctions selected are as follows: 

1 .  Sturgis Livestock Exchange 

2. Belle Fourche Livestock Exchange 

J. Maddens Livestock Market, Inc. at St. Onge 

4 .  Phillip Livestock Auction 

5o Winner Livestock Auction Co. 

6 c  Highmore Livestock Exchange, Inc. 

7. Bales Continental Commission Co. at Huron 

8. Magness-Huron Livestock Exchange 

9. Lokens Watertown Sales Pavillion 

10. Yankton Livestock Sales Co. 

Map J. l indicates the location of each of the 

auction sale barns in South Dakota. 

Total sales of the auctions selected represent 

approximately 42% of all cattle sold through local auction 

barns in South Dakota. The auctions are located through­

out the state to give a representation of both East River 

and est River feeder cattle prices. 
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Map .3 . 1 , Locations of loc al auction barns providing data 
on feeder calf pri ces  and the terminal market in 
Sioux Falls .  
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Analysis of Variance 

An analysis of variance was performed on the data 

to determine if any significant difference occurred in 

prices among marketing alternatives for feeder cattle. If 

a significant difference appears among the price means, and 

we reject the null hypothesis that all the means are equal , 

the Waller-Duncan k-ratio t-test is implemented to test 

which means are differento 

The results of the statistical analysis are 

reported in Chapter Four. 
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Chapter Four 

Results 
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The general objective of this study was to determine 

if differences in price exist in the various marketing 

alternatives available to beef producers. A general 

hypothesis would be: 

H : 
0 

The price means of the marketing 
alternatives are the same. 

At least one of the marketing 
alternative price means is 
different from the rest. 

Selected marketing alternative price means have been 

analyzed on slaughter cattle for the years 1973-1982, and 

on feeder cattle for the years 1978-1982. The results of 

the statistical procedure follow in the next two sections 

of this chapter. 

Slaughter Cattle 

The results of this investigation are based upon 

the analysis of price data collected from the following 

market channels: Sioux Falls Terminal arket, composite 

direct buyer price for South Dakota, and five futures con­

tract options. The data were analyzed wi h the SAS analysis 

of variance (A OVA) procedure in an attempt to determine if 

differences exist among the mean prices of the marketing 
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alternatives. A " post hoc" procedure called the Waller­

Duncan k-ratio t-test was also implemented to assist in 

defining where differences occur if the ANOVA procedure 

indicated a significant difference was present. 

The null hypothesis and research hypothesis for 

this study of slaughter cattle marketing alternative price 

means are: 

H : 
0 

The price means of seven marketing 
alternatives for slaughter cattle 
are the same. 

At least one of the price means of 
the seven marketing alternatives for 
slaughter cattle is different from 
the others. 

The mean price of each marketing alternative is as 

follows: 

Terminal Market ------------ 52 . 05 

Direct Buyers -------�------ 52. 71 

Future Contract l 

Future Contract 2 

Future Contract 3 

Future Contract 4 

Future Contract 5 

52. 18 

52. 44 

52. 73 

52. 31 

53. 28 
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The complete A OVA analysis utilized the seven 

marketing alternatives and ten years of monthly data. A total 

of 840 observations were in the da�a set. Sources of price 

variation in the complete model were: marketing alterna­

tives, months, years, alternatives x months, alterna ives x 



37 

years, and years x months. This complete model included 

three interaction terms: alternatives x months, alternatives 

x years, and years x months. Interaction terms are utilized 

to identify variation in the model that is not attributable 

to the main effect terms of marketing alternatives, months, 

and years, or to error variance. Also, two of the inter­

action terms will be used later in this study as error terms 

in follow-up tests of the complete model. 

The results of the analysis of the complete model 

are illustrated in Table 4. 1 which follows: 

Table 4. 1: ANOVA of Complete Model With Price as 
Dependent Variable -

Source df ss MS F 

Model . 245 1 19, 532. 0437 487. 8859 41 . 20** 
Error 594 7, 033. 231 1 1 1 . 8405 
Total 839 

** indicates signficant at . 01 level 

These results indicate that at least one of the 

sources of variation utilized in the model was significantly 

different from the rest. It still does not identify where 

the difference occurs so follow-up tests were performed to 

define differences. 

Prices of slaughter beef over time have historically 

varied so it would seem reasonable to expect large varia­

tions in price over the years. Hence, an extension of 



the ANOVA test was performed to determine if the prices 

did vary over the months and years. The results of this 
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· test  using months as the treatment effect and years x months 

as the error term are presented in Table 4. 2. These results 

will indicate whether a significant difference exists in 

prices of slaughter cattle over time. 

Table 4. 2: ANOVA Test of Price Differences Over Time 

Source df ss  MS F PR F 

Months 1 1 1 131 . 2667  1 02. 8424 3 . 1 2** 0 . 01 2  

Years x Months 99 3263. 5540 32. 9652 

** indicates significant . 0 1 level 

The conclusion regarding this procedure is that the 

prices of slaughter cattle for all marketing alternatives 

do significantly vary over time according to the data 

analyzed in this study. The critical value of Fit ( � 01 ) 

is 2. 43 and the calculated F ratio for the test data is 

3. 1 2 which indicates a highly significant difference in 

the price means over time. The conclusion is that the 

slaughter beef producer can expect the price to significantly 

vary over the months and years. 

To test the hypothesis of this study as to whether 

the price means of marketing alternatives differ, another 

extension of the analysis of variance procedure was per­

formed. In  this "post hoc 1 1  analysis, marketing alternatives 
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were used as the treatment effect and alternatives x years 

was used as the error team. ANOVA Table 4. 3 illustrates 

the results of this diagnosis. The purpose of this test 

is to remove variation in prices over time and compare the 

variation caused by only the marketing alternatives. 

Table 4. 3: ANOVA of Marketing Alternatives for Slaughter 
Cattle 

Source df ss MS F Value PR F 

Alternatives 6 1 25. 3577 20. 8929 O . 17 0. 9839 

Alternatives x years 54 6661. 601 2 1 23. 3630 

* indicates significant at . 0 5 level 

The results of this analysis of variance procedure 

indicate that there is not enough evidence to reject the null 

hypothesis that all the marketing alternative price means are 

equal. That is, no significant difference exists in prices 

among the seven marketing alternative data sets analyzed. 

The critical value of F54 (. 05) from the F table is 2 . 25 

and the calculated F is 0. 1 7  which indicates that no signifi­

cant differences were present in the test. 

The implications for the South Dakota slaughter beef 

producer from the analysis of the preceding data indicate 

that although prices of slaughter beef vary over the months 

and years, there is no difference in which marketing channel 

is chosen. This i plies that the slaughter beef producer 

could take advantage of the price differences over time by 
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utilizing forward contracting if the forward price met the 

expected price for the beef. The use of a framework for 

evaluating alternate market channels could allow the pro­

ducer to reduce risk by utilizing futures contracts even 

before cattle were placed in the feedlot. In addition, the 

beef producer has the opportunity to evaluate the forward 

price throughout the feeding period with confidence that 

the marketing alternative selected is as good as the rest. 

If . the slaughter beef producer desires to reduce 

risk and maximize profit, it is necessary to develop a market­

ing plan to evaluate the proper time to market the cattle , 

The results of this evaluation of slaughter beef cattle 

verify that timing of the marketing process can significant­

ly influence the price received. Suggestions on developing 

a marketing plan are included in Appendix A of this paper. 

Feeder Cattle 

The objective of the study of price data collected 

on feeder calf sales in South Dakota was to determine if 

price differences existed between the selected marketing 

alternatives. 

The marketing alternatives selected were: the 

Sioux Falls terminal market, five futures options, and ten 

local auction barns located throughout South Dakota. This 

totals to sixteen different marke ing alternatives and 
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monthly price data were collected from each channel for five 

years, 1978-1982. The total number of observations in the 

data set numbered 960 and were analyzed using the SAS 

analysis of variance (ANOVA) procedure. 

The null hypothesis and research hypothesis are 

stated as: 

H : 
0 

The price means of the sixteen marketing 
alternatives for feeder cattle are the 
same. 

H : r At least one of the sixteen marketing 
alternative price means is different 
from the rest. 

The price mean of each of the feeder calf marketing 

alternatives for the five year period is as follows : 

Auction 1 ------ ---------- 75. 0 3  
Auction 2 ---------------- 75. 94 
Auction 3 ---------------- 76. 36 
Auction 4 ---------------- 76. 78 
Auction 5 ---------------- 71. 25 
Auction 6 ---------------- 75 . 86 

Auction 7 ---------------- 71. 43 
Auction 8 ---------------- 69. 76 
Auction 9 ----------- ----- 74. 37 
Auction 1 0  --------------- 70. 50 
Future 1 ------- ---------- 68. 60 
Future 2 ----------------- 69. 0 3 
Future 3 ------------ ----- 69. 52 
Future 4 ----------------- 70. 09 
Future 5 ------------- ---- 71. 01 
Terminal ----------------- 74. 43 
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A complete model ANOVA analysis was performed first 

to determine if there were differences present in the 

sources of price variation. The complete model of sources 

of variation were: marketing alternatives, months, years, 

alternatives x months, alternatives x years and years x 

months. This complete model, which includes all the above 

mentioned terms, includes three interaction terms: alterna­

tives x months, alternatives x years, and years x months. 

The interaction terms are used to identify variation in the 

model that is not attributable to the main effects of alter­

natives, months, and years, or to unexplained error. It 

allows the researcher to identify factors other than main 

effects which may cause the price means to vary. 

One of the interaction terms is used later in this 

analysis to act as error terms in testing hypothesis about 

specific differences in marketing- alternatives. 

The results of the ANOVA test of the complete model 

are illustrated in Table 4 . 4 which follows: 

Table 4 . 4 :  Analysis of Variance Table of Complete 
Model of Feeder Cattle Prices 

Source df ss MS F IB F  

Model 299 128, 519. 7947 429. 8321 32 - 51** 0. 0001 

Error 660 8, 725. � 261  1 3 o 21 97 

Total 959 137, 244. 820 8 

** indicates significant at 0 01 level 
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The results of this procedure indicate that a 

significant difference exists among the sources of variation. 

However, it does not indicate which of the sources of varia­

tion (one or more) is causing the difference. I n  order to 

more closely examine the data, further tests must be enacted. 

The first additional test performed using ANOVA 

was to see if price differences occurred over time. An 

analysis of the months and years indicate, as it did in 

slaughter ·cattle, that significant variation occurs in the 

prices of feeder cattle over time. See ANOVA table 4 o 5  

for the results of the test. 

Table 4. 5: ANOVA Results of the Main Effect Variations 
of Alternatives, Months and Years 

Source df ss MS F PR F 

Alternatives 15 8, 8 27. 05 - 588. 47 44. 51** 0 0 000 1 

Months 1 1  1, 1 27. 1 2  1 0 2. 47 7 o 75** 0. 000 1 

Years 4 84, 670. 87 21, 1 67. 72 1 601. 22** 0. 000 1 

Error 660 8, 725. 03 1 3. 22 

** indicates significant at . 01 level 

The F values in Table 4. 5 are sufficiently high to 

conclude that a highly significant difference occurs in 

the prices of feeder cattle over the months and years. I n  

addition, this test provides evidence that the prices of 

feeder cattle vary significantly according to the marke�ing 
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alternative selected. This implies that feeder cattle 

producers can improve their mean pr�ce received by selecting 

the proper market channel. 

To further test the hypothesis regarding differences 

in prices of feeder cattle, an extension of the ANOVA 

procedure was ued to test the alternatives using the inter­

action term, alternatives x years, as an error ter.m. This test, 

in effect, removes the yearly variation in price and compares 

the variation only among the marketing alternatives. The 

results are presented in Table 4.6. 

Table 4 0 6: Results of ANOVA Test of Marketing 
Alternatives for Feeder Cattle 

Source df ss MS F PR F 

Alternatives 15  88 27. 051 6 588. 4701 2. 69** 0. 0035 

Alternatives 
x years 60 1 31 49. 90 23 21 9. 1 650 

** indicates significant at . 01 level 

The critical value of F�g for this analysis is 

2. 35. Since the calculated F is 2. 69 and exceeds the 

table value, we reject the null hypothesis that no differences 

in price means of marketing alternatives exist, and accept 

the research hypothesis that there are differences in prices 

received by feeder cattle producers according to market 

channels selected. 

To further examine this data and deter ine where 



the differences exist in marketing alternatives another 

"follow-up" test was performed. The Waller-Duncan k-ratio 

t-test was selected to provide information on significant 

differences among the marketing options. The outcome of 

this test is reproduced in Table 4. 7 and interpretation of 

the results follows the table. 

Table 4. 7 :  Waller-Duncan k-ratio t-test for Dependent 
Variable Price 
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Means with the same letter are not significantly different. 

Marketing 
Waller Grou:Qing Mean N Alternative 

A 77. 25 60 Auction 5 

B A 76. 78 60 Auction 4 
B A C 76. 36 60 Auction 3 
B D A C 7 5. 94 60 Auction 2 
B D A C 75. 8 6  60 Auction 6 

E B D A C 75 . 03 60 Auction 1 
E B D A C F 74. 43 60 Terminal 

E B D A C F 74. 37 60 Auction 9 

E B D A C F 71. 43 60 Auction 7 

E B D C F 71 . 0 2  60 Future 5 

E D C F 70. 50 60 Auction 10  

E D F 70. 09 60 Future 4 

E D F 69. 76  60 Auction 8 

E F 69 . 52 60 Future 3 

E F 69. 03 60 Future 2 
F 68. 60 60 Future 1 

k-ratio = 100 ( indicates significance of . 05 ) 
inimum Significan� Difference = 6. 22  



The usefulness of the Waller-Duncan test is to 

differentiate among the price means and show where the 

variance in price occurs . The columns beneath the Waller 

Grouping indicate groups of price means that are not 

significantly different. Columns of letters that are 

identical show price means that do not exceed the minimum 

significant difference of 6. 22. The minimum significant 

difference refers to the range in price allowable for the 

means to nonsignificantly differentiate from one another. 

For example, if the highest mean price of 77.25 has 6. 22 

subtracted from it, a price of 71. 0 2 is obtained. All 

marketing alternative price means in the price range of 

77.25 to 71. 03 are considered to be equal. This is con­

sistent with the Waller Grouping where all the letters are 

A. The same holds true for groups B, C, D, E and F ,  all of 

the price means within each group do not vary more than 

$6. 22. 

To interpret the results of the Waller-Duncan test 

and determine where the differences in price occur between 

marketing channels, it is necessary to do individual cal­

culation using the minimum significant difference number 
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of 6. 22 and the letter grouping of means (means that are not 

significantly different) . The let er groups of means are not 

necessarily different from one another because the groups 

all have some price means in common. If the letter groups 

did not have any price means in common then it could be said 



that the groups differ significantly but in these results 

all of the Waller Groupings have several price means that 

are the same , The use of the minimum significant difference 

number allows the interpretation of comparisons of individual 

marketing alternatives. 

In examining the results of differences within and 

between each of the major marketing alternatives, terminal 

markets, auction sale barns, and futures contracts, some 

differences are noted. 

The terminal market is not significantly different 

from any of the other marketing alternatives in price mean. 

If the significant difference number of 6. 22 is both added 

and subtracted from the terminal mean price of 74 0 43, a range 

of 80. 65 to 68. 21 is established. All of the other market­

ing alternative price means fall within this range so it 

can be concluded that no difference exists among the price 

means. The producer of feeder calves could, within 

limitations of this data set, with confidence sell feeder 

calves at the terminal market at a particular time period 

and expect to receive no significantly different price than 

the other marketing channels studied. It should be noted, 

however, that the study also provided information that 

differences in prices did exist over time, which means that 

the use of futures markets in a different time period may 

be useful in expanding profit. Another consideration would 

be cos of transporting feeder calves to the marke�. ·he 



producer of feeder calves must consider the transportation 

cost in determining the net price received. A discussion 

of transportation and marketing costs is included in 

Appendix A a  
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Within the local auction barn alternatives, several 

differences can be noted. The highest numerical price mean 

is Auction 5 at 77.25. If the minimum significant difference 

of 6. 22 is subtracted from 7 7.25 , a range of 77.25 to 71 . 03 

is established. Within this range of price means, no 

significant difference is present among the local auction 

sales barns. It can be concluded that auction barns 1,  

2, 3, 4, 5, 6, 7, and 9 which are in the above price range, have 

similar mean prices. The auction barn alternatives of 8 

and 1 0  have price means of 69. 76 and 70 . 50 respectively, 

which are both lower than the minimum significant number of 

71 . 03 and indicates that both are significantly lower in 

mean price than Auction 5 .  

In further examination of the auction barn 

alternatives, if 6. 22 is subracted from the mean price of 

Auction 3, (76. 36 - 6. 22) a minimum significant price of 

70. 1 4  is established. The mean price of Auction 8 is 69. 76 

which is lower than the minimum significant price of 70. 74. 

From this it can be concluded that Auctions 3, 4 and 5 are 

significantly higher in price than Auction Ba 

Among the future contract alternatives, no 

difference in price exists according o interpretation of the 



results of the Waller Grouping. All of the mean prices 

for the five futures options are included in group F of the 

Waller Grouping. This indicates that the futures prices 

are not significantly different from each other. 

Between marketing alternatives, several differences 

were implied by this data analysis. By again using the 

highest mean price of 77 . 25 at Auction 5 and subtracting the 

minimum significance number of 6. 22 (77 0 25-6. 22) we obtain 

a minimum• significant price of 71 . 0 2 0  Price means falling 

below 71. 03 would be significantly different from Auction 

5 ' s  price mean. The results infer that the mean price re­

ceived by feeder calf producers at Auction 5 are significantly 

higher than the prices paid at Auctions 8 and 10, and 

Futures 1 ,  2, 3, 4 and 5. However, there are some non-

price differences which may account for the deviations in 

price. Such items as quality of. calf, breed, handling, fees, 

and feeding can have an effect on price received. Transpor­

tation costs may also contribute greatly to the net price 

difference. 

Similar mathematics can be performed for each of 

the marketing alternatives. For example, if 6. 22 (minimum 

significance number) is added and subtracted from the 

Auction 1 price of 75. 03, a minimum significant price range 

of 81 . 25 to 68. 81 is established. Any of the price means 

falling outside of this range are significantly different. 

If the means in Table 4. ? are examined it can be seen that 
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the price mean of Future 1 (68. 60) is significantly different 

from the price mean of Auction 1 .  All other price means are 

in the n on-significant range. 

The results of the analysis of variance testing 

of the price data for marketing alternatives for feeder 

calf producers indicates that several differences exist both 

in marketing channels and prices over time. This suggests 

that the feeder calf producer should utilize a market 

planning system to evaluate both the prices at marketing 

channels available and the m ost optimum time to market. 

While the futures market options appear to have the lowest 

mean price, the time factor price changes allude to possible 

risk reduction if a goal price could be satisfied with a 

future contract. A possible market analysis procedure is 

discussed in Appendix A. 



Chapter Five 

Summary, Conclusions, 

Limitations and Recommendations 
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Beef producers in South Dakota market slaughter 

cattle and feeder calves under a great deal of risk and 

uncertainty. One way to reduce the risk and uncertainty is 

to be able to accurately £orecast future pricesa Another 

way is to be able to evaluate marketing alternatives and 

have the ability of select the proper marketing channel for 

a particular marketing period. 

Summary 

The major concern of this study was to determine if 

price differences exist between marketing alternatives for 

both slaughter cattle producers and feeder calf producers. 

Specific objectives were: 

1 .  To collect and analyze price data for 

slaughter cattle from the terminal market, 

direct buyers, and five futures contracts 

for a ten year period, 1973 - 1982 ,  and 

determine if price differences occurred 

between the alternative marketing channels. 



Ill...__ 

2. To collect and analyze price data for 

feeder cattle from the terminal market, 

five futures contracts and ten local 

auction barns for a five year period, 

1978 - 198 2, and determine if price 

differences exist between the marketing 

alternatives. 
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Analysis of variance (ANOVA) procedures were utilized 

to first, · determine if a difference existed among the mean 

prices of marketing alternatives; and second, if differences 

in mean prices were present, ascertain where the differences 

may have occurred and identify the marketing channel (s) 

which were different. Ten years of monthly price data was 

analyzed for the slaughter cattle prices and five years of 

monthly data was analyzed- for the feeder cattle prices. 

Conclusions · 

Slaughter Cattle 

Statistical analysis of the slaughter cattle prices 

over a ten year period indicated that no significant 

difference in prices of the marketing alternatives were 

present. A total of seven marketing alternatives were tes t­

ed: the Sioux Falls Stockyards Terminal Market, direct 

buyer prices for South Dakota, and five future contract 

options. The futures contracts s tarted at 30 days 
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before putting cattle in the feedlot, another at 30 days 

after cattle are in the feedlot, a third option at 1 50 days 

before market, the fourth at 60 days before marketing, and 

the fifth at the marketing month. 

Although the results of the analysis indicated that 

no difference was present in the mean price of the marketing 

alternatives, there was a significant difference in the price 

over time. This infers that the producer should be analyzing 

his marke ting opportunities even before purchasing cattle 

for the feedlot. A sys tem or framework for evaluating the 

various marketing alternatives would assist in reducing 

the cattle feeding risk and uncertainty. Time is an impor­

tant factor in the prices of beef cattle and the beef feeder 

must consider this in his total marketing plan and not wait 

until the last 30 days of the feeding period to consider 

marketing alternatives. The time to have concern for price 

should start before purchasing cattle for the feedlot. 

Suggestions on how to accomplish an evaluation are included 

in Appendix A. 

Feeder Cattle 

Analysis of variance procedures were used for the 

price data collected on feeder calf alternative markets 

over a five year period ( 1978-198 2). A total of sixteen 

marketing alternatives were tested: the Sioux Falls Terminal 

arket, ten local auction barns located throughout South 



Dakota, and five future contract times. The first future 

contract was selected at about JO days before calves are 

born. A second future contract was priced 31 days after 

calves are born, the third at 150 days before marketing, 

a fourth 60 days before marketing , and the fifth the month 

of marketing. 
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The conclu sions of the statistical procedure (ANOVA) 

imply that significant differences are present in two 

areas, price over time and between some marketing alterna­

tives. 

As could be expected, the study provides evidence 

that the prices of feeder cattle do vary significantly over 

time. The prices rise and fall  considerably, probably due 

to such factors as supply, demand and prices of substitutes. 

Because of the p�ice fluctuations the producer of feeder 

cattle would likely reduce risk 'if a market evaluation 

system were available and utili zed. A presentation on 

market evaluation frameworks is included in Appendix A. 

The second area of significance that is revealed 

by the proces s  of A O  A is differences that are present 

between marketing alternatives for feeder cattle. A 

significantly different price was revealed between some 

of the auction markets and there were significant differences 

in price be-cween some a c�ion arkets and some futures 

con-crac s . 

he i _plications for feeder calf producers are: 



1. Analyze the feeder cattle future prices 

several times starting before calves are 

born and if the future price meets or 

exceeds a goal price, consider the futures 

contract. 

2. If selling at an auction barn, diagnose 

prices from other auction barns in the 

area to determine if a higher net price can 

be obtained (after examining differences in 

marketing costs and transportation costs) . 

3. Develop a total market analysis system to 

determine profitability of marketing 

alternatives . 

Risk and uncertainty can quite probably be reduced 

if the feeder calf producers follow the above suggestions 

and evaluate marketing alternatives on a regular basi�0 

Limitations 

Only one terminal market is present in the state 

55 

of South Dakota so a comparison between terminals was not 

present. The terminal market is located in the southeastern 

part of South akota . This location prohibits any producers 

from marketing at the terminal market because of excessive 

transportation costs and eli inates this as an al�ernative. 
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Only ten selected auction markets were studied for 

prices of feeder cattle. Many auctions have changed 

ownership several times and lack of adequate data prevented 

their use in the comparisons. A survey of price data from 

all auction barns would be most desirable. Although 

approximately 8 percent of the slaughter cattle are marketed 

through auction barns, the data are sporadic and it was not 

possible to obtain meaningful monthly mean prices for 

slaughter· cattle so this alternative could not be used for 

cattle being slaughtered. 

The direct buyer price for slaughter cattle is a 

composite of all direct buyers Q It was not possible to 

obtain separate prices from the various direct buyers. A 

comparison of the prices offered by individual direct buyer 

organizations may have been useful. 

Futures trading on the feeder cattle market is a 

relatively new marketing alternative. Because of limited 

use of the forward c ontracting of feeder cattle, by producers, 

the effectiveness may be restricted. The capability of feed­

er calf producers to utilize this market channel successfully 

will probably improve ':ri �h increased usage. 

Recommendations for F, rther Research 

his study has provided information on marKeting 

alternatives for S outh Dakota beef producers regarding 
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slaughter cattle and feeder cattle. The research has shown 

that differences exist over time for both slaughter and 

feeder cattle and that there are differences in prices of 

certain marketing alternatives for feeder calves. 

A new futures option on agricultural commodities 

will be implemented in the fall of 1984. An option will 

be available on live cattle and could be a basis for addi­

tional research on slaughter cattle marketing alternatives , 

Research could also be implemented on testing a 

marketing evaluation system that could be used by beef 

producers. The research could include a study of training 

needs to enable farmers to do their own evaluation of the 

market channels. 



I 

BIBLIOGRA PHY 

Anderson, R. W. and Danthine, J. P. "Hedger Diversity in 
Futures Markets 1

' ,  Economic Journal, Lend, June 1983. 

Bullock, J o B. and Logan, S a H. Cattle Feedlot Marketing 
Decisions Under Uncertainty. University of California 
Agricultural Experiement Station. Giannini Foundation 
Monograph Number 28. Davis, California . April 1972 . 

Carter, C . A. ; Rausser, G. C o  , and Schmitz, A. , "Efficient 
Asset Portfolios and the Theory of Normal Backwardation. " 
Journal of Political Economy, Vol. 91, 1 98 3. 

Chicago Mercantile Exchange Yearbook.- 444 West Jackson 
Blvd . ,  Chicago, Illinois. 1972-1982. 

Clauson, Annette L. ''Market Structure and · conduct of the 
South Dakota Beef Industry 1 1 • Unpublished Masters Thesis, 
South Dakota State University, 198 J. 

Colorado State University. Selecting the Most Profitable 
Feeder Cattle Production/Marketing Alternative. General 
Series 998. Fort Collins, Colorado. May 1981 .  

Cooperative Extension Service, College of Agriculture. 
University of Illinois. Price Forecasting and Sales 
Management. University of Illinois at Urbana-Champaign, 
1980. 

Cooperation Extension Service, Iowa State University o 
Use of Seasonal Patterns for Cattle Price Forecasting. 
M-1 228. Ames, Iowa. June 1982. 

58 

Crop and Livestock Reporting Service, South Dakota Livestock 
Marketing, 1_2U. South Dakota Department of Agriculture. 
June 1974. 

South akota Agriculture - Crops, Livestock, Prices 81 /82. 
South Dakota Department of Agriculture. May 1982. 

South Dakota Agriculture Historic Crop and Livestock 
Estimates 1976-1 980. South Dakota Department of 
Agriculture. July 1981.  

e set z , �arold. "Inf or a tion and Efficiency, Another 
Yiewpoin-:" o -rour al of Law and Economics. Vol. 12, 
r nril 1982. 



D o :,r ,  r: . c . R . , ' 'A Theoretical Account of Futures Markets ". 
The R ev iew of Economic Studies, V ol o  V I I,  1939-40. 

· 5 9  

Franke, Daniel W. , JJ The Economic Feasibility o f  C onfinement 
Feedlots and the Analysis of Seasonal Marketing Variations 
for Feeder Cattle in South Dakota" a Unpublished Masters 
Thesis, South Dakota State University, 1974. 

Gorman , William D. ; Schuneman, Thomas R. ; Catlett , Lowell B. ; 
Urquhart, N. Scott; and Southward, G. Morris. Empirical 
Evaluati on of Selected Hedging Strategies for Cattle Feeders o 

Western Journal of  Agricultural Economics, V ol. 7, No. 2, 
Dec. 198 2. 

Hicks , L ,. _ _  • -r 8.lue and Capital. Oxford University Press, 
at the Cl.arenaon ?ress, 1939. London, England. 

Jan.�sen , LarrJ and Hassler, James B. !i F orecasting - Pro­
gramming Methoo for Swine Production - Marketing Decisions. 
The Agricultur�l E -�eriment Station Institute of Agriculture 
and -.-�atural E 2 s ources. University of Nebraska-Lincoln a 

Research Bull e tin 299 0 October 1 981. 

Johnson , � . and B oehl je M. I nvestment, Production, and 
lV.arke ting Strategies for an I owa Cattle Feeder in §:. Riskv 
Env ironment , Agriculture and Home Economics Experiment 
·3tation , I o Na State University, Research Bulletin 592, 
A-m�5 . I owa . June 1 981. , 

Johnson , R .D. Criteria for Evaluating Feeder Cattle 
ar�eting. University of  ebraska-Lincoln. Department o f  

Agricultural Economics. Staff Paper #2. April 1974. 

Kaldor, . , ,A Symposium on the Theory of the Forward Market 1 1

• 

Revie-:r of  Econonmic Studies. Oct. 1939 o 

Kenyon, David E. Farmers Guide to Tradin� Commodity Options, 
U . S . D . A . Economic Research Serv ice Agricultural Information 
Bulletin umber 463, Washington, D o C. , April 1984. 

Keynes, John M. A Treatise Qll onev � V ol 2, London: 
cLillan, 1930. 

Leuthold, Raymond o Actual and Po tential Use of the 
Lives tock Futures arket Q:£ IIITnois Froducers. -Depart 
men� of Agricul�ural Economics #141, Agricultural 
�xperi ent Sta-ion. _iversi �y of  Illinois at rbana-
c: a_._p2.ig"0. :) c c . : 9--:-5 . 



I.Iartin , J. R. Another Revolution in U,S o Farr.iing o 

Washington , D o C, :  U e S , Department of Agriculture ,  
Economics and Statistics Service ; Agricultural Economic 
Report No. 441 , Dec o 1979 ; 85-118 0 

Meisner , J a C G  and Rhodes 1 V � J a  The Changing Structure 
of U. S. Cattle Feeding a Columbia , Mo. : Department of 
Agricultural Economics , University of Missouri ;  Special 
Report 167 , Nov. 1974. 

Newberg , R. Livestock Marketing , North Central Region 

60  

II , Channels Through Which Livestock Move From Farm To Final 
Destination. Columbus , Oh. : Ohio Agricultural 
Experiment Station ; Research Bulletin 932. April 1963 

Radner , R. "Problems in the Theory of Markets Under 
Uncertainty". American Economic Review , Vol. 60 a 
May 1970 0 

Riley , J. and Zeckhauser , R. " Optimal Selling Strategies : 
When to Haggle r When to Hold Firm". Quarterly Journal of 
Economics. May 1983. 

Samuelson , Paul A. 11General Proof That Diversification 
Pays ". Journal of Financial and Quantitative Analysis , 
2; March 1967. 

Sarhan, M. E. and Nelson , K a E. The Livestock Industry in 
Illinois and the North Central �egion . Agricultural 
Economics Research ReporG 184 ; Dept. of Agricultural 
Economics , College of Agriculture . University of Illinois 
at Urbana-Champaign. Sept. 198 2. 

Sogn , Arthur B. , Vollmers , A. Clyde and Batz , Fred. 
Alternative Marketing Strategies for Corn and Sovbeans. 
B 677 . Agricultural Experiment Station , South Dakota 
State University , Brookings , S. D. October 1981. 

Spreen , Thomas H. and ShonkNiler , J. Scott. "Causal 
Relationships in the Fed Cattle arket 0

• Southern 
Journal of Agricultural Economics. July 1981. 

Stigler ,  George J. " Inf or. ation in the Labor llarket". 
Journal of Poli ti cal Econo y , -, ol. 70. Oct. 1982. 

Stout , _ . 1. �he Future of the Livestock Industry. 
Colu �us , Ohio : DepG a of �Economics , Ohio State 

ni .. ersi -cy ; A.Ei.. S , ESS5  O . 979. 



Sull ivan, Gregory M . and Linton, Dani el A a  Ec onomi c 
Evaluati on of an Alternativ e Marketing System for F e eder  
Cattle in  Alabama. Southern Journal of Agri cul tural 
Ec onomi cs. D ec. 1 981. 

Tolman, Norman and McD onald, Hugh. Dev e loping � Marke ting 
Plan a Co operativ e Extens i on C ircular, EC -80 9 0  North 
Dako ta State Univ ersi ty, Fargo, N aD ,  Sept. 1 983 0 

Wellman, Allen C a  Trends in Cattle Marketing a Univ ersi ty 
of Nebraska-Linc oln. Dept a of Ag. Ec onomi cs Staff Paper . 
May 1 9 71 , 

Wellman, All en C .  and Jorgensen, Jeff . Livestock Marketing 
- What Small F e eders Are Doing in Nebraska. Department 
of Agri c�ltural Ec onomics R eport No. 59 . University 
of Nebraska-Linc oln . 1 97 2. 

Western Livestock R oundup . S easonal Variati on in Cattle 
Pri c es . Cooperativ e Extensi on Serv i c e, South Dako ta State 

Univ ersity and U . S . D . A. January 1 983 . 

61 



APPEND I X  A 

A PROPOSED MARKET EVALUATION SYSTEM 

FOR BEEF PRODUCER S  



63 

A PROPOSED IVlARKET E TALUATION SYSTEM FOR BEEF PRODUCER S 

Introduction 

South D akota beef producers generally market their 

sl aughter cattle and feeder c alves in open , competitive 

markets where they have little control over the selling pri c e. 

When the producer decides to sell , the price offered is the 

pri ce received . 

The "marketing time"' for slaughter cattle is 

generally when the cattle reach market weight and holding 

the cattle longer is not a feasible option as they will be 

,, ov er weight " .  This often forces the cattle feeder to 

ac cept whatever pri ce is offered. Feeder cattle producers 

face more alternatives for selling time but are restri cted 

by feed supplies and fac ilities av ailable , so they may hav e  

to market at a certain time and ac cept whatever pri ce i s  

offered . 

A market ev aluation system should help the c attlemen 

have more control of the marketing situation rather than 

hav ing to 1 1 take" the pri ce offered. he market ev qluation 

should reduce the risk and uncertainty of marketing c attle 

and calves at an undesirable time. Adv antages of a market 

ev aluation system are : helping the beef producer set target 

pri ces, identifying ac ceptable market alternatives, planning 

production, determining vari able and fi xed costs , and 

est� ��ing i c o . e . 
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An important factor in development of a market 

planning system is forward contracting of beef. F orward 

contracting can provide some freedom in marketing. The 

widely changing beef prices over time cause price v olati l i ty 

and risk that can be reduced if a forward market meets or 

exceeds a "target price .11 for the beef producer. Taking 

advantage of the various marketing alternatives requires a 

knowledge of how to use all of the opportunities and the 

framework presented here can assist in decision making. 

Marketing Strategies 

A marketing plan or  evaluation cannot be successful 

unless strategy is considered to fulfill goals. Strategies 

should consider such areas as business goals, personal goals, 

financial situations, and attitudes toward risk. While 

there are many strategies, some of the common ones· for 

beef producers are : 

1 a Achieve a ''reasonable ;1 1 profit. 
2. Meet cash flow needs. 
J .  C over variable and fi xed costs. 
4 .  Market the cattle and calves on an 

upturning market. 
5 .  Achiev e a higher than average yearly price. 
6. Change the marketing strategy if necessary. 

Recogni zing arketing Opportunities 

An effectual producer should hav e the ability to 
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recogni ze market alternatives av ailable and be able to 

discern which are most advantageous. In order to efficient­

ly achieve a marketing goal, the beef producer must attain 

skills in several areas. Some of the more important 

abilities are discus sed in the following paragraphs. 

It is necessary for the producer to know costs, 

both variable and fixed, in order to set target price goals 

for the beef product being marketed. After the cost and 

target price are determined, a producer also should have 

the ability to make a selling decision . Marketing and 

production decisions should be made together and not at 

different times. Too often production decisions are made 

on tradition, preference, or convenience and not on profit . 

To compare marketing alternatives requires a com­

mitment and dedication to acquiring information needed for 

evaluation. The evaluation system should be recorded and 

modified as new information is received. The evaluation 

forms which follow are guides as to how a system can be 

established. edification of the forms should be done if 

the beef producer needs to refine the system. 

Evaluation Form 1 is intended to be used to record 

prices that can be received from v arious marketing channels. 

The form is designed to help determine a net return from 

each arketing al ernative. nder the first column, the 

various · ,ays cattle can be marketed are listed , he ir--

dividual farmer v.ould list all t _a are applicable to _is 
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operation. The second column lists the weight of the beef 

animal and would be the same for all alternatives. The 

third column would denote the price per pound received for 

cattle at each market. Column four is total dollar returns 

and is calculated by multiplying column two times column 

three ( 2  x J) . 

The total cost of production is written in column 

five. This cost can be determined either from actual pro­

duction - costs or a realistic budget for production. 

Marketing costs are listed for each marketing 

alternative in column six. Marketing costs consist of such 

items as: veterinary fees, yardage, commission, check offs, 

basis, shrink, and any other marketing fees that might be 

assessed. Actual transportation costs to market can be 

enumerated under column seven for each of the marketing 

channels. 

By subtracting all costs from the total returns 

(colwnn 4 minus columns 5 ,  6 and 7) a net return can be 

determined from each marketing channel. To determine only 

differences between marketing alternatives, the farmer 

Nould subtract the sum of columns six and seven from 

column four (column 4 minus columns 6 and 7). From this 

the beef producer can see actual dollar differences between 

the marketing alternatives. 

Evaluation Form 2 is a sample of a way to evaluate 

production possibilities and determine a target price. The 



beef producer denotes the year and type of cattle at the top 

of the form and would use a form for each different group 

of cattle. Line one lists the pro jected number to be fed 

or raised. Line two is divided into four parts ; variable 

costs , fixed costs, total costs and profit ob jective , and 

is figured on a per pound basis. 

Line three is where the expected market weight is 

denoted, and line four is where the personal target price 

is written. The probable month of sale of the animals is 

listed on line five. 

The total cash receipts per head are determined on 

line six by multiplying line J times line 4 (line 6 = line 

J x line 4). Total cash receipts for the group of cattle 

can be figured on line seven by multiplying line one 

times line 6 ( line 7 = line 1 x line 6). The last line, 

number eight, when calculated should give the beef producer 

an estimation of receipts needed to cover cash costs. Line 

eight is derived by multiplying line one times line 2c 

( line 8 = line 1 x line 2c). 

Once an evaluation system or marketing plan is 

established, it is quite likely to be refined after each year 

of use. The second year plan will be more useful and 

accurate than the first and so on. o single marketing 

evaluation system is likely to fit every beef operation. 

Plans must be tailored to fit each individual beef opera­

tion and should be flexible to allow changes if needed. 
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Marke ting 
Al ternativ e We ight 

Current 
rice  

Fu Lure 1 

Future 2 

Future 3 

F uture 4 

Future 5 

Direct  
Buyer 

'l'erminal 

Auc L ion 1 

Auc t ion 2 

Auction -

Auc ti on 4 

Auction 

Evaluati on F orm 1 ( example )  

EVALUATI ON OF MARKETI NG ALTERNATIVE PR I CE S  

3 

Price  
£er lb . 

4 

Total 
R e turns 

5 6 
Total 

Produc tion Marke ting 
Costs C o s ts 

7 8 

Transportati on Net 
C o sts R e turns 

a-. 
OJ 



Evaluation Form 2 ( example) 

Marketing Plan 1 
Year Commodity 

1 .  Pro jected production (number of head) 

2 . Price necessary per pound to: 

3 . 

4 .  

5 . 

6 .  

8. 

1 

a. Cover variable costs 

b. Cover fixed costs 

c. Cover total costs 

d. Meet profit ob jective 

Expected market weight 

Personal price target ( per pound) 

Probable month of sale 

Total cash receipts per head at 
personal target price 
( line 3 x line 4) 

Total cash receipts received at 
personal target price 
( line 1 x line 6) 

Cash receipts needed to cover 
total cash costs 
( line 1 x line 2c) 

Adapted from "Developing a Marketing Plan 1
' ,  

Norman Tolman and Hugh McDonald, Cooperative 
Extension Bulletin EC-809. September 1 98J. 
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