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CHAPTER I 

INTRODUCTION 

Problem Statement 

Fed beef cattle production is relatively widespread 

and economically important in most areas of the Texas High 

Plains and surrounding regions. For 1982-86, the average 

value of fed cattle sales was $3.1 billion per year, or 

31% of the value of all farm products produced in Texas 

(Texas Crop and Livestock Reporting Service). Custom 

cattle feeding, the process of producing fed cattle in a 

feedlot for a fee, accounted for a large proportion of 

this value (Thompson and O'Mary, 1983). 

Since the 1960's, custom cattle feeding has provided 

a means for high income taxpayers to generate writeoffs 

against current income, creating a tax shelter. The 

cattle feeder has generally been able to survive, and even 

prosper, in this environment because of the added return 

provided by the tax system. All of this changed with the 

Tax Reform Act of 1986 which eliminated, or greatly 

reduced, the tax advantages of feeding cattle. The return 

for a cattle feeder is the sum of (a) the prepaid feed 

return which is the return on the interest-free loan 

provided by deducting prepaid expenses and (b) the market 

return, which is the return earned from feeding cattle 

without considering the advantage of prepaying feed. 



There has been less need in the past to fix feeding 

margins because of the prepaid feed return which has 

helped to offset unfavorable feeding results. With the 

change in the tax law there is less margin for error 

because the tax system is not providing a fixed portion of 

the return. In this new economic environment, a cattle 

feeder may not be able to survive unless he is able to 

manage risks associated with feeding cattle. Thus, this 

study will identify the risk and return associated with 

custom cattle feeding. 

Two basic types of risk have been identified. The 

first is production risk, which is concerned with such 

items as feed efficiency, death loss, adverse weather, 

rate of gain, etc. The second type of risk is market or 

price risk, which is concerned with the purchase price of 

inputs and the selling price of the final product. 

Together, these two basic types of risk combine to make up 

the total risk faced by the cattle feeder. 

It is the goal of this study to develop a break-even 

program that can be used to estimate costs of feeding 

cattle recognizing the effects of changing production 

variables. Then, with the placement of a hedge in live 

cattle futures contracts, this study will analyze the risk 

and return of hedged and unhedged cattle feeding and 

identify the associated risk premiums which cattle feeders 

might implicitly pay. 



Objectives 

The general objective of this study was to 

investigate the risk and return associated with feeding 

cattle on a custom basis in the Texas High Plains. 

More specifically, the objectives of this study were 

to: 

1. Develop a break-even budget to predict cattle 

feeding profit margins; 

2. Determine the risk and return involved in hedged 

cattle feeding; 

3. Compare the risk and return from a hedged position 

to that of an unhedged position; and 

4. Examine the risk and return of cattle feeding in 

the context of the Sharpe and Lintner capital 

asset pricing model (CAPM). 

General Methods and Procedures 

Break-even budgeting, linear programming, and 

regression analysis were the principle research tools 

utilized in this study. The analysis included the 

comparison of returns from cash and hedged marketing 

alternatives. The results were obtained by the following 

procedures. 

First, a break-even budget was constructed to predict 

the cost of feeding cattle. These costs include the 

purchase price of feeder calves, as well as feed and 

nonfeed expenses. At the time of placement, feeder calf 



prices are known, however, the feed and nonfeed costs must 

be estimated. To estimate feeding costs, a least-cost 

ration price was multiplied by the number of units of feed 

expected to be consumed, calculated from a feed intake 

equation. Weight gains were estimated, given specific 

ration compositions, using an average daily gain growth 

equation. Nonfeed costs such as death loss and shrink 

were estimated from actual feedlot conditions. Profit 

margins were projected by subtracting the total costs from 

a localized live cattle futures price corresponding to the 

expected marketing date. 

Second, actual information on feeding costs, break

even price, total feedlot gain, date marketed, and profit 

or loss were obtained from feedlot close-out statements. 

These actual data were simulated using the break-even 

program whereby the mean and variance of predicted versus 

actual feeding returns were compared to determine the risk 

involved in hedged cattle feeding. 

Third, cash marketing results were used in 

conjunction with a routine hedging strategy where cash 

market and futures market profits and losses were summed 

across all feedlot pens. The mean and variance of hedged 

versus unhedged returns from the feedlot data were 

calculated to compare profitability and risk. The mean 

return on futures transactions represents the risk premium 

implicitly paid by hedgers in the futures markets. Thus, 



a hedger receiving mean futures market returns less than 

zero has paid a positive risk premium for hedging. 

Finally, the feeding period return to equity was 

calculated and examined in the context of the excess 

return form CAPM. The relationship between cattle feeding 

return and the overall market return was estimated by 

applying least squares regression to historical excess 

return data. As a proxy of the market portfolio, this 

study combined the return for the Standard and Poor's 500 

stock index and the Dow Jones cash commodity index while 

the riskless rate of return was represented by the return 

on 91-day U.S. Treasury bills. According to CAPM, the 

relevant measure of risk is the covariance between cattle 

feeding returns and that of the market portfolio, termed 

systematic risk. From the regression equation, the slope 

coefficient or beta is an estimate of this risk. Cattle 

feeders can expect a positive return only if beta is 

significantly greater than zero, implying that cattle 

feeding returns are related to overall market returns. In 

addition, Jensen and Sharpe performance measures were 

computed to estimate compensation paid to cattle feeders 

for assuming risk. 



CHAPTER II 

REVIEW OF LITERATURE 

Previous studies determined the importance of 

production coefficient variation in the budgeting 

procedure, formulating beef cattle rations, the existence 

of a risk premium in live cattle contracts, the use of 

hedging to increase profits and/or reduce profit variance, 

and CAPM's which conclude that commodity futures contracts 

are not risky assets. 

The first article reviewed dealt not with hedging but 

with the problems faced by producers who use U.S.D.A. 

budgets to determine cattle feeding profitability. Trapp 

and Webb (1986) compared the technical parameters in 

U.S.D.A. cattle feeding budgets to actual feedlot data and 

concluded that by holding the physical production 

coefficients of the budgets constant, the U.S.D.A. was 

ignoring one major source of profit volatility. 

In addition, they found feeder cattle and slaughter 

cattle price variation in the industry data caused by 

changes in market prices in general and by purchases and 

sales of different weights and qualities. Also, industry 

ration price variation was found to be due to changes in 

feed prices as well as changes in ration composition. 

This study will attempt to address both of these sources 

of profit variation. However, it should be noted that the 



average production coefficient of variation was found to 

be 3.3, while the average price risk coefficient of 

variation was 8.8. Hence, market or price risk was 

estimated to be about 2.5 times greater than production 

risk for the cattle feeding venture. 

In an article by Hayenga, DiPietre, Skadberg, and 

Schroeder (1984), the authors considered the existence of 

a risk premium in live cattle futures contracts. To 

calculate the average risk premium during the period 

studied, the mean of the midpoints of the futures range 

for each trading day during the month that the hedge was 

initiated was calculated and subtracted from the mean of 

the midpoints of the futures range for each trading day 

during the contract expiration month. If the average 

futures price when the short hedge was placed was lower 

than the average futures price when the hedge would be 

lifted, a positive risk premium would be implicitly paid 

by a short hedger for price assurance provided by the 

futures position. 

The analysis, covering live cattle contracts expiring 

during 1972-1981, showed that cattle futures typically did 

not have a risk premium significantly different from 

zero. However, for positions taken eight to nine months 

before contract expiration, a relatively small risk 

premium existed near $1.00 per cwt. In addition, the 

authors experienced the existence of seasonality in live 

cattle risk premiums and even noted negative premiums for 
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the May-September period. These results indicate that 

speculators are willing to assume risk at zero return in 

exchange for the opportunity to profit from risk 

assumption. 

The performance of various hedging strategies 

involving the use of live cattle futures has been the 

topic of many research reports and economic articles. In 

a unique article by Gorman, Schuneman, Catlett, Urquhart, 

and Southward (1982), the authors report the results of a 

study which simulated using selected hedging strategies on 

pens of cattle in a commercial feedlot over a period of 

six years. Typically, the evaluation process used in 

previous studies to measure the effectiveness of the 

various hedging strategies and the relationship of the 

strategies to the no-hedge strategy held many factors 

constant that could have, under real world conditions, 

affected the profitability of the hedging strategies. In 

this study, most of the factors controlled by assumptions 

in previous studies were not controlled. 

Historical feedlot data from 1971 to 1977 were 

analyzed to determine such production parameters as 

quantity of feed needed, daily weight gains, feed 

conversion ratios, and the length of time the animals 

would be on feed. The expected market weight of each pen 

fed and the projected days on feed were specified as 

functions of in-weight, sex of cattle, and the season of 

the year. The relationship was then estimated by applying 



least squares regression to the historical data. In all, 

the study examined six hedging strategies: 1) no-hedge, 

2) routine hedge, 3) selective hedge, 4) moving averages, 

5) tolerance intervals, and 6) investor-feeder. Much like 

this study, the authors considered continuous cattle 

feeding and hedging except in strategy number six which 

allowed for not placing cattle on feed if the profit 

target was not met. The no-hedge strategy resulted in an 

average cash market loss of $25.10 per head on steer 

cattle over the study period. While not all the pens lost 

money, feeding was profitable for approximately a third of 

them with a higher frequency of larger profits and larger 

losses associated with steer versus heifer feeding. The 

routine hedge strategy yielded a mean futures market loss 

of $1.40 per head or $0.13 per cwt. on steers, which would 

add to the average cash market loss of $25.10 per head, to 

produce an average combined loss of $26.50 per head over 

the period. The authors note that slightly more than half 

of the pens would have been hedged profitably, but not 

profitably enough to offset the unprofitable hedges and 

losses in the cash market. 

The authors point to the following factors which 

might have introduced errors in their findings: 1) 

accuracy of estimating break-even costs, 2) changes 

occurring in the basis during the feeding period, 3) the 

gross weight of the cattle marketed being not exactly 

equal to the gross weight of the futures contract, 4) the 
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cash market prices and the futures market prices not 

coinciding with the time the cattle were marketed, or 5) a 

combination of the above. This study will try to reduce 

or avoid the effect of the problems mentioned above. The 

authors also indicated that none of the strategies 

designed for the operator interested in keeping his 

feedlot full would have resulted in an average futures 

market profit greater than the average cash market loss. 

Given that grain sorghum is a major feed ingredient 

in Texas High Plains cattle feeding rations and no futures 

contract trades for the commodity, the possibility of 

predicting a price for sorghum through corn futures must 

be considered. Jackson, Grant, and Shafer (1980) compared 

weekly Houston export prices for sorghum and Chicago corn 

futures for 1968-1978 and found seasonal patterns which 

suggest the usefulness of corn futures in reducing sorghum 

price risk. The authors also reported, in some cases, 

futures prices are used to establish specific cash 

prices. In such cases, the futures and cash prices are 

clearly linked. As an example, they cited information 

from the Texas Coastal Bend sorghum producing area that 

indicated the local export price for U.S. No. 2 sorghum 

was based on the July corn futures price. Thus, this 

study will predict the purchase cost of grain sorghum over 

the feeding period by adding a three-year average 

historical basis for the Triangle area to the Chicago corn 

futures price. 
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To expand the simple short hedging strategy in live 

cattle futures employed by most research efforts, studies 

by Shafer, Griffin, and Johnson (1978) and Leuthold and 

Mokler (1979) simultaneously forward price the main 

factors of production, feeder cattle and corn, along with 

the short hedge of the fat cattle. Both of these studies 

suggest that the three-way hedge may give superior results 

to ignoring the input futures markets and placing only the 

single short hedge. 

The reason for the success of the prehedging 

strategies is that the input cost-output profit margins 

are explicitly considered. The futures market allows the 

input costs to be locked in, except for basis changes, and 

the output revenues to also be locked in, except for basis 

changes. However, both of these studies neglect to 

address the issue of variable production coefficients by 

assuming a "typical" feeding situation in the analysis. 

It is the purpose of this study to address this issue and 

determine the amount of risk in a hedged custom cattle 

feeding venture, both from price variation and production 

coefficient variation. 

Risk and return from agricultural commodities has 

been studied in the context of CAPM by, among others, 

Dusak (1973), Carter, Rausser, and Schmitz (1983), Baxter, 

Conine, and Tamarkin (1985), and Elam and Vaught (1988). 

Duzak employed CAPM to investigate risk and return 

from wheat, corn, and soybean commodity futures contracts 
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over the period 1952 to 1967. Returns from the Standard 

and Poor's 500 stock index and 15-day U.S. Treasury bill 

were used as proxies of the market portfolio return and 

risk-free rate, respectively. Tho results show systematic 

risks and average returns for the commodities close to 

zero, implying that the contracts were not risky assets 

when held as a part of a large portfolio of assets. 

Carter, Rausser, and Schmitz first introduced 

commodity returns into the market portfolio by developing 

a market proxy based on an equal weighting of the Standard 

and Poor's 500 stock index and the Dow Jones commodity 

futures index. The authors argued that futures should be 

included in the market portfolio because futures represent 

capital assets. Using their revised index, the average 

levels of systematic risk for wheat (0.75), corn (0.59), 

and soybeans (0.76) were obtained. Although the betas for 

individual futures contracts were not significantly 

different from zero, the size of the betas and the 

t-ratios were much larger than those obtained in past 

studies which did not include commodity futures in the 

market portfolio. 

The Carter, Rausser, and Schmitz study was criticized 

for giving too much weight to commodity prices in the 

market portfolio. Marcus (1984) suggests a weight of 

approximately one-tenth derived from several sources. 

First, agricultural farm assets were 11% of household 

sector wealth in 1977. Second, 1982 income data show that 
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gross farm income was 7% of national income; and finally, 

net farm income including government payments was 12% of 

corporate profits. 

As a result, the authors Baxter, Conine, and Tamarkin 

duplicated Dusak's study but used a revised index as a 

market proxy. The Standard and Poor's 500 stock index and 

the Dow Jones commodity futures index were assigned 

weights of 0.94 and 0.06, respectively. They found 

systematic risk levels for wheat (0.08), corn (0.05), and 

soybeans (0.09), which were not significantly different 

from zero. Their conclusions, therefore, support Dusak's, 

that wheat, corn, and soybean futures contracts are low 

risk assets. 

In a more recent article by Elam and Vaught, risk and 

return in cattle and hog futures was examined in the 

context of CAPM. The authors provide estimates of 

systematic risk for cattle and hog futures contracts using 

a market portfolio based on the weighting scheme suggested 

by Marcus. 

The model estimated is slightly different than the 

traditional excess return CAPM. When a futures contract 

is purchased, only a portion of the value of the futures 

contract (5 - 10%) is put up as margin, while 100% of the 

value of the price of stock must be paid when stock is 

purchased. Because of this full payment upon purchases of 

the stock, the return on a stock should reflect the time 

value of money Rf. On the other hand, the return on a 
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futures contract should not reflect the time value of 

money because virtually no money is put up to purchase the 

futures contract. Thus, Elam and Vaught used the equation 

E(R) = B (E(Rm) - Rf) 

to explain returns on futures contracts where E(R) is the 

expected return on a futures contract, E(Rm) is the 

expected return on the market portfolio, and B, or beta, 

is the systematic risk associated with the contract. 

Based on the suggestion by Marcus, Elam and Vaught 

assigned a weight of 0.10 to the return for the Dow Jones 

index of cash commodity prices and a weight of 0.90 to the 

return for the Standard and Poor's 500 stock index. 

The authors estimated systematic risk for six cattle 

and hog futures contracts over the period 1975-1985 using 

least squares regression. They found betas for both 

cattle and hogs to be positive with four betas for cattle 

and one beta for hogs significantly different from zero. 

However, the mean beta for cattle (0.20) and the mean beta 

for hogs (0.24) were quite small indicating relatively low 

systematic risk in owning cattle or hog futures. This 

implies that the return on livestock futures should be 

low. Consistent with the low betas, the actual returns 

measured by the mean monthly returns for the six futures 

groups were 0.0024 for cattle and 0.0032 for hogs. 

In conclusion, the authors point to a contradiction 

in that livestock futures are variable in price and 

therefore risky in a Keynesian sense, but relatively low 
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rates of return are paid to speculators for bearing this 

rir.k. Thus, the hypothesis that commodities are high-risk 

investments with high rates of return was rejected. On 

the other hand, in the context of CAPM, cattle and hog 

futures were found to be low-risk commodities with low 

returns commensurate with their risk. 



CHAPTER III 

CONCEPTUAL FRAMEWORK 

To develop the conceptual framework, several 

definitions and assumptions must be stated. First is a 

definition of the custom cattle feeding activity or 

business venture used in this study. Some general 

characteristics include fluctuating input and output 

prices, intensive use of both equity and debt capital, and 

exposure to uncontrollable factors, such as weather and 

death loss, all of which contribute to the risk associated 

with producing beef cattle for slaughter. Typically, 

custom cattle feeding is the process of producing fed 

cattle in a feedlot for a fee under conditions of risk in 

an attempt to gain a profit. 

Most custom fed cattle are owned either by other 

cattle feeders, including cattle speculators, or by 

farmers and ranchers. In most cases, management is 

exercised by the feedlot and may include purchase and/or 

sale of the cattle, feeding and care of the cattle, and 

financing. 

This study will focus on identifying the risk and 

return of a particular cattle feeding period for the 

custom feeder. The main objective of this study is to 

investigate, empirically, the risk and return associated 

with feeding cattle on a custom basis in the Texas High 

16 
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Plains. The specific alternatives considered include 

hedging through futures market transactions in the live 

cattle, and as a control, cash marketing. 

Fries Risk 

Prior to entering into the feeding process, a cattle 

feeder typically has an expected price he anticipates 

receiving for his fed cattle. Once production has begun, 

deviations from the expected price can be termed market or 

price risk. These deviations can be either favorable 

(price increases) or unfavorable (price decreases) to the 

producer. It is the unfavorable deviations which create 

problems. 

Similar price fluctuations are also common for feed 

ingredients used in the feeding process; however, 

favorable deviations are represented by price decreases 

and unfavorable deviations by price increases. 

Hedging 

Economic theory suggests that at least two types of 

benefits may arise through futures trading. First, 

futures trading provides for shifting risks from producers 

to others who are willing to bear the risks at lower 

costs. In this respect, the futures market is as an 

alternative to other types of capital markets such as the 

stock market or contracting. 
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Another type of benefit arises when the foward prices 

generated by futures trading enables producers and 

marketing firms to better coordinate production and 

marketing plans. This can result in improved allocation 

of production resources over time. In this function, 

futures trading serves as a supplement to other 

coordinating arrangements such as integration through 

ownership, cooperatives, marketing agreements, and 

government control. 

The hedging of inventories in commodity futures 

contracts is a well established business practice, having 

been employed by grain merchants in the Midwest at least 

since the 1870's. Cattlemen have had a hedging market 

available in the Chicago Mercantile Exchange live beef 

cattle futures contract since 1964 and the feeder cattle 

futures contract since 1971. Prior to analyzing how price 

risk is affected by hedging, some definitions and 

assumptions must be made. 

Hedging can simply be defined as the assumption of a 

position in the futures equal and opposite to an already 

existing, or immediately anticipated, cash position. For 

this study, it will be assumed that the custom cattle 

feeder is in a short, or selling hedge, position with 

respect to his cash cattle position. In other words, the 

producer has sold live cattle futures, while at the same 

time, he owns cattle that are being fed for slaughter. 

When the cattle are sold in the cash market, the contracts 
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will be bought back in the futures market. In completing 

this simultaneous transaction, the custom cattle feeder 

will have protected himself from any price risk that might 

have occurred in the cash market. 

A final assumption must be made concerning the price 

relationship between cash and futures markets. This 

relationship, termed the basis, is measured by subtracting 

the futures price from the cash price of a given 

commodity. If the relationship remains as expected while 

the hedge is held, the producer would only be exposed to 

production risks such as death and fluctuating weight 

gains. However, if an unexpected change in the basis 

occurs while the producer is in a hedged position, he also 

faces a basis risk. 

The elimination of price risk does have some 

drawbacks in that the producer locks in a fixed price for 

his output. Thus, he forfeits any opportunity for gain 

from favorable price changes that might occur during the 

feeding process. Another disadvantage might be margin 

calls, which are made when the futures price moves against 

the producer's position. A live cattle futures price 

increase could be an unfavorable move against the 

producer's selling hedge. 

Since feed represents such a large proportion of the 

cost of feeding cattle, a feedlot with adequate storage 

and financing generally will purchase feed ingredients at 

the most advantageous time. In addition, a considerable 
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amount of feed is forward contracted through farmers and 

local elevators. Thus, the cost to feed cattle can be 

projected with reasonable accuracy. 

Given that the prices of major feed ingredisnts have 

been "locked in" by the feedlot operator, the custom 

cattle feeder need not hedge his feed purchases in the 

futures markets. To do so would result in a speculative 

long, or buying, position in futures contracts. Thus, 

this study will not attempt to hedge feed purchases. 

Cash marketing will be used as a standard of 

comparison for the hedged marketing alternative. It is 

assumed that the producer is subject to all price risks 

under cash marketing and is, therefore, exposed to all 

risks. It is proposed that, through the use of hedging, 

price deviations can be reduced, especially those which 

are unfavorable, thereby reducing the level of variation 

in net returns faced by the producer. 

Risk Premium 

It has been suggested that a producer routinely 

hedging in the futures markets could face reduced profits 

because of a risk premium implicit in futures prices. As 

J.M. Keynes (1930) suggested, a bias might exist in 

futures that are used extensively for hedging. In a risk-

averse world, the difference between the futures price 

today and the futures price expected to exist at the time 

the hedge is to be lifted provides an estimate of the risk 
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premium paid by those reducing their risk to those willing 

to accept that risk. 

Theoretically, it seems likely that speculators 

considering a position opposite in futures to that of 

hedgers might require futures prices that offer a risk 

premium before taking that position. This would 

compensate them for the greater risk associated with a 

large number of unexpected market developments that might 

occur before liquidating their position. Hayenga, et al., 

and Gorman, et al., found risk premiums in live cattle 

futures in excess of $1.00 per cwt. However, in an 

inflationary period, part of this risk premium may be due 

to conservative estimates of commodity price inflation. 

This study will evaluate the existence of such a premium 

paid by routine hedging custom cattle feeders. 

CAPM and Cattle Feeding 

Having defined the factors which cause risk in a 

custom cattle feeding venture, a more inclusive analysis 

can be performed. Fundamental to any asset pricing theory 

is the concept that the price of an asset is based upon 

expectations of future cash flows from the asset. Such 

models are ex ante, or forward looking, in contrast to 

models based on historical, or ex post data. For example, 

in deciding whether to buy or sell a stock, one bases the 

decision upon an uncertain future with respect to future 

dividends and a future selling price. The price an 
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investor is willing to pay for the stock today depends 

upon both the expected total return for the stock and the 

uncertainty associated with that future return, relative 

to both the expected returns and the uncertainty of other 

stocks in the market. One particular question is of 

interest to this study: What will be the relationship 

between risk and expected return for custom cattle 

feeding? Capital market theory seeks to predict the 

relationship among these important variables in 

equilibrium. 

At this point some definitions must be stated. 

First, a financial security, such as a bond, is a contract 

between two entities and can be characterized as having a 

fixed rate of return. On the other hand, a capital asset 

is a contract between an investor and the "outside world" 

which does not have a fixed rate of return. In the case 

of custom cattle feeding, the investor is the producer who 

contracts with "Mother Nature" to produce fed cattle. As 

a result, the residual of gross income and expense 

represents the cattle feeder's return. For the purpose of 

this study, no distinction will be made between financial 

securities and capital assets. A security simply 

represents a prospect for a future receipt. Given its 

present price, any security can be characterized by an 

expected return, a standard deviation of return, and a set 

of correlation coefficients relating its outcome to that 

of each of the other securities in the marketplace. 
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The one-period ex ante Sharpe (1964) and Lintner 

(1965) capital asset pricing model has the following form 

E(Ri) = Rf + Bi (E(Rm) - Rf) 

where Ri is the return on asset i and E(Ri) is its 

mathematical expectation; Rf is the riskless rate of 

return; Rm is the return on the market portfolio of all 

assets, and E(Rm) is its mathematical expectation; and 

Bi = cov(Ri,Rm)/var(Rm), where cov() is the covariance and 

var() is the variance, is a measure of the extent to which 

the risk of asset i cannot be diversified away or its 

systematic risk. The model says that the expected return 

on asset i is equal to the riskless rate of return, Rf, 

plus the product of the systematic risk of the asset, Bi, 

and the excess return on the market portfolio (E(Rm) -

Rf). Assets with returns that have a high covariance with 

overall market returns are risky because including them a 

portfolio increases the variability of the portfolio's 

return. In contrast, an asset with a return which is 

independent of the return on the market portfolio is not 

risky because including it will not increase the 

variability of the portfolio's return. 

From portfolio theory, any security will be 

compensated only for bearing those risks that cannot be 

diversified away. Within this context, custom cattle 

feeders can expect a positive return only if cattle 

feeding returns are related to returns for all assets 

taken together. However, according to the CAPM, if custom 
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cattle feeding returns are independent of overall market 

returns, cattle feeders should expect returns equal to the 

rate of return on the riskless asset Rf. 

Hypothesis 

It is hypothesized that the use of hedging may be 

able to reduce the market risk a custom cattle feeder 

faces while maintaining reasonable profit levels relative 

to cash marketing alternatives. In addition, it is 

hypothesized that custom cattle feeding returns are 

independent of overall market returns implying that custom 

cattle feeding returns should be approximately equal to 

the riskless rate of return. 



CHAPTER IV 

METHODS AND PROCEDURES 

Introduction 

This chapter presents in detail the methods and 

procedures used to obtain the stated objectives. First, a 

description of the study period and data sources will be 

given. Second, the projection of costs associated with 

feeding cattle will be discussed. Third, the calculation 

of the expected returns from custom fed cattle will be 

described. Finally, the CAPM estimation procedure will be 

illustrated. 

Study Period and Data Sources 

To provide a perspective on the usefulness to hedgers 

of fed cattle and the associated risk premiums, this study 

included monthly feeding data from the period of August, 

1980 to January, 1988. While the earliest part of this 

period was characterized by a rising price trend for 

cattle and inputs used in production, quite the opposite 

is true for the period from 1982 to 1986. More recently, 

prices have had an upward trend.> However, the results 

should be representative of the situation with highly 

volatile commodity markets and occasional governmental 

intervention of one form or another. 

25 
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To estimate the price of grain over each feeding 

period, daily closing futures prices of the Chicago and 

Kansas City Boards of Trade for corn and wheat were used. 

These data were adjusted, or localized, using three-year 

average historical basis data for corn, grain sorghum, and 

wheat in the Texas High Plains Triangle feeding area 

(Texas Ag. Ext. Serv.). To account for handling and 

storage fees, an elevator margin of $0,375 per cwt. for 

corn and milo and $0.40 per cwt. for wheat were included 

(Brugel, 1988). Moreover, Chicago Mercantile Exchange 

daily closing prices were used to represent live cattle 

futures prices that could have been reasonably obtained by 

a potential hedger (Wall Street Journal). However, for 

flexibility, Mid-American Commodity Exchange (Mid-Am) mini-

contracts for live cattle were used. The mini-contracts 

specify delivery of 20,000 pounds of live cattle where 

Chicago Mercantile Exchange contracts specify delivery of 

40,000 pounds. Prices movements of Mid-Am contracts were 

assumed to be equal to those of Chicago Mercantile 

Exchange live cattle futures contracts. 

Data relevant to the cash markets came from several 

sources. The prices used to represent cash market prices 

available to custom cattle feeders for 650- to 750-pound 

medium-framed feeder steers and 1000- to 1200-pound Choice 

grade slaughter steers came from the Agricultural 

Marketing Service, U.S.D.A., in Amarillo, Texas. To 

represent hay costs, Texas farm prices for baled alfalfa 
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were used and marked up $15 per ton for transportation and 

chopping (U.S.D.A., Agricultural Prices. various issues 

and Professional Hay Service, 1988). Additional ration 

ingredient prices and other costs of production were 

obtained from a private industry source in the Triangle 

area. Moreover, financing costs were calculated using the 

prime rate of interest plus two percentage points as given 

in the Wall Street Journal at the time of placement. 

A commercial feedlot, located in the Triangle area, 

with a one-time capacity of 32,000 head made its feeding 

records available over the study period. The cooperating 

lot feeds cattle for ranchers and others on a custom 

basis. Close-out statements, which showed actual costs, 

prices, and returns for individual pens of fed cattle were 

obtained. The statements reported the sex, weights, 

numbers, and dates the cattle were placed on feed and 

marketed; costs of the feed and medical treatments; and 

feed conversion rates and costs per pound of gain. Only 

those statements which represented medium-framed steer 

cattle with placement weights of 650 to 750 pounds and 

marketing weights of 1000 to 1200 pounds were collected. 

In all, two pens per month or a total of 150 pens 

containing approximately 23,000 head were included in the 

study. Feedlot data for the year of 1984 were missing, 

therefore not included in this study. 

Finally, the Standard and Poor's 500 stock index and 

the Dow Jones spot commodity index were employed to proxy 
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the market portfolio of all assets (Standard and Poor, 

1988, and Wall Street Journal). Furthermore, the yield 

over each feeding period on U.S. Treasury bills served as 

a proxy for the risk-free rate of interest. 

Costs of Cattle Feeding 

The projection of the total cost or break-even price 

for custom fed cattle entails adding the purchase price of 

feeder cattle, feed costs, and other nonfeed costs such as 

death, medicine, and shrink. At the time of placement, 

the purchase price of feeder calves is known with 

certainty. On the contrary, the other costs, which will 

be incurred throughout the feeding period, must be 

estimated. 

From an economic standpoint, feed costs are a major 

item of expense accounting for approximately 70% of the 

cost of producing fed cattle. Using the linear 

programming technique (LP), a least-cost ration 

composition was formulated for each feeding period given 

the nutritive requirements for the animal, nutritive 

content of the feeds, and ingredient costs. Brokken 

(1971) presents several models for dealing with the 

interdependent nature of the two energy equations of the 

Lofgreen-Garrett (1968) net energy system in ration 

programming. This study used his approach dubbed "Model 

IV" in which the objective was to find a least-cost blend 
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of ingredients weighing a certain amount for which a 

certain basic nutrient composition was also specified. 

In order to more accurately approximate feeding 

costs, a ration formulation was constructed for both a 

starter and finisher ration. It was assumed that the 

starter ration was fed approximately 21 days or 15% of the 

average feeding period. The specific ration compositions 

used in this study are shown in Table 1 and explained in 

the following paragraph. In addition to the cost of the 

feed ingredients, a mark-up of $15 per ton was added to 

the final ration cost for the use of the facilities, 

utilities, labor, management, and a contribution to the 

feedlot owners. 

Consultation with industry nutritionists provided the 

appropriate ration compositions or row constraints 

(Nutrition Service Associates, Inc., 1988, Purina Mills, 

Inc., 1988, and Richardson, 1988). The specifications 

included restrictions for: net energy for maintenance, 

NEm; net energy for gain, NEg; tallow, FAT; cane molasses, 

MOL; crude protein, CP; nonprotein nitrogen, NPN; 

roughage, ROU; alfalfa, ALF; cottonseed hulls, HULLS; 

calcium, Ca; phosphorus, P; potassium, K; salt, SALT; 

Ruroensin, RUMENSIN; Tylan, TYLAN; trace mineral package, 

TM; vitamin A, VIT A20; vitamin D, VIT D80; vitamin E, VIT 

E125; dry matter weight, DMWT; and as-fed weight, AFWT. 

Each nutrient amount within the ration was constrained to 
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Table 1. Ration Nutrient Composition. 

NutrientR starter 

NEm Meal 54.5600 > 

NEg Meal 31.6800 > 

Fat Lbs 0.9000 < 

Mol Lbs 6.3000 = 

CP Lbs 12.1500 > 

NPN Lbs 1.8000 < 

Rou Min—Lbs 35.0000 > 

Rou Max—Lbs 65.0000 < 

Alf Lbs 10.0000 > 

Hulls Lbs 25.0000 > 

Ca Min---Lbs 0.5400 > 

Ca Max Lbs 0.8100 < 

P Min Lbs 0.3150 > 

P Max Lbs 0.4050 < 

K Min Lbs 0.6200 > 

K Max Lbs 0.9000 < 

Salt Lbs 0.5000 = 

Rumensin-Lbs 0.0220 = 

Tylan Lbs 0.0050 = 

TM Lbs 0.0120 = 

Vit A20--Lbs 0.0120 = 

Vit D80—Lbs 0.0010 = 

Vit E125-Lbs 0.0030 = 

DMWT Lbs 80.0000 > 

AFWT Lbs 100.0000 = 

Finisher 
82.7200 

56.3200 

4.5000 

4.5000 

11.7000 

2.7000 

6.0000 

10.0000 

3.0000 

3.0000 

0.5400 

0.8100 

0.3150 

0.4050 

0.6200 

0.9000 

0.3750 

0.0220 

0.0043 

0.0120 

0.0120 

0.0003 

0.0025 

80.0000 

100.0000 

> 

> 

< 

< 

> 

< 

> 

< 

> 

> 

> 

< 

> 

< 

> 

< 

— 

— 

— 

= 

= 

-

-

> 

~ 
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be either greater than (>), less than (<), or equal to (=) 

a specified level set out by the nutritionists. 

Furthermore, the ration formulation procedure 

included determining the feeds and feed additives 

available to Texas High Plains feedlots. Each feedstuff 

represented a column activity in the LP, (Table 2). The 

ingredients included corn, milo, wheat, tallow, cane 

molasses, cottonseed meal, wheat middlings, alfalfa meal, 

meat and bone meal, urea, ammonium sulfate, alfalfa hay, 

cottonseed hulls, potassium chloride, dicalcium phosphate, 

limestone, salt. Rumensin, Tylan, vitamin A, vitamin D, 

vitamin E, and a trace mineral package. The numeric 

values associated with each row in a column of the LP 

contained the cost of a particular feedstuff, its nutrient 

content on an as-fed basis, and its unit weight (National 

Research Council, 1984). From Table 2, milo had a cost of 

$0.0378 per pound and provides 0.89 and 0.62 megacalories 

of net energy for maintenance and gain, respectively, per 

pound. 

After determining the cost and ingredient composition 

of the ration, the simulation process involved using 

biological growth and feed intake functions for medium-

framed steer cattle (National Research Council, 1984). 

Given the NEm content of the overall ration and the mean 

animal weight (W), the daily feed intake function 

DFI = W**0.75 (0.1493NEm - 0.046NEm**2 - 0.0196) 

was used to predict the quantity of feed each animal 



32 

I 

I 
C! 
H 

o 

• H 

& 

CO 

8 
i 
W 

^ O O O O O «4 

r o r • ^ c o 

• * o o o o o o o o o o o o o o o o o » ^ « ^ 

c in 
Of ^ 

a o 

0 0 0 0 T ) ^ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 « » ^ 

(M 

UJ 
CD 
S O 

i p < D N O O t A O O O O O t A \ A ( r < r O D f l D O O O O O O O f n 

o o o o 
• • I t • • 

o o o o o o 

c o o o • o o < « o o o 
^ o o o o o 

O i n i n T O O a D O O O O O ( M ( M ( B O D ' ^ * 4 O O O O O O O 0 ^ 

S T « 0 «i> 0 0 0 0 « ^ * 4 • ^ O O «4 o o o o o o o z * * • • • • • • 
s e o e o o o o o 

^ O i n < r o o < n o o o o o u > t A * 4 ^ < D a > o o o o o o o « 4 e c r w r w ^ »^ ^ w4 w* ̂  to m 9» 
r o o o T o o * « o o o 
( A * • • • O O ' * u o o o o o o 

Z O OD l \ . 
<C T IT) <n 
O T" • • 
-J e o o 

O fO <x> 
O '^ l O 
(SI • • 
^ CM ^ 

«4 e o o o o i n i n e D a e o o o o o o o o m 
iw IV. o o a> a> rw 
O O O O M (M • 
o o o o o o o 

• • • t t • 

o o o o o o 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 « 

^ < r r w t A o o f ^ o o o o o T 5 r o o i n i ' ) o o o o o o o < s « ^ 
< C O < D « sO O O l O f O T T O 

u j i n > o (M 9 5 S 5 5 9 Ĵ 
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consumed per day (DFI). Next, the quantity of feed to 

achieve the required daily net energy for maintenance was 

subtracted from the DFI. The NEm equation used was 

NEm = 0.077W**0.75. 

The remaining feed quantity was multiplied by the ration 

NEg concentration to calculate the daily net energy 

supplied for gain. This level of NEg and the mean animal 

weight was then input into the daily weight gain equation 

ADG = 13.91NEg**0.9116 (W**-0.6837) 

to estimate the average daily gain (ADG) expected from a 

particular ration composition. 

The usefulness of growth and intake equation 

predictions depends on the ability to use them to predict 

rate and cost of gain. The National Research Council 

equations were adjusted to the feedlot data set. The DFI 

equation was adjusted upward by 13.5% to approximate the 

actual DFI. Then, as a result, the ADG equation was 

adjusted downward by 10.0% to approximate the actual ADG. 

Given that the equations derived from research data, this 

adjustment implies that maintenance requirements are 

higher under commercial feedlot conditions. 

Each animal had an expected finished weight of 1,100 

pounds. Thus, the expected number of days on feed was 

calculated by dividing expected total weight gain by the 

ADG. The total cost of feed consumed over the period was 

computed from multiplying the DFI by the unit ration cost 

and the number of days on feed. In addition, the number 
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of days on feed was added to the placement date to 

determine an expected marketing date for a specific pen. 

The nonfeed costs of feeding cattle include working 

and bi-'ller fees, medication and hospital expenses, death 

loss, shrink, and interest expense. For this study, the 

working, buller, medication, and hospital costs were 

combined, and assumed to have a mean value of $12 per 

head. The mean death loss was 0.67% while the mean shrink 

at placement and marketing was 3.2% and 4.0%, 

respectively. Expected nonfeed costs were derived as the 

mean values from the feedlot data. In addition, the 

shrink at marketing was the industry standard pencil 

shrink. Interest expense was calculated based on 

financing 70% of the feeder purchase price over the 

feeding period. However, since feed is consumed 

throughout the feeding period, interest from feed 

purchases was calculated based on 100% of the total cost 

of feed financed for half the feeding period. This 

approach does not accurately reflect the timing of 

interest expense associated with feed purchases, but does 

closely estimate the total interest expense for feed. 

To represent seasonal variation in certain production 

coefficients, indices were developed from the empirical 
* 

data. Coefficients indexed included average daily gain, 

working and medication costs, and death rate. Each index 

relates to the date of placement and specifies the amount 

each coefficient would be expected to vary from the 
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coefficient's mean value due to seasonality. The value of 

an index for a particular month was calculated by 

separating the pens into groups based on the month of 

placement. Then the mean coefficient for placements that 

month was divided by the mean coefficient for all 

placements. Figures 1, 2, and 3 illustrate each 

coefficient index. For instance, cattle placed on feed in 

February would be expected to have a 6.5% higher ADG, a 

40% higher death rate, and a slightly higher working and 

medication cost, relative to those values on average. 

Returns from Cattle Feeding 

Having developed the simulation budget, a break-even 

price for 75 pens or one pen per month was estimated using 

current market prices prevailing at the time of 

placement. To calculate the expected return, a target 

cash price for slaughter steers was established for each 

pen. This price represents the cash price a custom cattle 

feeder would expect for fed cattle at marketing. The 

target price was computed by adding the live cattle 

futures daily closing price for the expected date of 

marketing to an average Amarillo basis for that particular 

contract month for the previous three years (Texas Ag. 

Ext. Serv.). If a price was not available for that 

marketing date, the closing price from the next business 

day was used. Then subtracting the break-even price from 

the target price, an expected return was obtained for each 
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pen. Subsequently, actual information on feeding costs, 

weight gains, break-even prices, and profit or loss was 

compared to the predicted values. 

The consequences of price risk management were 

ascertained by applying a hedge to "lock in" a slaughter 

steer price for each feeding period represented by the 

feedlot close-out statements. Placement of hedges 

occurred routinely at the beginning of each feeding period 

and the hedge was held until the cattle were sold. 

Hedging calculations included sales of contracts when 

cattle were expected to be finished or the closest month 

beyond if a contract was not available in the expected 

delivery month. 

A brokerage commission of $30 was charged for 

executing futures trades against hedging transactions per 

roundturn. In addition, original margin deposits were 

assumed to be made with U.S. Treasury securities, 

eliminating the interest lost on deposits. Over the 

feeding period, margin calls and equity withdrawals were 

assumed to offset on average, reducing the interest 

opportunity to a relatively small amount, thus it was 

ignored. 

The pens of cattle, under actual feeding conditions, 

rarely match exactly with the total weight of multiples of 

20,000 pounds (the amount of one Mid-Am live cattle mini-

contract); hence, it was not possible to completely hedge 

the pens of cattle. Each pen was either overhedged or 
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underhedged, depending on the relationship of the 

estimated total pounds of fed cattle to be marketed from 

each pen and the number of futures contracts that resulted 

in the closest number of total pounds. For example, a pen 

containing 100 head of steers that were expected to weigh 

1,100 pounds on average when sold resulted in 110,000 

pounds of live cattle. Since contracts trade in 20,000 

pound units, the nearest total weight of futures contracts 

obtainable would be five contracts weighing a total of 

100,000 pounds or six contract weighing a total of 120,000 

pounds. This results in having 10,000 pounds unhedged or 

overhedged, respectively. Thus, it was necessary to 

establish the decision rule of one live cattle futures 

contract for each 20,000 pounds of expected delivery 

weight, or weight closest to it. For example, one Mid-Am 

contract of live cattle was considered sold if the 

expected delivery weight was between 20,000 to 30,000 

pounds and two contracts for 30,001 to 50,000 pounds. 

Having completed the hedging process, profits or 

losses from the futures transactions for each pen were 

tabulated. Then the cash market and futures market 

profits or losses across all pens of cattle were summed 

giving the net results of hedging. 

In order to analyze the level of risk and return in 

custom cattle feeding, the mean and variance of net 

returns per head were calculated for each outcome. The 

mean net return was used to compare profitability with a 
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higher return indicating a more profitable outcome. The 

variance was used as a measure of risk with a greater 

variance indicating a greater risk. Moreover, this study 

was able to measure the average risk premium as the mean 

return on futures transactions. A mean futures return 

less than zero would indicate that a positive risk premium 

had been paid for hedging price risk. 

CAPM and Cattle Feeding 

With the completion of the mean-variance analysis, 

the CAPM was used to provide a more comprehensive analysis 

of the risk and return associated with custom cattle 

feeding. The realized return on feeding cattle over the 

period t, Rt, was computed as 

Rt = NRt / NWt 

where NRt represented the net return from a pen of cattle 

and NWt denotes net wealth or equity capital invested in 

the cattle by the custom feeder. This study calculated 

net wealth as the sum of 30% of the feeder purchase cost 

and 50% of the total feed expenses. All other costs of 

production were assumed to have been paid at the time of 

billing. The return on the market proxy, Rmt, was 

calculated as 

Rmt = (It - It-1) / It-1 

where It and It-1 denote the Standard and Poor's 500 stock 

and Dow Jones spot commodity indices closing values at 

marketing and placement, respectively. The indices were 
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assigned weights of 0.90 to the stock index and 0.10 to 

the commodity index. Finally, the risk-free rate of 

return, Rft, over each feeding period on 91-day U.S. 

Treasury bills was obtained by calculating the discount on 

each bill and dividing it by the bill's price. The 

discount was computed by multiplying the number of days on 

feed for a particular pen times the discount rate yield at 

placement and a bill's face value or $1,000,000, then 

dividing by 360. The price was calculated by subtracting 

the discount from the face value. 

The systematic risk from cattle feeding was estimated 

over the study period using the excess return form CAPM 

Rt - Rft = a + b (Rmt - Rft) + et 

where a and b denote regression coefficients and et a 

disturbance term. The coefficients were estimated using 

ordinary least squares regression applied to the asset's 

historical excess return against the excess return on a 

proxy for the market portfolio. 

The regression line slope, b, then estimates the 

systematic risk of the asset. If b is found to be 

significantly positive, one rejects the null hypothesis 

that custom cattle feeding has zero systematic risk. In 

addition, the regression line intercept, a, was calculated 

as a performance measure for the asset and measures the 

mean excess return for the asset (Jensen, 1968). When a 

is significantly above zero, one concludes that custom 
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cattle feeding has earned an above average return for the 

given riskiness. 

To extend the analysis further, the Sharpe 

performance measure (Si) was calculated as 

Si = (Ri - Rf) / std(Ri) 

where std(Ri) denotes the standard deviation of cattle 

feeding returns. The return for bearing risk is shown in 

the numerator as the mean cattle feeding return, Ri, minus 

the mean risk-free rate Rf. The measure reflects the 

return earned for bearing risk per unit of total risk. 

Results of this study will be presented in the next 

chapter. 



CHAPTER V 

RESULTS 

Objective One 

Table 3 lists key physical and economic parameters 

and their variances and compares actual feedlot data with 

simulated data. The parameters include ration cost, DFI, 

ADG, conversion rate, out-weight, and break-even price. 

In general, the actual and predicted parameters were 

similar in magnitude, but had differing variances. 

More specifically, mean ration costs indicate that, 

on average, ration costs were $2 per ton lower in the 

actual data than predicted. As an illustration, if an 

animal consumes 1.75 tons of ration over the feeding 

period, feed costs would be overestimated by $3.50 per 

head, or $0.32 per cwt., on average. Figure 4 presents 

actual versus predicted ration cost while Figure 5 shows 

the difference between actual and predicted ration costs. 

For the first years of the study period, the difference 

exceeded $20 per ton. In this extreme case, feed costs 

would be overstated by an amount greater than $35 per 

head. 

The variance of the predicted ration costs was 

approximately 2.5 times the actual ration cost variance. 

Part of the variation may be due to ration ingredient 

composition changes occurring in the LP which might have 
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Table 3. Actual versus Predicted Mean and Variance 
of Break-even Price Parameters. 

Actual 
Mean Variance 

Predicted 
Mean Variance 

Ration Cost ($/ton) 114.08 171.72 116.10 405.37 

DFI (lbs/day) 25.15 3.48 25.32 0.08 

ADG (lbs/day) 2.90 0.12 2.92 0.03 

Conversion Rate* 8.67 0.65 8.67 0.28 

Out-weight (lbs) 1096.00 1896.07 1100.00 0.00 

Break-even ($/cwt) 63.40 28.80 64.89 33.95 

* Pounds of as-fed feed per pound of weight gain. 
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been technically impossible or limited in the feedlot. 

Such limitations include the animals' unfavorable 

responses to frequent ration composition changes and the 

ability of the feedmill to switch processing techniques. 

On the other hand, a feedlot manager who successfully 

speculates in forward pricing feed ingredients lowers the 

mean cost and variation of actual ration costs, thus 

reducing the impacts of changing ingredient market 

prices. For example, a manager might purchase a majority 

of the cottonseed hulls and alfalfa hay fed throughout the 

year at harvest, then charge feeding customers a price 

slightly higher but not as high as prevailing market 

prices upon consumption. Thus, actual ingredient cost 

variation has been "smoothed" over the year. This action 

has a significant effect upon net returns per head. 

Broader feedlot industry ration cost data might provide 

more accurate varification of the ration LP model by 

reducing the impacts of the technical limitations and 

"smoothing." 

Other parameters estimated using National Research 

Council functions were DFI and ADG. The mean predicted 

DFI was found to be approximately equal in magnitude to 

the mean actual DFI and had a relatively smaller 

variance. In the simulation process, changes in mean 

animal weights and ration NEm concentrations influenced 

DFI. The lower predicted variance was partially a result 

of assuming a constant finishing weight and limiting the 
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ration NEm within the LP. In actuality, however, 

environmental, genetic, and other uncontrollable factors 

affect DFI. 

Mean predicted ADG was alsc approximately equal to 

the actual mean gains recorded in the feedlot data. Much 

like predicted DFI, predicted ADG was influenced by 

changes in mean animal weights and ration NEm and NEg 

concentrations. Again, the lower predicted variance was 

partially a result of assuming a constant finishing weight 

and limiting the ration NEm and NEg within the LP. 

Seasonal coefficient indices were used to reflect the 

environmental fluctuations in ADG, while fluctuations due 

to genetic and other uncontrollable factors remained. 

Total cost figures for cattle feeding were derived as 

a combination of many parameters. Figure 6 presents 

actual versus predicted break-even prices. All in all, 

the simulation process overestimated the mean break-even 

price by $1.50 per cwt. This in part was due to the 

overestimation of ration costs. Figure 7 shows the 

difference between actual and predicted break-even prices. 

For the first years of the study period, the difference 

exceeded $4 per cwt. several times. In this situation, 

the break-even price would be overstated by an amount 

greater than $40 per head. The predicted break-even price 

variance was similar in magnitude to that of actual break

even price variance. 
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Objective Two 

Table 4 presents the actual versus predicted means 

and variances of cattle feeding returns. On average, the 

simulation process predicted feeding returns of -$18.44 

per head which ranged from a high of $60.89 to a low of 

-$74.02 per head, as shown in Table 5. In contrast, 

actual feeding returns had a mean value of $16.43 per head 

and ranged from a high of $191.97 to a low of -$194.30 per 

head. Not all the pens lost money; feeding was profitable 

with greater than half of them. However, only 21.33% were 

predicted to have positive net returns. Figure 8 shows 

the actual and predicted feeding returns graphically. 

The causes of predicted returns not being equal to 

actual returns was one or a combination of the following 

factors: 1) accurately estimating break-even costs, 2) 

changes in the basis during the feeding period, 3) 

quantities of cattle hedged not matching the futures 

contract quantities, and 4) cash market prices and the 

futures market prices not coinciding when the cattle were 

marketed. Once again, the overestimation of ration costs 

resulted in the overstatement of break-even costs by $0.32 

per cwt. 

Past studies by Gorman, et al. and Hayenga, et al. 

found risk premiums in futures markets of $0.13 and $1.00 

per cwt., respectively. Had the target prices for live 

cattle been adjusted upward by say $0.60 per cwt. to 

account for the downward bias in futures prices, then the 
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Table 4. Actual versus Predicted Mean and Variance 
of Cattle Feeding Returns. 

Actual Predicted 
Mean Variance Mean Variance 

Feeding Return 

dollars per head 16.43 6132.21 -18.44 610.80 

dollars per cwt. 1.48 49.73 -1.69 5.12 

Pens with Positive 
Net Returns (%) 57.33 21.33 
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Table 5. Minimum and Maximum Cattle Feeding Returns. 

Actual Predicted 
Min. Max. Min. Max. 

Feeding Return 
dollars per head -194.30 191.97 -74.02 60.89 

dollars per cwt. -17.72 16.94 -6.92 5.57 

Futures Return 

dollars per head -174.72 148.27 

dollars per cwt. -15.42 13.11 

Hedged Return 
dollars per head -86.49 88.61 
dollars per cwt. -8.38 7.64 
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mean predicted return would have been -$1.09 instead of 

-$1.69 per cwt. and a greater proportion of the pens would 

have predicted positive net returns. 

The variance of actual feeding returns was 

significantly greater than that of predicted returns. 

This was due to the uncontrollable factors, similar to 

those that effect DFI and ADG, which influence feeding 

returns. 

Objective Three 

In comparing the risk and return from a hedged 

position to that of an unhedged position, placement of the 

routine hedge yielded a mean futures market loss of 

-$16.56 per head for the entire time, as shown in 

Table 6. Returns ranged from a high of $148.27 to a low 

of -$174.72 per head. Subtracting commissions from 

futures market returns produced the risk premium paid by 

those reducing their risk (hedgers) to those willing to 

accept that risk. The mean risk premium over the study 

period was -$14.91 per head or -$1.36 per cwt., an amount 

slightly greater than the risk premiums mentioned 

earlier. The futures market loss offset the $16.43 per 

head average profit in the cash market reducing the 

combined or average hedged return to a loss of -$0.13 per 

head. Hedged returns ranged from a high of $88.61 to a 

low of -$86.49 per head. 
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Table 6. Mean and Variance of Cattle Feeding Returns. 

Dollars per head Dollars per cwt. 
Mean Variance Mean Variance 

Feeding Return 16.43 6132.21 1.49 49.73 

Futures Return -16.56 5281.73 -1.51 42.83 

less commission -14.91 -1.36 

Hedged Return -0.13 1209.74 -0.02 10.10 
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The variances of cash and futures market returns, 

shown in Table 6, were similar in magnitude. However, 

when cash and futures market returns were combined, the 

variance was significantly less than either of the two 

return components separately. In brief, routine hedging 

reduced average returns to almost zero and reduced the 

risks custom cattle feeders faced. Figure 9 illustrates 

the hedged versus unhedged cattle feeding returns 

graphically. 

Objective Four 

The final objective calls for the examination of risk 

and return from cattle feeding in the context of the 

Sharpe and Lintner capital asset pricing model. As 

explained in the Methods and Procedures section, the CAPM 

evaluates the performance of cattle feeding in regard to 

the performance of the capital markets as a whole. 

Table 7 lists the means and standard deviations of 

returns for the CAPM. Custom cattle feeding, on average, 

yielded an 8.62% return on equity over all pens with a 

standard deviation of 33.14%. The yield, Ri, was 

calculated based on net returns, equity contributions, and 

feeding period length. Should this rate have persisted 

for every pen fed in one year, the annualized yield would 

have been greater than 20%. The mean return on the proxy 

of the market portfolio was 3.90% and had a standard 

deviation of 10.49%. The yield, Rm, consisted of returns 



v̂ 
60 

ovaH Had SHvnoa 



61 

Table 7. Mean and Standard Deviation of Returns 
in the CAPM. 

Return Component Mean* 

0.0862 

0.0390 

0.0363 

0.0499 

0.0027 

Standard 
Deviation 

Custom Cattle Feeding, Ri 

Capital Market Proxy, Rm 

Risk-free Assets, Rf 

Excess Cattle Feeding, (Ri - Rf) 

Excess Capital Market, (Rm - Rf) 

0.3314 

0.1049 

0.0141 

0.3344 

0.1095 

* Mean return over each feeding period 
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on the Standard and Poor's 500 stock index and the Dow 

Jones cash commodity index and had an approximate 

annualized value of 10.30%. Furthermore, the mean return 

on risk-free assets was 3.63% or 9.60% on an annualized 

basis. These returns had a low standard deviation of 

1.41%. 

Most notable, based on the standard deviations of 

returns, cattle feeding was riskier than average stocks 

and commodities. Thus, the data support the belief that 

custom cattle feeders face an above average risk. The 

Sharpe performance measures for cattle feeding and the 

proxy of the market portfolio were 0.1506 and 0.0257, 

respectively. In other words, cattle feeders received 

returns which were six times greater than market portfolio 

returns for each unit of risk. These figures indicate 

that, relative to the market portfolio of assets, cattle 

feeding risks have been well compensated by the market. 

The excess return for each of the pens was regressed 

against the excess returns on a proxy of the market 

portfolio. Subsequently, the following equation was 

derived: 

Rt - Rft = 0.0502 - 0.0883 (Rmt - Rft) R-sqr = 0.0008 

(0.1406) (-0.2475) D.W. = 0.5813. 

The estimated systematic risk had a value of -0.0883 and 

was not significantly different from zero at the 10% level 

of significance. Thus, this study did not reject the null 

hypothesis that cattle feeding has zero systematic risk. 
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This implies that cattle feeding returns were independent 

of the market portfolio returns and as such would be of 

little use in diversifying, or reducing the return 

variability for, a portfolio of stocks and commodities. 

In addition, the low coefficient of determination, with a 

value approximately equal to zero, supports the conclusion 

that no degree of linear association exists between cattle 

feeding returns and those of stocks and commodities. From 

CAPM theory, custom cattle feeding returns should be 

approximately equal to the return on risk-free assets. 

Actual cattle feeding returns in this study, however, 

produced a mean feeding return almost 2.5 times the 

risk-free rate. 

The intercept of the regression line, a, measures the 

mean excess return earned from cattle feeding, commonly 

referred to as Jensen's performance measure (1968). As 

expected, the estimate had a value which was approximately 

equivalent to the mean excess cattle feeding return 

reported in Table 7. However, the intercept was not 

significantly greater than zero at the 10% level of 

significance. Thus, this study could not conclude that an 

above normal return was earned from feeding cattle. 

The basic ordinary least squares regression technique 

assumes that the random error terms be independent, 

normal, random variables. For the feedlot data set the 

assumption of independence was not appropriate. The 

regression error terms were positively autocorrelated 
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resulting in possible underestimation of the error mean 

square, MSE. Since both regression coefficients were 

insignificant, the use of remedial measures to alleviate 

the autocorrelated error terms, possibly increasing MSE, 

was not considered as it would not result in significant 

coefficients. Therefore, this study presented the CAPM 

equation as estimated. 



CHAPTER VI 

CONCLUSIONS AND DISCUSSION 

Accurate estimation of cattle feeding costs is 

essential in analyzing marketing options for both 

researchers and producers. In research, break-even 

programs are useful for simulating past, present, and 

future costs of production for economic analysis and 

education. For producers, break-even programs allow 

management practices, such as purchasing, hedging, or 

other marketing alternatives, to be evaluated and 

decisions made. 

The accurate estimation of ration costs based on 

futures prices was limited due to speculative pricing 

practices by the feedlot manager and other limitations 

such as those associated with frequent ration composition 

changes. Having a broader feedlot data set, possibly a 

regional aggregation, might reduce the impacts of these 

limitations. However, if feedlot managers frequently make 

similar decisions with respect to speculating, then 

aggregated data would reflect their actions and not reduce 

the impacts of "smoothing." 

Having determined the cost parameter estimates, a 

large amount of risk exists in projecting cattle feeding 

returns from futures market prices even when these break

even costs techniques were used. As shown earlier, the 
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mean actual cattle feeding return was substantially higher 

than the mean predicted return. In addition, the range of 

actual returns was considerably wider than predicted. The 

resultJ would have improved considerably had the live 

cattle target prices been adjusted for the risk premium 

expected in futures markets. Opportunities offered by the 

futures market for profits or improved returns for cattle 

feeders was infrequent. Thus, these results support the 

actions of custom cattle feeders "betting on the come" in 

the belief that cattle feeding will be profitable for a 

period regardless of projected returns from futures 

prices. 

On average, feeding cattle in the study feedlot was 

profitable. The average cash market profit was $16.43 per 

head. Had each pen been routinely hedged, the mean 

futures market loss of $16.56 per head would have reduced 

the average combined return to a loss of $0.13 per head. 

As expected, placement of the hedge reduced the variation 

of returns significantly. However, this reduction in risk 

did not come without a cost to the cattle feeder. Traders 

of futures markets who took the long positions of the 

futures contracts were rewarded with a $1.36 per cwt. 

premium for the risk they were bearing. Thus, the 

Keynesian idea of downward biased futures markets was well 

supported. 

Analysis of risk and return in this study with 

capital market theory would suggest that cattle feeding 
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was riskier than average stocks and commodities. Based on 

the Sharpe performance measure, this study concluded that 

cattle feeding risks, relative to the market portfolio of 

assets, have been well compensated by the market. 

On the other hand, from the excess return form CAPM, 

this study concluded that cattle feeding returns were 

independent of overall market returns. The mean feeding 

return of 8.62% over the feeding period was considerably 

higher than the risk-free rate, thus implying that an 

excess return of 4.99% had been paid to cattle feeders. 

As an estimate of the excess return, Jensen's performance 

measure failed to conclude that custom cattle feeding 

outperformed the market. 
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