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CHAPTER I 

INTRODUCTION 

The Current Situation 

The concept of price risk is familiar to participants in the 

cattle feeding industry. yolatile market prices within the past five 

years have caused cattle feeders to become interested in the use 

of futures markets and hedging to reduce price risk. In spite 

of an awakened interest in hedging, however, many experienced cattle 

feeders were subj~cted to tremendous market-related losses during 

the period 1973-1977. Many of those considered to be financially 

strong in early 1973 have been forced deep into debt and some have 

declared bankruptcy. Large losses have been sustained not only 

by feeders with fixed facilities, but also by custom feeders and 

non-farm investors. 1 However, these losses have not oeen oorne 

by cattle feeders alone. The situation has been so serious 

that many agricultural lenders have shared in the problems of 

cattle feeders. Lenders have been indirectly affected by the same 

price risk that affects the cattle feeder. As a result, many lenders 

tend to view cattle feeding as an extremely high-risk enterprise. 

Although some cattle feeders have come to realize the risk 

reducing potential of hedging, many lack the necessary skill to make 

futures transactions work for them. Lenders can no longer evaluate 
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the managerial abilities of their customers based on production skills 

alone, but must consider each customer•s ability to manage price 

risk as well. Indeed, some lenders may view the use of futures markets 

by their customers with skepticism since many cattle feeders have 

only aggravated cash market losses with their futures transactions. 

The widespread lack of skill in dealing with adverse price movements 

is an important causal factor in the risk to which the agricultural 

lender is exposed. 

Also of major concern are successive periods of technical 

insolvency2 During these periods, many cattle feeders must borrow to 

pay their currently maturing obligations. There is a tendency for these 

debts to grow toward the upper limit of the customer•s borrowing 

capacity when price relationships remain unfavorable for extended 

periods of time. One possible reason is that the situation may be 

regarded as temporary and, with no other remedies available, further 

credit may be viewed as the easiest way to override a temporary problem. 

Price relationships obviously do vary over time. However the cattle 

feeder who has nearly exhausted his borrowing capacity may be unable 

to financially survive until more favorable price relationships prevail. 

Since much of the lender•s perceived risk evolves from the same 

factors which determine the cattle feeder•s risk of loss, it seems 

reasonable to assume that any action which improves the financial 

position of the cattle feeder will be beneficial to both parties. 

The prevailing philosophy of agricultural lenders is to 

refinance intermediate or long-term debt whenever possible for cattle 

feeding customers with cash flow problems (Federal Reserve Bank of 

Dallas, 1977). The repayment ability of borrowers is closely 



scrutinized and a customer may be referred to a government lending 

agency if he does not continue to satisfactorily meet the commercial 

lender•s requirements. Table I shows the results of an American 

Bankers Association survey where lenders were asked to estimate 

recent changes and future expected changes in their borrowers• net 

incomes, net worths, and difficulties in making loan payments. In 

the 11 0ther livestock farms .. category, 39 percent of the banks 

reporting indicated an increase in farms with repayment difficulties 

from mid-1976 to mid-1977. For mid-1977 to mid-1978, 48 percent of 

the reporting banks expect an increase in repayment difficulties. 

As more producers have repayment difficulties for extended periods 

of time, the probability that some of them will be forced out of 

business increases. 

The Problem 

3 

Severe losses have been incurred by cattle feeders including 

experienced long-time customers of particular lenders. These losses 

are of concern for two major reasons: (1) as cattle feeders increase 

their debt load, lenders have an increasing stake in the future of 

these cattle feeders and are increasingly vulnerable to price risk, 

and (2) the financial position of many cattle feeders has deteriorated 

to the point that they can no longer survive periods of technical 

involvency by borrowing against long-term assets to meet their current 

needs. Refinancing old debt, mortgaging assets unrelated to cattle 

feeding, and referral to government agencies are responses to the 

symptoms of unfavorable market conditions but these responses do not 

deal directly with the source of the problem. Obtaining enough 



TABLE I 

ESTIMATED FINANCIAL CONDITION OF LIVESTOCK BORROWERS AT BANKS, 1976-1978* 

Estimated Change: Expected Change: 
Type of livestock farm Mtd-1976 to Mid-1977 Mid-1977 to Mid-1978 

Decrease Increase Same Decrease Increase Same 

Percent of banks reporting 

Cow-calf (beef) farms 
· Net fa nn income 55 24 21 19 . 48 33 

Net worth 51 24 25 26 41 33 
Farms with repayment 
difficulties 18 48 34 30 34 36 

Dairy farms 
Net farm income 21 57 22 17 46 37 
Net worth 8 72 20 10 60 30 
Farms with repayment 
difficulties 25 14 61 23 17 60 

Other livestock farms 
Net farm income 41 35 24 44 27 29 
Net worth 20 58 22 30 30 40 
Farms with repayment 
difficulties 25 39 36 18 48 33 

*Survey respondents were asked to indicate changes or expected changes in their borrowers' net 
incomes, net worths, and difficulties in making loan payments. 

Source: U.S. Department of Agriculture (1977, p. 19). 



operating capital to meet expenses in one period does nothing to 

reduce the probability of severe cash flow problems in subsequent 

periods. If cattle feeders have untapped sources of capital from 

other enterprises, they may decide to use these resources to carry 

the cattle feeding operation through periods of technical insolvency. 

But most cattle feeders would prefer the cattle feeding operation 

to stand on its own. To accomplish this, cattle feeders must 

develop marketing strategies to deal more effectively with price 

risk. When cattle feeders. are in danger of becoming insolvent, 

5 

the problem of price risk management also becomes the lender's problem. 

Heifner (197Zb) suggests that lending institutions are in a 

favorable position to spread understanding of the role of hedging 

through their role in counseling potential borrowers. Unfortunately, 

many lenders are not equiped to help their cattle feeding customers 

analyze price movements or develop hedging strategies. Cattle 

feeders with cash flow problems, large debts, and no available 

sources of liquid capital may be faced with only two alternatives: 

(1) liquidation of assets, or (2) continuing operation under terms 

established by creditors. If lenders cannot establish terms of 

operation to deal with price risk when the cattle feeder has failed 

to do so, then the risk of loss to both parties is unnecessarily 

high. Clearly, in certain high-risk situations, lenders have the 

opportunity to rely on their own expertise rather than the experience 

of a diverse group of customers. 

Hedging strategies to improve the financial positions of cattle 

feeders would ideally be designed to minimize periods of technical 

insolvency by stabilizing the producer's income above some specified 



·threshold level. By gaining expertise in this ~rea, lenders would 

not only benefit themselves but would also provide a valuable 

advisory service to all cattle feeding customers. Likewise, cattle 

feeders could prevent serious declines in their ability to service 

debt by adopting more effective risk management strategies. Given 

the experiences of the 1970 1 s, more expertise in the area of price 

risk management is needed. 

Objectives 

The overall objective is to develop and evaluate the financial 

effects of hedging strategies designed to reduce the severity of 

6 

cash deficits and to minimize periods of technical insolvency in cattle 

feeding operations. 3 To accomplish the overall objective, more specific 

subobjectives are as follows: 

1. To develop a procedure for evaluation of the selective 

hedging strategies; 

2. To construct a price forecasting model that yields projections 

suitable for use in making hedging decisions; and 

3. To design, test and illustrate hedging strategies based on 

fundamental and technical analysis of market information. 

Review of Literature 

No empirical studies were found which selected and evaluated 

live cattle hedging strategies based on relative net cash flow 

patterns over time. The background literature relevant to this 

study falls into three major categories: (1) theoretical aspects 

of the live cattle futures contract, (2) the financial implications 



of hedging and cattle feeding risks, and (3) effective techniques 

for the timing of futures market entry and exit. 

Theoretical Aspects of the Live Cattle 

Futures Contract 
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The live cattle futures contract aroused a great deal of interest 

and controversy even before it began trading in November, 1964. Futures 

trading had been well established for many years in grains, oils, and 

other seasonally produced storable commodities. But the concept 

of futures contracts for live animals, with relatively limited 

storage possi bil iti es and year-round production, was truly revolutionary. 

It sparked a re-examination of the functions and limitations of futures 

markets. 

Skadberg and Futrell (1966) argue that the cash/futures price 

basis for live cattle is not well defi~ed and that many producers do 

not have a product that meets futures contract specifications. In 

addition, they hypothesize that cattle feeders will have little 

economic incentive to use the live cattle futures market for hedging. 

Their basic conclusion is that futures markets for live cattle are of 

no economic value to the cattle feeding industry. 

Paul and Wesson (1967) view futures trading in live cattle as a 

means of pricing feedlot services and compare it to custom feeding. 

The authors argue that futures trading and custom feeding each attract 

outside equity and improve the coordination of specialized production 

processes. Futures trading is thought to be preferable to custom 

feeding due to its accessibility to outsiders, flexibility in 

ownership, and its potential for planning efficiency. 



In a similar study, Ehrich (1969) hypothesized that cash prices 

of feeder cattle are tied by economic forces to prices of live cattle 

futures contracts. His empirical work led him to the conclusion 

that the cash feeder - live cattle futures price spread is the 

market price for cattle feeding services. A further implication 

is that the existence of futures markets may improve the efficiency 

of the adjustments in prices paid for feeder cattle. 

Gum and Wildermuth (1970) point out the importance of location 

differences for hedgers. After estimating and evaluating the monthly 

closeout basis for three regional markets, they conclude that the 

adjusted location basis and the ratio of cash price variance to the 

price variance for hedged cattle are important considerations for 

the hedger. They suggest further research to examine integration 

of the hedging decision into the cattle feeder 1 S total decision -

making process. 
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Heifner (1972a) attempts to provide meaningful estimates of hedging 

potential for cattle feeders through an application of portfolio theory. 

He views speculation in futures and custom feeding as alternative 

methods of investing in the cattle feeding business. The author 

concludes that hedging can be a valuable management tool for a firm 

with physical resources in cattle feeding, but that a firm without physical 

resources in cattle feeding has no reason to hedge. Another important 

conclusion is that location, grade, and sex of cattle fed have little 

effect on optimal hedging levels and hedging effectiveness. This 

supports the argument that one slaughter futures contract may suf­

ficiently serve the hedging needs of all cattle feeders in the United 

States. 



Leuthold (1974) compares the price performance of live cattle 

futures to the futures performance of corn, a more storable commodity. 

He concludes that futures prices for live cattle estimate subsequent 

spot prices as efficiently as do corn futures prices. He also 

found that for distant live cattle futures, the current cash 

price is a more accurate indicator of future cash price conditions 

than is the current futures price. 

Financial Implications of Hedging and Cattle 

Feeding Risks 

Heifner (1972b) examines the implications of hedging for the 

agricultural lender. He provides an illustration of how lenders 

may share in the benefits of hedging either by reducing their own 

risk of loss or by expanding their loans without increasing risk. 

It is suggested that for the lender to take full advantage of the 

possibilities of hedging, he must develop the means to monitor the 

borrower's futures position. Such monitoring might be accomplished 

by establishing an understanding between the borrower, the lender, and 

the commodity broker. Heifner feels that lending institutions are 

in a favorable position to spread understanding of the role of 

hedging and by so doing stand to further their own interests as well 

as those of their borrowers. 

Gray (1976) discusses the role of commodity futures markets in 

a risk management framework. He points out the need for education and 

the need for firms to develop internal competence or to contract 

with a firm that provides competence in operating a hedging program. 

9 



He emphasizes that firms relying upon futures hedging are not so 

much risk averters as they are risk selectors. 

Barry and Baker (1977) discuss some relevant concepts regarding 

financial responses to risk. They suggest that credit and terms on 

borrowing can be made more responsive to increased variability in 

cash flows so that a firm may adjust its financial organization 

to changing market conditions. The authors also point out that 

financial programs to absorb increased market risks can be combined 

with programs in marketing and production to stabilize the firm•s 

expected earnings and in turn provide greater certainty in loan 
I 

servicing. 

Ikerd (1977) suggests two possible objectives of hedging in 

developing management strategies for cattle feeders: (1) to 

obtain a higher price, or (2) to obtain a more certain price. He 

believes that the hedger who has an objective of achieving a higher 

price will increase profits by hedging only to the extent that 

he has a comparative advantage in handling market risk as opposed 

to production risk. If the objective is to achi~ve a more certain 

price, then hedging may be used to reduce the total risk faced by 

10 

the cattle feeder or to change the balance of market risk and production 

risk without changing the total risk exposure of the operation. 

Effective Techniques for the Timing of 

Futures Market Entry and Exit 

Hague (1972) demonstrates how various hedging strategies can be 

used as managerial tools and evaluates the economic performance of 

each over time. Performance is measured by comparing the mean and 



variance of net returns for each strategy to the unhedged feeding 

operation. The selective hedging decisions are based on seasonal 

tendencies, lock-in margin, and expected net returns. Entry into 

11 

a futures position is signaled by the beginning of the feeding period, 

a specified amount of profit 11 locked in 11 , or a one dollar per cwt. 

adverse price movement within a four week period, depending on the 

strategy. No provision is made for lifting a hedge before the end of 

the feeding period. The author concludes that the cattle feeder 1 S 

cash price risk (as measured by variance of returns) was reduced under 

each hedging strategy examined over the 1965-1970 period. 

McCoy and Price (1975) simulate a cattle feeding operation 

for the period 1965-1974. Futures market entry signals are based on 

·the relationships between the futures price (adjusted for location) 

and: (1) the breakeven price, (2) the current cash price. Other 

strategies include the routine hedging of all cattle and hedging only 

those sold in the fall months. No provision is made for lifting 

a hedge before the cattle are actually sold. All hedging strategies 

had a lower variance of profits per head than the unhedged alternative. 

The routine hedging of all cattle for the entire feeding period was 

the only strategy which had a lower mean profit per head than the 

unhedged alternative. 

Franzmann (1975, 1976) outlines the construction and interpretation 

of the point-and-figure charting technique as a potential tool to aid 

the hedger in the timely execution of his hedging transactions. 

Several formations, support lines, and resistance lines are 

examined for a particular live cattle futures contract to demonstrate 

appropriate signals for placing a hedge. 



Purcell (1976) presents an explanation and interpretation of 

technical market information through charting techniques and moving 

average signals. He suggests that chart reading is fairly 

subjective and that moving averages offer a simple and more objective 

approach to technical analysis. For the period 1972-1975, three 

strategies based on three and ten day moving average signals were 

tested against a 11 hedge everything 11 strategy and an u.nhedged 

feeding operation. As mea1sured by mean profit per head and 

variance of profits, the 11 best 11 strategy was one in which the short 

hedge was lifted and replaced based on signals occurring when the 

moving averages crossed. 

In later works, Purcell (1977a, 1977b) simulates the effects of 

various combinations of moving averages as signals for futures 

12 

market entry and exit. His conclusion is that moving averages seem to 

work well as futures price movement indicators for live cattle. 

Brown (1977) tests alternative hedging strategies for feeder 

steers, utilizing moving averages and cash price forecasts from a 

monthly forecasting model. In all cases, the risk of the cash operation 

was reduced with hedging. The 11 hedge everything 11 strategy was the only 

hedging strategy with a lower mean return than the unhedged cash 

operation. The author suggests that selection of a hedging strategy 

might be based on the producer•s financial situation. If the producer 

is heavily leveraged, a lower risk alternative might be considered 

while the more financially independent producer might choose a higher 

risk alternative with potentially higher returns. 



FOOTNOTES 

1The term 11 Custom feeders 11 is used to describe those agricultural 
producers who own no feeding facilities, but hire the services of a 
custom feedlot. 

2Technical solvency refers to the ability of a firm to meet its 
currently maturing obligations. It is a special subclass of solvency 
within boundaries defined by a specified time interval. 

3The strategies will be designed for the hedging of outputs only. 
The potential gains from hedging inputs are probably quite significant, 
but inclusion of such strategies is not essential to achieving the 
objectives and would require substantial broadening of the scope 
of this project. 
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CHAPTER II 

A CONCEPTUAL FRAMEWORK FOR 
i 

PRICE RISK MANAGEMENT 

The Effect of Financial Position 

on Risk Preference 

It has been shown that a producer may choose a trade-off between 

risk and expected return which allows the attainment of the highest 

level of utility among possible cash/futures positions (Ward and 

Fletcher, 1971). A number of obstacles may limit the alternatives 

available to the decision·maker. These include legal restrictions, 

futures contract specifications, and production capabilities. The 

behavior of a producer may change as the obstacles in his operating 

environment alter the leyel of perceived risk. However, it is possible 

that producer behavior may change without a change in the level of 

perceived risk. Such a change in behavior may be caused by a change 

in relative financial position over time. 

A producer with a given preference for risk may be operating with 

a management strategy yielding a desired trade-off between risk and 

expected return. As long as no obstacles appear to change the preferred 

combination of risk and return, the producer with a strong financial 

position would only reduce his level of utility by altering his 

management strategy. However, holding all other factors constant, the 

14 
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same producer with a very weak financial position might logically have 

a risk preference function that favors a management strategy yielding 

a lower level of risk (and return). This type of behavior is not 

based on expected changes in the operating environment but on the 

assumption of decreasing relative risk aversion. 1 Empirical observation 

by Friend and Blume (1975) supports the assumption of decreasing 

relative risk aversion. For this study, it is assumed that risk plays 

a role of increasing importance as financial position weakens and that 

risk becomes less important as financial position grows stronger. 

The Importance of Temporal Relationships 

Figure 1 shows the average monthly value of a 1,056 pound Choice 

steer (Omaha market) plotted against the average monthly value of a 675 

pound Choice feeder steer (Oklahoma City market) plus the average 

monthly value of 3,500 pounds of corn (Number 2 Yellow, Omaha market) 

for the period 1972-19742. The average annual values for the same 

inputs and outputs are shown in Table II. The average annual margin 

figures (Table II) do not give a true reflection of the severity 

of the sustained month to month deficits visable from July, 1973 

through May, 1974 in Figure 1. In fact the average annual margins 

given no indication of the distribution of cash flows during the 

year. For the producer who is nearing his maximum debt capacity, 

the timing of cash flows becomes important in the very short run. 

The weaker the financial position, the greater the probability 

that a given short~run negative cash flow will result in business failure. 

Risk management strategies to improve financial position should 

be evaluated by their contribution to net cash flows in those short-run 
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·Figure 1. Average Monthly Values of Major Cattle Feeding Inputs and Outputs, 
1972-1974. 



Value 

Value 

TABLE II 

AVERAGE ANNUAL VALUES FOR MAJOR CATTLE FEEDING 
INPUTS AND OUTPUTS, 1972-1974* 

1972 1973 
(Dollars) 

of finished steer 372.08 466.23 

of corn & feeder ste~r 354.48 480.51 

Average annual margin 17.60 -14.28 

* 

17 

1974 

438.43 

435.95 

2.48 

Output value is based on a 1,056 pound steer at average annual 
prices of 900-1,100 pound Choice steers, Omaha. Major input values 
are computed by adding the average annual value of 3,500 pounds 
of No. 2 yellow corn at Omaha to the average annual value of a 
675 pound feeder steer based on Oklahoma City prices for 600-700 
pound Choice feeder steers. 
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periods when cash is needed rather than the total contribution over 

some longer period of time. Also of importance (although to a lesser 

degree) is the effect of such strategies on cash inflows in periods 

when the cash flow position is favorable. Ideally, a risk management 

hedging strategy would at least offset cash flow deficiencies without 

reducing cash flow surpluses over t1me, Thus, in evaluating the 

contribution of ~rofits from alternative hedging strategies, the 

distribution of profits over time is a more important consideration 

than the long-run level of total profits. 

! 

Selective Hedging to Reduce Price Risk 

The term "hedging" does not imply a unique type of behavior to 

a 11 commodity market participants. Perhaps the cest way to define 

hedging in the present context is to first-consider what it is not. 

Working (1953) offered the following many years ago: 

... the general concept of hedging as taking offsetting risks 
wholly, or even primarily, for the sake of reducing net risks, 
serves so badly as applied to most hedging on futures markets 
that we need another concept for that most common sort of 
hedging (p. 324). 

The type of hedging referred to as "most common" is a form of 

operational hedging done primarily by large millers and processors to 

provide a temporary pricing mechanism. This is not the concept of 

hedging to be used in this study. 

Selective hedging is defined to be the practice of hedging or 

not hedging according to price expectations. The purpose of selective 

hedging is to reduce or avoid losses through selective exposure to 

price risk. Commodity stocks may be completely hedged, partially 

hedged, or wholly exposed to price risk based on the price expectations 



of the decision maker. Although the reasons for implementing a 

strategy of selective hedging may be based on risk preference rather 

than expectations, it is obvious that expectations play a key role 
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in price risk management. One objective of this study is to evaluate 

the effectiveness of various forms of fundamental and technical analysis 

as selective hedging guides. 

Fundamental Analysis 

The fundamental apprdach to price analysis involves the isolation, 

quantitative measurement, and evaluation of supply and demand factors. 

In general, economists naturally tend to favor this approach because 

of its strong theoretical appeal. Exact price forecasting is 

not a necessary goal for the fundamentalist; his goal is to forecast 

the general direction qf major price movements for some future time 

period in relation to current price level. 

Fundamental analysis requires an intimate knowledge of the entire 

production-marketing system and of the relative importance of influential 

variables. The vast number of influential factors and interactive 

processes affecting the economic environment of a single commodity 

may seriously complicate the analysis. Simply classifying a 

variable as one affecting supply or demand may be a difficult task. 

Once the analyst has developed sufficient in$ight into the supply­

demand factors of a given commodity to identify the dominant influences, 

these most important relationships may be used to form a model of 

price behavior. Elimination of many factors for the sake of 

simplification should not give way to contradiction of reality, however. 



The dominant supply-demand factors for Choice steers and a behavioral 

model are discussed in Chapter IV. 

Technical Analysis 

20 

Technical analysis does not directly consider the factors which 

tend to change the equilibrium price level but assumes that past price 

behavior may be used to indicate future price behavior. The 

technician believes that certain price patterns precede major 

changes in price level. Many such patterns have been identified 

over the years (Teweles, Harlow, and Stone, 1974) but few are so 

consistent that they may be objectively recognized for testing 

purposes. Two common exceptions are moving average signals and simple 

double top and double bottom point and figure chart formations. These 

technical indicators will be used to analyze price movements in the 

futures market. 

A moving average of futures prices is a progressive average. Each 

day a new closing or settlement price is added to the end of the 

series as an old closing price is dropped from the beginning of the 

series. Buy and sell signals are generated by the crossing action 

of different averages. The length of time (denominator) used in 

computing a moving average affects its sensitivity to a change in· 

price trend. A system of weighting the individual prices and 

corresponding time periods may also influence the sensitivity of a 

moving average. The greater the sensitivity, the greater the number 

of signals. Some signals may be "false" reactions to temporary price 

fluctuations. Less sensitive moving averages will reduce the number of 

false signals, but may signal new trends too late to be of significant 
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value. By combining moving averages with varying degrees of 

sensitivity to generate buy and sell signals, it is possible to reduce 

the number of false signals while retaining early trend detection. 

Figure 2 illustrates the signaling action of 5-day, 15-day, and 

4-day-weighted moving averages. When the 4-day-weighted average 

crosses the 15-day average from above, a change in price trend may 

be forthcoming. However, the sell signal is not generated until the 

5-day average is below the 15-day and the 4-day-weighted average is 
I 

below the 5-day average. The process works in reverse for a buy 

signal as indicated in Figure 2. 

Point and figure charts disregard the amount of time elapsed 

between price movements. They are constructed only to show the 

direction of price change. Any price fluctuations greater than 

some specified minimum box size are shown by adding as many 11 boxes 11 

or 11 Cells 11 as can be filled by a given fluctuation. By convention, 

the upward fluctuations in price are represented by X1 s and the downward 

fluctuations are represented by 0 1 S. Reversals in price trend are 

signaled by price changes greater than or equal to some specified 

number of 11 boxes 11 • · Whenever a reversal occurs the next group of X1 s 

or 0 1 s is plotted one column to the right. 

Figure 3 illustrates a point and figure chart with a $.20 box 

or cell size and a 3-box reversal requirement. When trade is begun in 

a particular contract, the direction in which plotting is done depends 

upon the closin~ or settlement price for the first day. If the 

settlement price is above the mid-point of the tradipg range, the 
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Figure 2. Illustration of Buy and Sell Signals Generated 
by Crossing Action of Moving Averages. 
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chartist expects to plot upward moving prices (denoted by X's). If 

the close is below the midpoint, lower prices are plotted (denoted 

by 0 IS), 

If the close is above the midpoint on the first trading day, 
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an upward moving plot is started. Once an upward plot is begun, the 

chartist looks each day at the high of the trading range. If the high 

fills one or more higher boxes each day, the plot is continued to 

higher prices and the chartist looks only at the highs. 

The first day the price moves fail to fi 11 a new higher box, the 

chartist looks to the low to see if a reversal can be plotted. If one 

cell can be dropped and at least three cells plotted down, meaning 

at least three cells are filled after dropping one cell, a reversal 

has occurred. The downward plotting continues until a day in which 

the low does not fill at least one new lower cell. The high is 

then checked for a reversal and the process continues. On some days, 

nothing is plotted. The chartist simply waits until the following 

day to see if he can continue his trend or plot a reversal. The 

larger the box size and reversal requirements, the less sensitive 

the chart will be to minor price movements. 

When a string of X's rises to fill the box even with the highest 

filled box of the immediately preceding string of X's, a 11 double top 11 

is formed. A buy signal is given if the next higher box is filled 

(Figure 3). Likewise, a sell signal is generated by a downward 

11 breakout 11 from a double bottom formation (Figure 3). 

Technical tools offer an objective indication of market behavior 

free from the emotion and bias of the analyst. They also offer a more 



exact method for the timing of futures transactions than can be 

obtained from a behavioral model. Moving averages and double top­

double bottom formations are only two very simple technical tools, 

but their simplicity and precision make them desirable for the 

simulation analysis~ 

Implications For This Study 
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Assuming that cattle feeders exhibit decreasing relative risk 

aversion, financial position may influence the type of risk management 

strategy to be followed. Such strategies should be evaluated according 

to the distribution of their cash contributions to unhedged cash flows 

over time. Selective hedging according to simple fundamental and 

technical indicators provides a method for obtaining strategies with 

differing profit distributio~ over time. These alternatives allow 

the ind~vidual decision maker to choose a combination of risk and 

return which may provide a higher level of satisfaction under certain 

financial circumstances than a 11 more normally preferred 11 risk management 

strategy could provide. 



FOOTNOTES 

1consider a decision maker who can allocate his wealth between 
a risky and a safe asset. If the proportion of wealth invested in 
the risky asset increases as wealth increases, the decision maker 
has decreasing relative risk aversion. 

2This is only an illustration of major costs and receipts 
involved in cattle feeding. A ration of corn only is not realistic, 
but the cost figure represented by an all corn ration is reasonable 
for this simple illustration. 
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CHAPTER III 

SIMULATION MODEL AND PROCEDURE 

A computerized cash flow simulation of a cattle feeding operation 

will be used to evaluate the performance of specified hedging strategies 

for the period 1965-19771. Cash flows will be simulated at thirty day 

intervals for the unhedged operation and for the same operation under 

each of the hedging strategies. As a matter of convenience it is 

assumed that the cattle feeder owns no fixed feeding facilities, 

but hires the services of a custom feedlot. The simulation is not 

intended to represent the activities of any particular feeding 

operation, but attempts to combine reasonable estimates of costs and 

receipts from cash and futures transactions in the appropriate time 

periods for the purposes of evaluation and illustration. 

Calculation of Unhedged Cash Flows 

In order to monitor the ability of the cattle feeding operation 

to stand on its own, it is assumed that 100 percent of the required 

initial capital can be borrowed and that any additional capital 

required to maintain the operation may be borrowed at the prevailing 

average annual rate of interest. The inputs per head and price 

series used in calculating costs are shown in Table III. The cattle 

feeder is assumed to purchase the first set of 116 feeder steers on 

January 1, 1965 and an additional set of 116 head every thirty days 
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TABLE III 

PER HEAD INPUT COSTS FOR THE CUSTOM CATTLE FEEDING SIMULATION, 1965-1977 

Input Price Series Type of Price Used 

Feeder Steer @ 675 1 bs Oklahoma City, Choice 600-700 lb. Weekly average 
Feeders 

Corn @ 2,550 1 bs Omaha, No. 2 Yellow Weekly Average 

Cottonseed Meal @ 340 1 bs Kansas City, 41% Solvent (Wholesale) Weekly Average 

Alfalfa Hay @ 680 1 bs u.s. ' Price Paid by farmers Monthly Average 

Non feed Expenses* NONE Annual Estimate 

* Nonfeed Expenses for 1977 were estimated from data obtained in selected issues of 
the Livestock and Meat Situation. Nonfeed expenses are deflated annually from 1977 to 
1965 on the basis of the annual changes in the Index of Prices Paid by Farmers. Interest 
charges and death loss expenses are excluded. 

N 
co 



through November, 1977. All other inputs are prepaid and purchased 
2 on the same day the feeder cattle are purchased. During a 150-day 

feeding period, the steers are assumed to gain at the rate of 2.83 

pounds per day. This represents a conversion ratio of 1.0 pound of 

gain for every 8.4 pounds of feed. On the last day of the feeding 

period, the 1,056 pound steers (after four percent shrink allowance) 

are sold for that day•s average cash price of 900-1,100 pound Choice 

steers at Omaha. Only 114 head are sold because it is assumed that 

two steers will die in the feedlot. 

The feeding operation generates no income until the first pen 

of cattle is sold on May 30, 1965. From that point in time, a pen 

of cattle (114 head) is sold every thirty days. For the cash flow 

computations, the first 30-day interval reported is the period 

from May 1, 1965 through May 30, 1965. During this period and each 

succeeding 30-day interval, one set of inputs is purchased (cash 

outflow) and one set of finished steers is sold (cash inflow). 
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Interest on borrowed capital is charged at annual rates computed 

by adding two percent to the annual average prime rate charged by 

banks (U.S. Dept. of Commerce, 1977). An interest payment on total 

accumulated 9ebt is included as a part of each 30-day cash outflow. 

All cash outflows increase debt (or decrease cash surplus if it is 

available) and all cash inflows are used to decrease debt with no 

provision to withdraw cash for producer living expense or other 

investments. If a cash surplus exists, interest on this surplus is 

earned at a rate that is four percent less than the prevailing rate 

paid on borrowed capital. 



Calculation of Cash Flows From 

Futures Transactions 

The finished steers are assumed to meet Chicago Mercantile 

Exchange futures contract specifications for par market delivery 

of live cattle. Although contract specifications and par market 

delivery points have changed slightly over the years, this assumption 

should not affect the relative performance of the hedging strategies. 

A pen of cattle is hedged (or left unhedged) according to signals 
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specified under the various hedging strategies. Daily futures prices 

are accessed by computer programs specifically designed to simulate 

each strategy. Futures contract orders for strategies using point and 

figure chart formations are filled at the 11 breakout 11 price as long 
'1 

as it is within the daily trading range and no limit moves or gaps 

occur. This is based on the assumption that stop orders may be placed 

at the calculated breakout price level as a double top or double 

bottom is observed to be forming. If price gaps over the breakout 

price on any particular day, the order is filled at the settlement 

price for that day. The settlement price for the next trading day is 

used when a limit move occurs. All other strategies use the daily settlement 

price to fi 11 orders for market entry and exi.t. This approach is based on 

the assumption that an order can generally be filled within the closing 

range for any given day. 

Cattle which will berready for sale in non~delivery months or 

after the 20th day of a delivery month are hedged in the next closest 

contract month. The contract delivery months used in this simulation are 

February, April, June, August, October and December. Beginning with 

the August, 1969 contract, an adjustment is made for the change 



in trading units from 25,000 pounds to 40,000 pounds. An adjustment 

is also made for the change in daily limit price fluctuations from 

$1.00 per cwt. to $1.50 per cwt. in November, 1974. 3 Any futures 

position in a contract expiring before August, 1969 requires five 

contracts per pen (114 head), while contracts beginning with August 

1969 require three contracts per pen {114 head). 

For all strategies, a $1,200.00 initial margin deposit is 
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required per contract for each pen of cattle over the entire feeding 

period whether the cattle are actually hedged at all times or not. 4 
I 

Commi.ssions are charged at $50.00 per 11 round turn 11 for the 40,000 
I 

pound contracts and adjusted proportionately to $31.25 for the 25,000 

pound contracts. Interest on margin money, including required margin 

calls, is charged at average annual rates as previously described. 

The last day of a feeding period or the first trading day.there­

after signals the offsetting of open futures contracts for that particular 

pen of cattle under all hedging strategies. It is assumed that no 

delivertes will be made in fulfillment of futures contracts. The 

net cash flow from futures transactions, including commissions and 

interest charges, is calculated at the end of the feeding period and 

typically coincides with the exact day the cattle are actually sold. 

Exceptions occur when the last day of the feeding period falls on a 

weekend or holiday. However, to simplify the analysis the futures flow 

of cash for all feeding periods will be treated as if it were always 

received on exactly the same day as the cash market sales receipts. 
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Selection of Fundamental and 

Technical Indicators 

In formulating the hedging strategies, an attempt will be made to 

keep the futures market entry and exit decision rules as objective 

and simple as possible. The hedging strategies to be tested will 

include an unhedged operation and one in which all cattle are routinely 

hedged for the entire feeding period. Other strategies will rely on 

fundamental and technical indicators to signal the buying and selling 
I 

I 
of futures contracts. 

A single-equation linear regression model will be employed to 

obtain forecast values representative of price expectations~ The 

results of such a model would normally be considered as only one 

input into a subjective decision-making process, but the results will 

be used as obtained since the purpose at hand is to test the usefulness 

of the model in the decision-making process. The model will be 

designed to forecast the average quarterly price of 900~ ,100 pound 

Choice steers at Omaha two quarters into the future. Predictions from 

this model will be used in some of the strategies to determine those 

time periods when pens of cattle should not be hedged. 

The moving average signals will be generated by the crossing 

action of 5-day, 15-day, and 4-day-weighted moving averages, while 

the point and figure charts will be constructed with a 20 cent box 

size and three box reversal number. These technical parameters were 

chosen from a test of selected parameters commonly used for analyzing 

futures price movements in live cattle. 5 In those strategies utilizing 

technical indicators, hedges will be placed and lifted according to the 

appropriate signals. 



FOOTNOTES 

1organized futures trading in live cattle did not exist prior to 
November, 1964. 

2The actual practice of purchasing all inputs at the beginning 
of the feeding period has probably been a rare occurance over the 
test period. However, any method of payment chosen would not be the 
prevailing practice over the entire period due to changing tax laws, 
feedlot development patterns, etc. The current method is convenient 
and, consistently applied, should not affect the evaluation of the 
hedging strategies. ' 

3The daily limit on price fluctuations was originally set at $1.50 
per cwt., but later changed to $1.00 per cwt. because price did not 
fluctuate as widely as was expected. For this reason, the daily price 
limit was assumed to be $1.00 per cwt. for the entire time period before 
November, 197 4. 

4Margin calls are received whenever the initial margin balance 
( $1 ,200) fa 11 s by an amount greater than or equa 1 to the va 1 ue of a one 
dollar per cwt. price movement. This results in an unrealistically 
high maintenance margin for the 25,000 pound contracts. However, the 
relatively stable prices and low interest rates of the trading period 
for contracts expiring before August, 1969 tend to reduce the 
significance of the resulting bias. A strategy of maintaining a 
completely hedged position for this simulation would result in total 
interest charges of approximately $700 more than a strategy with no 
hedging (no margin calls). The bias, spread over fifty different 
pens of cattle, is so small that removing it would not change the 
conclusions nor significantly affect the relative performance of the 
hedging strategies. 

5The procedures employed in selecting the technical indicators 
are explained in more detail in the Appendix. 
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CHAPTER IV 

PROJECTION OF CHOICE STEER PRICE 

Fundamental analysis of market conditions is essential to the 

process by which price expectations are formed. The need to simplify 

this process for testing purposes suggests the need for a model of 

price behavior. Forecastd from a reliable model of price behavior 
i 

can be included and tested as price expectations in the formulation 

of hedging strategies. Due to the importance attached to the role 

of price expectations in selective hedging, this chapter is devoted 

entirely to the construction of a behavioral model to forecast 

Choice steer price. 

The objective of the price model is to predict the average 

quarterly price of Choice steers two quarters into the future. To 

accomplish this, least squares linear regression was employed 

through utilization of certain procedures in the 1972 version 

of the Statistical Analysis System (Service, 1972). The variables 

included in the single equation model were selected on the basis of 

economic reasoning, statistical significance, and contribution to 

explanatory power. Much of the framework for this model was drawn 

from an earlier work by Moore (1975). This chapter discusses (1) 

theoretical considerations for the behavioral equation, (2} projection 

models for three independent variables, and (3) the results of the 

price regression equation. 
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Theoretical Considerations for the 

Behavioral Equation 

In the complex reality of market price determination, it cannot 

be correctly assumed that any practical model will yield exact predictions. 

A practical model yielding inexact (but valuable) predictions necessarily 

contains some error in its behavioral equation(s). This error arises 

due to imperfect knowledge or because practical considerations make it 

necessary to limit attention to a relatively small number of the 

most important variables (Huang, 1970). Error of this type is 
I 

accepted because it cannot'be avoided. Of more direct concern 

are two additional types of error, specification error and measurement 

error. Specification error occurs when at least one important variable 

is omitted from the behavioral equation, or when one or more 

variables are incorrectly included in the behavioral equation. 

Measurement error occurs whenever one or more variables cannot be 

measured accurately. Careful selection of supply and demand 

variables should minimize these two types of error. 

Explanatory variables (or their proxies) were chosen and tested 

in the model on the basis of ~priori economic reasoning. After 

evaluating several variables for statistical significance and 

contribution to explanatory power, the variables which were 

relatively weak in terms of statistical measures were re-examined 

for their contribution to total explanatory power. Some of the 

variables were rejected from the model. The variables retained 

in the behavioral equation include: Choice steer price (dependent), 

wholesale beef price, fed marketings of cattle, U.S. per capita 

real disposable personal income, pork production, non-fed beef 
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production, cold storage holdings of beef, retail pork price, seasonal 

dummy variables, and a dummy variable to account for variation caused 

by the price controls of 1973. 

The data series for the dependent variable was obtained from 

daily price quotes for 900-1,100 pound Choice steers at the Omaha 

market as reported by The Wall Street Journal (1965-1977). The actual 

observations are simple quarterly averages of the daily price quotes. 

The Omaha market was used as a data source because of its increasing 

importance and the widespread availability of its daily market 

information. 

The independent variables in the price model include those to 

which price displays a lagged response and those to which price 

responds in the current time period. It is assumed that the impact 

of the lagged explanatory variables on price is not completely 

spent in one time period, and further, that a significant portion 

of the impact is carried at least two quarters into the future. 

The objective of predicting price two quarters into the future 

necessitates the prediction of those variables to which price 

responds in the same or current quarter. The following variables 

were hypothesized to be of sufficient importance to merit construction 

of separate two-quarter projection models: fed marketings of cattle, 

pork production, and per capita real dispo~able personal income. 

Variables Indicating the Supply of Choice Beef 

Choice steers are a major subset of the total number of fed 

cattle. It would be desirable to know the exact number of Choice 

grade steers destined for market in the target quarter. This 



information is not available; however, an approximation of quarterly 

total fed cattle marketings is available. Fed cattle marketings are 

reported by the USDA each quarter for the twenty-three major 
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cattle feeding states. This variable is considered to be the primary 

supply variable for Choice slaughter steers and is projected by 

a model detailed later in this chapter. 

Another variable which could potentially be a source of supply for 

Choice beef in a particular quarter is the amount of Choice beef on 

storage. Data on the storage holdings of Choice beef are not 

available, but a data series is available for the end-of-quarter cold 

storage holdings of all frozen and cured beef. Th.is variable is 

not expected to be extremely powerful because cold storage holdings 

do not usually represent a large proportion of the total beef supply. 

Howe~er, examination of the data indicates that there should be a 

fairly strong seasonal component with cold storage holdings being 

seasonally low in the third quarter and seasonally high in the fourth 

quarter. It is also possible that as meat processors perceive that 

prices are rising they begin to slaughter more cattle per day 

thus putting some of the 11 excess 11 in short-term storage. If the 

individual processor can more fully utilize his plant capacity 

as prices rise and hope to sell the stored beef when prices are' 

higher, then this action would be quite logical. It is expected 

that such action would tend to accelerate major price reversals 

for Choice beef which would in turn influence Choice steer prices. 



Variables Indicating the Demand for Choice Beef 

Choice beef is assumed to be a superior good. The demand for 

Choice steers is derived from the consumer's willingness and ability 

to pay for Choice beef. Thus, it would be helpful to choose an 

explanatory variable which monitors any changes in the "average" 
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consumer's willingness and ability to pay for Choice beef. The 

variable selected is U.S. quarterly per capita real disposable income. 

This variable is computed from the results of two projections: (1) 

U.S. quarterly per capita disposable income, and (2) the Consumer 
I 

Price Index, 1967=100. The income projection is deflated by the 

Consumer Price Index projection to put the variable in real terms. 

This is desirable because per capita income is included as the 

primary demand shifter and the real per capita income figure more 

nearly represents the true shift in demand. 

The demand for Choice beef is also affected by the price and avail-

ability of substitutes. Quarterly commercial pork production is 

projected separately because it represents the supply of the primary 

substitute for Choice beef. It is expected that as pork production 

rises (falls), Choice steer price will fall (rise) in the same 

quarter, other things equal. 

Retail pork price is also included as an explanatory variable. 

Simple correlation analysis between lagged ret~il pork price and Choice 

st~er ~rice reveals a correlation coefficient of r = .70. The length 

of the response time lag probably varies over time, but retail pork 

is expected to add to the explanatory power of the model. 
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Another substitute for Choice bee~ is beef of lower grades. A 

suitable data series measuring the number of non-fed cattle marketed 

was not available. As a proxy for this variable, quarterly differences 

between 100 percent and fed marketings as a percent of total 

commercial cattle slaughter were calculated. The result is a 

series of percentages consisting of cow slaughter and all other non-fed 

beef. The non-fed beef other-than-cows component is hypothesized to 

contain a cyclical influence not present in any other variable in the 

model. During the liquidation phase of the cattle cycle, the percentage 

of total commercial cattle slaughter represented by non-fed beef 

tends to increase dramatically, reach a peak, and taper off as a new 

phase of the cycle begins. Thus, the variable has a strong negative 

correlation to Choice steer price. Although price might not be 

expected to display a lagged response to the percentage of non-fed 

beef supplied, testing revealed that the strongest contribution to 

explanatory power occurred with a one-quarter lag. This is not 

ideal for a two quarter model, but it was also observed that the 

influence of the variable is not spent entirely in one quarter. For 
I 

this reason it was deemed unnecessary to project total commercial 

cattle slaughter to obtain a value for the non-fed variable one or two 

quarters into the future. 

Other Variables That Influence Choice 

Steer Price 

Wholesale beef price was included as a lagged variable to help 

set the general price level for the forecasts. Since the demand for 

Choice steers is derived from the demand for the finished product, it 



might seem more logical that retail prices be used. However, retail 

beef prices did not predict as well as wholesale prices, perha~s 

because. retail prices are less flexible in the short run. 

Quarterly dummy variables were included in the model to help 

account for seasonal influences not explained by other independent 

variables. These seasonal influences might be due to such factors 

as weather or consumer buying patterns. The dummy variable 

representing the first quarter was omitted to avoid the statistical 

problem of singularity .. Its effect is measured by the intercept 

term. In addition, a dummy variable was included in an effort 
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to account for variation caused by price controls in 1973. 1 Each dummy 

variable has the value zero in all quarters except its designated 

quarter(s) where it has the value one. 

These binary variables are placed in the model on theoretical 

grounds. Therefore, they will be retained in the model without 

regard to statistical significance or contribution to explanatory 

power. 

Fed Cattle Marketings Projection 

Model and Results 

To obtain a value two quarters into the future for fed cattle· 

marketings, a separate projection model was constructed. As in the 

price model, the variables were chosen on the basis of economic 

relevance, statistical significance, and explanatory power. The 

independent variables are discussed below. The dependent variable 

is the same fed cattle marketings previously described as an 

independent variable in the price model. 
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Variables Affecting the Supply of Fed Cattle 

In any given year, the supply of feeder cattle is relatively fixed 

due to the lengthy gestation period required to produce a calf. This 

finite pool of cattle from which all Choice beef is eventually drawn 

is estimated by the USDA each year as of January 1 (U.S. Dept. of 

Agriculture, 1965-1977b). The inventory variable used in this model 

consists of all heifers, steers, and bulls under 500 pounds plus 

steers over 500 pounds. 

An estimate of the number of cattle on feed as of the first day 

in each calendar quarter is also reported by the USDA. The 23-state 

estimate is broken down by sex and weight. Two explanatory variables 

were constructed from this information. The number of steers 

on feed in the 700-899 pound weight category contains an estimate 

of the number of steers which would ordinarily come out of the 

feedlot in four to six months at weights of 900-1,100 pounds. 

The second variable is the sum of the heifers on feed in the less 

than 500 pound and 500-699 pound weight categories. This variable 

contains the number of heifers which would ordinarily come out of the 

feedlot in four to six months at weights of 800-900 pounds. 

Variables Indicating the Profitability 

of Feeding Cattl~ 

The ratio of the quarterly average price of Choice steers to 

the quarterly average price of cash corn at Omaha is included to 

serve as an indicator of the relative profitability of feeding 

cattle. It is expected that as the beef-corn ratio gets larger, more 
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cattle will be placed on feed and ready for market approximately five 

months later. 

A data series expected to indicate the trend in prices for Choice 

steers was computed by subtracting the annual average price of the 

previous year from the current quarterly average price. An increase 

in the value of the trend variable is hypothesized to have a negative 

impact on fed marketings because cattle feeders tend to hold cattle 

and feed them to heavier weights during periods of rising prices. 

This delays placement of light weight cattle on feed so that fewer 

fed cattle will be ready for market in four to six months. 

Other Variables That Influence Fed Marketings 

. As in the price model, quarterly dummy variables were included to 

help account for seasonal variation not explained by other independent 

variables. A dummy variable was also included to account for variation 

caused by the liquidation phase of the cattle cycle as gauged by 

the percent of non-fed slaughter observed over time. 2 

Results of the Fed Marketing Regression 

The pseudonyms and descriptions of the variables used in the fed 

marketing regression are presented in Table IV. Table V shows the 

estimated equation and some of the relevant statistics. The 

explanatory variables accounted for 89.9 percent of the variation in 

fed cattle marketings. The estimated equation had a standard 

deviation of 227.12 thousand head, compared to a mean of 5,827.22 

thousand head. The largest residual, -547.28 thousand head, 

occurred in the second quarter of 1973. All but two of the estimated 



43 

TABLE IV 

DESCRIPTION OF VARIABLES USED IN FED MARKETING EQUATION 

D2, D3, D4 

DCYCLE 

INVl 

TREND 

BFCORN 

STR7-9 

HFR0-7 

Dummy variables for seasonal variation. Each is 
numbered according to the calendar quarter of the 
year that it represents and has the value of 1 in 
that quarter. Each dummy variable has a value of 
0 otherwise. 

Dummy variable for cyclical variation. The 
variable has the value 1 during the liquidation 
phase of the cattle cycle and 0 otherwise. 

·January 1 inventory of heifers, steers, and bulls 
less than 500 lbs plus steers 500 lbs and over. 
(1,000 head). 

The current quarterly average price of Choice 
steers at Omaha minus last year•s annual average 
price. ($percwt.). 

The ratio of the quarterly average price of 
Choice steers at Omaha to the quarterly average 
price of No. 2 Yellow Corn at Omaha. (bu. per 
cwt.). 

Steers on feed in the 700-899 lb. weight 
category in the twenty-three major cattle 
feeding states. (1 ,000 head). 

Heifers on feed in the 0-499 lb. and 500-699 
lb. weight categories in the 23 major cattle 
feeding states. (1 ,000 head). 



TABLE V 

ESTIMATED TWO QUARTER REGRESSION EQUATION FOR FED CATTLE MARKETINGS 

R2 
STD.* 

INTERCEPT 02 03 D4 DCYCLE INVl TREND BFCORN STR7-9 HFR0-7 OEV. DURBIN 

-4402.101 -1471.614 -1434.885 -648.472 -646.219 0.17594 -62.531 -26.427 0.64252 l. 56725 .899 227. 12 l . 617 

(-3.09)** (-7.45) (-7.52) (-5.39) (-2.48) ( 4. 91 ) (-6.10) (-1.43) (3.19) (5.90) 

[0.0037]**'' (0.0001 J [ 0. 0001 J [0.0001] [0.0174] [0.0001] [0.0001] [0.1597][0.0028] [0.0001] 
--~---~ 

*Compared to a mean of 5,827. 22 thousand head. 

**Numbers in parenthesis are calculated t-values of estimated coefficients. 

***Numbers in brackets represent the probability of obtaining an equal or greater absolute value oft if B=O. 



coefficients were significant at observed significance levels 

of less than 0.01. By examining the simple correlation coefficients, 

it was quite evident that multicollinearity existed in the data 

set. The BFCORN coefficient had a different sign than was 
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expected on theoretical grounds, but was correlated with INVl (r=-.59), 

TREND (r=-.36), DCYCLE (r=-.80), STR7-9 (r=.42), and HFR0-7 (r-.40). 

The calculated t-value for BFCORN (-1.43) was also lower than 

expected. Since these effects appeared to be caused by 

multicollinearity, BFCORN was kept in the model due to its 

conceptual economic significance. The overall predictive power 

of the model may be observed from the plot of actual and predicted 

values in Figure 4. 

The predicted values for the third and fourth quarters of 1977 

are forecast values outside the base period of the model (Figure 4). 

The large forecast error observed for these two values is 

believed to be accentuated by the fact that the observed data 

values for BFCORN and TREND were the only variables not indicating 

a relative decrease in fed marketings for the third quarter. Also, 

a decrease in fed marketings was indicated by all of the observed 

data values for the fourth quarter forecast, which has been a rare 

occurance in the base period. Although actual fed marketings 

did decline in both quarters, the model overstated this decline. 

In the future, it is expected that the forecasts will more 

closely conform to those values actually observed. If not, it 

is possible that the model contains misspecification error 

and should be re-evaluated accordingly. 
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Pork Producti~n Model and Results 

This model was constructed to project a value for pork production 

two quarters into the future. The dependent variable is the same 

quarterly commercial pork production described as an explanatory 

variable in the price model. 

Variables Indicating Slaughter Hog Numbers 

The number of sows farrowing at any point in time has a direct 

effect on the number of hogs slaughtered six to eight months later. 

Consequently, the relative number of sows being slaughtered in 

a particular quarter may influence the amount of pork produced 

two quarters later. A certain number of sows are slaughtered 

each quarter due to normal culling of the sow herd. However, large 

sow slaughter numbers indicate that preganant or young healthy sows 

are also being slaughtered. To measure the relative number of 

sows going to slaughter each quarter, a variable was constructed 

consisting of sow slaughter under federal inspection as a percent 

of total hog slaughter. It is expected that sows will be 

slaughtered more heavily when producers expect lower prices in 

the future. The relative level of this variable is expected to 

account for some cyclical variation in the amount of pork produced. 

Another important factor in determining slaughter hog numbers 

two quarters into the future is the number of hogs in the United 

States weighing less than 60 pounds in the current quarter. This 

is the group which will be ready for market in the projection 

quarter. The USDA reports this figure quarterly in its Hogs and 

Pigs Inventory. (U.S. Dept. of Agriculture, 1965-1977a). 
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Variables Indicating the Profitability 

of Producing Hogs 

The ratio of U.S. #1-2 200-220 pound hogs at Omaha in dollars 

per cwt. to the price of No. 2 Yellow Corn at Omaha in dollars 

per bushel is included as an indicator of the profitability of 

feeding hogs. The hog-corn ratio is lagged four quarters 

from the dependent variable because it is expected that a change 

in the profitability of feeding hogs will not affect pork 

production for about a year. This allows time for producers to 

react, a month from weaning to rebreeding for the sow, a 3.75 

months gestation period, and a five to six month feeding period. 

Admittedly, a drastic reduction in the hog-corn ratio might 

cause producers to react very quickly. However, such extremely 

adverse conditions appear to be cyclical in nature and it is 

assumed that other variables in the model will account for 

these variations. 

It is hypothesized that those producers who produce both 

pork and beef will shift emphasis of resources from one to the 

other as the gap between the hog-corn ration and the beef-corn 

ration widens or narrows. These fluctuations are not expected 

to affect pork production for about one year. The beef-corn 

ratio is included as described previously in the fed marketings 

model, except that it is lagged four quarters from the dependent 

variable. 
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To help explain the behavior of the pork producer who must 

purchase all of his feed input (as opposed to producing it), a variable 



combining the costs of the major feed inputs is included. The feed 

variable is measured in dollars per cwt. and is calculated by 

adding 12 percent of the quarterly average price of soybean meal 

to 88 percent of the quarterly average price of corn. 

Other Variables That Influence Pork Production 

A two-quarter lag of the dependent variable was included to 

improve the accuracy of the forecasts by setting the general 

level of production and the position within the hog cycle. 

Dummy variables were included to account for seasonal variation 

not explained by other variables in the model. The dummy variables 

were constructed in a fashion similar to those in the price model. 

Results of the Pork Production Regression 

Table VI contains a list of the variable pseudonyms and 

descriptions. The estimated coefficients and other statistics 

from the pork production regression are shown in Table VII. The 

explanatory variables accounted for 80.1 percent of the variation 

in pork production. The standard deviation was 167.72 million 

pounds (mean= 3,162.02) with the largest residual, -423.43 million 

pounds, occurring in the third quarter of 1973. 

The t-values for some of the variables, most noticeably SOWPCNT 

(t=-.87), appear to be rather low. Although some multicollinearity 

exists in the data, it alone is probably not sufficient to 

cause severe problems. A more likely explanation is the 

possibility of first order autocorrelation in the disturBance 
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TABLE VI 

DESCRIPTION OF VARIABLES USED IN PORK PRODUCTION EQUATION 

02, 03, 04 

SOWPCNT 

WTl 

HCR4 

BFCORN4 

FEED 

PORKLAG 

Dummy variables for seasonal variation. Each 
is numbered according to the calendar quarter 
of the year that it represents and has the 
value of 1 in that quarter. Each dummy variable 
has a value of 0 otherwise. 

Sow slaughter under federal inspection as a 
percent of total hog slaughter. 

The number of hogs in the U.S. weighing less 
than 60 lbs. (1,000 head). 

The ratio of U.S. #l-2 200-220 lb. hogs at 
Omaha in dollars per cwt. to the price of No. 2 
Yellow Corn at Omaha in dollars per bushel. 

The ratio of choice 900-1100 lb. steers at Omaha 
in dollars percwt. to the price of No. 2 Yellow 
Corn at Omaha in dollars per bushel. 

12% of soybean meal price plus 88% of corn price. 
All prices are measured in dollars per cwt. 

Two quarter lag of the dependent variable, pork 
production. (1 ,000 head). 



TABLE VII 

ESTIMATED TWO QUARTER REGRESSION EQUATION FOR PORK PRODUCTION 

2 STD.* 
INTERCEPT 02 03 04 SOWPCNT 1-JTl HCR4 BFCORN4 FEED PORKLAG R DEV. DURBIN 

-------------

698.072 -305.044 -347.478 -207.702 -19.987 0.06139 34.442 -11.370 -70.206 0.55181 .801 167. 72 1. 288 

(1.76)** (-3.35) {-3.01) ( 1. 46) (-0.87 (2.38) (3.12) (-1.13) ( -2.18) (5.15) 

[0.0849]*** [0.0018] [0.0045] [ 0. 1 502] [0.3885] [0.224] [0.0034] [0.2622] [0.0349] [0.0001] 

*Compared to a mean of 3,162.02 million pounds. 
. .. 

**Numbers in parenthesis are calculated t-values of estimated coefficients. 

***Numbers in brackets represent the probability of obtaining an equal or greater absolute value oft if B=O. 



terms. At the 5 percent significance level, the Durbin-Watson 

statistic of 1.288 is very near the boundary between positive 

autocorrelation and the inconclusive range, but the rest is not 

reliable because of the lagged dependent variable being used 

as an explanatory variable. Much of the autocorrelation which 

appears to exist is probably due to a partial dependence between 

the lagged dependent variable and the disturbances. Removing the 

lagged dependent variable from the model would lessen the 

probability of obtaining biased coefficients, but this greatly 

reduces the explanatory power of the model. In this model and 

subsequent models using lagged dependent variables, it is 

assumed that the same pattern of autocorrelation will exist in the 

future as existed over the estimation period, 1965-1977. The 

variables in question are retained in the model because each is 

thought to add to the explanatory power of the model and to 

be economically significant. All variables had the sign that 

was expected on theoretical grounds. Figure 5 illustrates the 

predictive power of the model with a plot of actual and predicted 

values. The predicted values for the third and fourth quarters 

of 1977 are forecast values outside the base period of the model. 

U.S. Per Capita Real Disposable Personal Income 

Projection Models and Results 

Two projection models were formulated to construct U.S. per 

capita real disposable personal income: (1) a model to project U.S. 

per capita disposable personal income, and (2) a model to project 

the Consumer Price Index. The projection from model (1) is 
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deflated by the projection obtained from model (2) to form the 

explanatory variable used in the price model. 

United States Per Capita Disposable Personal 

Income Model 

The dependent income variable is reported in Survey of Current 

Business (U.S. Dept. of Commerce, 1965-1977). By examining the 

quarterly data, it is apparent that per capita disposable personal 

income has clearly been increasing steadily over time. It was 

hypothesized that a regression with time as the only explanatory 
I 

variable should yield satisfactory results. A model with time and 

the lagged dependent variable was also tested and was settled 

upon, since the lagged dependent significantly improved the 

explanatory power of the model. 

Table VIII contains the results of the regression equation. The 

results indicate that the model explained 99.8 percent of the 

variation in U.S. per capita disposable personal income with a 

standard deviation of $50.78 (mean= $3,075.57). The test 
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statistics may be somewhat affected by the presence of autocorrelation 

in the disturbances. It is assumed that the pattern of auto-

correlation existing over the estimation period will continue to 

exist in the future. 

Consumer Price Index Model 

The dependent variable is the quarterly Consumer Price 

Index, 1967 = 100. The index is found in Survey of Current Business, 

(U.S. Dept. of Commerce, 1965-1977) as well as many other publications. 



TABLE VIII 

ESTIMATED TWO QUARTER REGRE~SION EQUATION FOR U.S. PER 
CAPITA DTSPOSABLE PERSONAL INCOME 

INTERCEPT 

-72.827 

(-3.01)** 

TIME 

1.867 

(2.18) 

[0.0035]*** [0.0320] 

LAGGED 2 STD. 
DEPENDENT R DEV.* DURBIN 

l . 050 . 998 50. 78 . 841 

(57.60) 

[0.0001] 

*Compared to a MEAN of $3,075.57. 

**Numbers in parenthesis are calculated t-values of 
estimated coefficients. 

***Numbers in brackets represent the probability of 
obtaining an equal or greater absolute value 
of t if B=O. 

55 



It was hypothesized that variation in the Consumer Price Index 

could be explained by a regression with time and the lagged 

dependent as the only explanatory variables. Table IX contains the 

results of the regression equation. 

The regression statistics indicate that the model explained 99.4 

percent of the variation in the Consumer Price Index. As in the 

income and pork production models, the presence of autocorrelation 

was anticipated by the use of a lagged dependent variable. 

U.S. Per Capita Real Disposable Personal 

Income Projection 
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The predicted values from the income projection model were deflated 

by the appropriate predicted values form the Consumer Price Index 

model to form the explanatory data series for the price regression 

equation. The predictive accuracy of this forecasting procedure 

is shown in Figure 6,.where actual values are plotted against 

predicted values for U.S. per capita real disposable personal 

income. The largest residual, -$172.00, occurred in the first 

quarter of 1973. 

Results of the Price Regression Equation 

Three groups of variables comprise the two-quarter forecast 

model: (1) a set of quarterly dummy variables, (2) the projected 

explanatory variables fed marketings, pork production, and per 

capita real disposable personal income, and (3) the lagged 

explanatory variables wholesale beef price, non-fed beef, 



TABLE IX 

ESTIMATED TWO QUARTER REGRESSION EQUATION FOR THE CONSUMER 
PRICE INDEX, 1967=100 

INTERCEPT 

3.667 

(1.05)** 

TIME 

0.23175 

(3.29) 

[0.29641]*** [0.0019] 

LAGGED 2 STD. 
DEPENDENT R DEV.* DURBIN 

0.96228 .994 1.91 .147 

(22.49) 

[0.0001] 

*Compared to a mean of 125.59. 

**Numbers in parenthesis are calculated t-values of estimated 
coefficients. 

***Numbers in brackets represent the probability of obtaining 
an equal or greater absolute value of t if B=O. 
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cold storage holdings of beef, and retail pork price. The 

variable pseudonyms and descriptions are given in Table X. 

The estimated regression equation is shown in Table XI. The 

explanatory variables accounted for 94.7 percent of the variation in 

Choice steer price. The standard deviation was $1.78 compared 

to a mean of $34.54 The non-binary variables PORKPROD, NONFED, 

and BEEFSTOR were not signifi~ant at the 0.10 level. In the case 

of PORKPROD, there is a 33 percent probability that the coefficient 

is not significantly different from zero. However, each of the 

variables was found to be highly correlated with one or more 

of the other explanatory variables. For example, PORKPROD is 

correlated with NONFED (r=-.58), 03 (r=-.40), 04 (r=.38). and 

FEDMAR (r=.58). The true influence of these variables is believed 

to be hidden by the effects of multicollinearity, since the 

explanatory power of the model was increased by their presence. For 

this reason, the variables were retained in the model. 

The price forcasts based on actual data are plotted against 

actual prices in Figure 7. However, the predictive accuracy 

of the model is better judged by comparing actual prices with values 

generated by the entire forecasting procedure. Such 11 backcasts 11 

are illustrated in Figure 8. The backcasted values were computed 

using predicted values for the current period explanatory variables 

rather than the actual values used in estimating the regression 

equations. The standard deviation increased to $3.11 per cwt., 

with the largest residual, -$7.46 per cwt., occurring in the 

second quarter of 1974. In both Figure 7 and Figure 8, the forecast 
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D2' D3' D4 

DFREEZE 

FEDMAR 

PORKPROD . 

INCOME 

WHLSBEEF 

NON FED 

BEEFSTOR 

RET PORK 
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TABLE X 

DESCRIPTION OF VARIABLES USED IN PRICE EQUATION 

Quarterly dummy variables for seasonal variation. 

Dummy variable to account for variation due to 
the price controls of 1973. 

Projected fed cattle marketings. (1,000 head). 

Projected pork production. (million lbs. ). 

Projected U.S. per capita real disposable 
persona 1 income. ( $). 

Wholesale beef price. ($per cwt.). 

Quarterly percentage of total commercial 
cattle slaughter that is not fed beef. 

End of quarter cold storage holdings of 
beef, 48 states. (1,000 lbs.). 

The quarterly average retail price of pork. (¢ 
per 1 b. ) . 



TABLE XI 

ESTIMATED TWO QUARTER REGRESSION EQUATION FOR CHOICE STEER PRICE 

INTERCEPT 02 03 04 DFREEZE FEDMAR PORKPROD INCOME WHLSBEEF NONFED BEEFSTOR RETPORK R2 STD DEV* DURBIN 

-37.756 0.70112 -0.39613 -2.98285 -0.51546 -0.00617 -0.00169 0.04124 0.13647 -0.17801 -0.0000067 -0.07950 .947 1.78 

(-3.06)** (0.76) (-0.36) (-3.25) (-0.32) (-6.92) (-0.97) (9.27) ( 2.45) (-1.63) (0.91) 

[0.0041]***[0.4493] [0. 7168] [0.002S] [0. 7459] [0.001] [0.3365] [0.0001] [0.0190] lD. 1105] [0.3678] 

*Compared to a mean of $34.54. 

**Numbers in parenthesis are calculated t-values of estin1ated coefficients. 

***Numbers in brackets represent •he probabilitv of obtaining an equal or greatPr absolute val~e oft if B=O. 

(-2.28) 

[0.0282] 

1. 734 
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values for the third and fourth quarters of 1977 are outside the 

base period for the model. These values tend to overstate price 

partly because the fed marketing forecasts underestimated actual 

fed marketings for these two quarters. 

Conclusions 
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The primary purpose of formulating a model to predict the average 

price of Choice steers two quarters into the future was to provide 

a basis for making price-related decisions. The regression 

equation developed seems to provide satisfactory forecasts, at 

least for indicating the general direction of future price movements. 

Price projections from this model will be used in the next chapter 

to develop and test several hedging strategies for the cattle feeder. 



FOOTNOTES 

1The dummy variable had the value one in the four quarters of 
1973 and the first two quarters of 1974. All other quarters had 
a value of zero. This does not exactly correspond with the time 
period in which price ceilings were in effect, but it was felt 
that the market was affected by anticipation and after-effects of 
the price ceiling. 

2The time period for the liquidation phase is subjectively 
determined from examination of the non-fed data series discussed 
as an explanatory variable in the price model. The beginning of 
the liquidation phase appears rather dramatically in the non-fed 
data, but defining the end of the phase is somewhat more 
subjective. The phase is determined to be complete whenever 
the non-fed variable levels off to the 35-40 percent range for 
three. consecutive quarters. This subjective rule is based 
on one cattle cycle and should be re-evaluated for future 
regressions. 
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CHAPTER V 

SIMULATED EFFECTS OF ALTERNATIVE 

HEDGING STRATEGIES 

The level of price risk exposure associated with a given level 

of potential mean return involves a trade-off which may be affected by 

relative financial position. Whenever the borrowing capacity of the 

firm becomes a limiting factor, the decision maker may become interested 

in strategies which control price risk exposure to improve the cash flow 

position of the cattle feeding operation. As the decision maker attempt 

to assess the performance of various strategies of price risk protection, 

he may find that he has very little evidence to support the selection 

of one strategy over another. 

In this chapter, the relative effects of seven selected strategies 

of controlled price risk exposure for a cattle feeding operation are 

compared via computerized simulation for the years 1965-1977. The 

strategies are compared by examining the effect of each on 30-day cash 

flow balances, total accumulated debt, mean and standard deviation of 

30-day cash balances, and the range and frequency distribution of 30-day 

cash balances. The implication is not that future performance of the 

strategies will be the same as that observed in the test period, but 

rather that knowledge of how certain strategies performed under 

conditions observed iri the test period will be a valuable input for 

future decision-making processes. 
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The Hedging Strategies 

Five of the seven price risk management strategies involve the 

use of the fundamental and technical indicators described in 

previous chapters. One additional strategy consists of complete 

exposure to ~ash market price risk throughout the test period. Another 

strategy, involves the routine hedging of all cattle for the entire 

feeding period in an effort to provide more complete protection 

from price risk. In all strategies, the hedging decisions are designed 
I 
I 

to be as objective and simple as possible. The simulation model of 

the cattle feeding operation is described in detail in Chapter III. 

Under each strategy, total debt of $142,136.30 is accumulated 

before cash inflows begin in May, 1965. This should be kept in mind when 

comparing and evaluating the cash flows. 

Strategy I 

This is the strategy of complete exposure to price risk and 

corresponds to the unhedged production and marketing activities 

of the feeding operation. This strategy is used to measure the 

relative effects of the other strategies and to illustrate the 

effects of complete exposure to price risk. The simulated 30-day 

net cash flows of the cattle feeding operation are shown in Figure 9. 

The points on the graph represent the 30-day net cash transaction 

balances of the operation as of the last day of each 30-day period. 

The periods do not correspond to calendar months, so it is possible 

for some years to contain 13 observations (1970 and 1976 for 

example) 1. From mid-July, 1972 through early April, 1975 (Figure 9), 

is a period of generally sustained cash flow deficits. During this 
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period, the simulated total accumulated debt increased from $51,416.03 

to $187,106.70. Relief from these cash flow deficits lasted for 

approximately nine months. In January of 1976, severe cash flow 

deficits were again present and persisted throughout the remainder 

of the test period. Total accumulated debt increased from $129,928.20 

in January, 1976 to $259,242.50 at the end of the test period. The 

measure of the remaining six strategies will largely depend on 

their performance in improving the financial stabil tty of the feeding 

operation in these two major periods of sustained cash deficits . 
•. • , ! In discussing each rema1mryg strategy, these peri.ods will oe 

referred to as the "1972-1975 deficit period" and the "1976-1977 

deficit period", respectively. 

The mean 30-day cash balance for the entire test period was 

-$1,450.96 with a standard deviation of $5,103.35. The largest 

sing 1 e 30-day cash ba 1 ance was $10,584. 63 and the sma 11 est 30-day 

cash balance was -$17,924.60. 

Strategy I I 

In this strategy, the cattle are hedged accordi.ng to signals 

generated by double bottom formations on a point and figure chart 

with a $.20 box size and 3-box reversal requirement. The hedge is 

held until a double top formation signals higher prices. The 

hedge is then lifted unti.l another double bottom formati.on sfgnals 

lower prices. 

The simulated 30-day cash balances resulting from adherence to 

this strategy are shown in Figure 10. The 1972-1975 deficit period 

(from Strategy I) was shortened by more than a year. Cash deficits 
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were not as severe in 1972-1973 under this strategy as they were 

under Strategy I, but became more of a problem in 1973 than under 

Strategy I. In April, 1975 total accumulated debt was $176,653.49 

less under this strategy than under Strategy I. The 1976-1977 deficit 

period was still severe under this strategy, but total accumulated 

debt at the end of the test period was $180.480.37 less than under 

Strategy I. From June, 1975 through early February, 1976 the cattle 

feeding operation was completely debt free under this strategy and 

enjoyed a maximum cash surplus of $19,113.93 in November, 1975. 

The mean 30-day cash balance for the entire test period under 

this strategy was $19.57, with a standard deviation of $4,414.89. 

The largest 30-day cash balance was $19,207.96 and the smallest 

30-day balance was -$9,878.88. 

Strategy I II 

Strategy III combines the point and figure chart formation 

approach of Strategy II with the results of the price forecasting 

model (Chapter IV). In an effort to eliminate the advantage of 

hindsight, the 11 backcasted 11 price projections described in Chapter 

IV are used to determine the time periods in which cattle will 

not be hedged. The procedure involves the calculation of the 

previous month•s average futures price for the appropriate contract 

month at the time the cattle are placed on feed. The forecasted 

cash price is adjusted by adding the value of one standard deviation 

($3.11 per cwt.) from the results of the estimated regression 

equation. This adjustment is an attempt to improve the reliability 

of the forecasts. If the adjusted cash forecast price is greater than 



the previous month•s appropriate average futures prtce, the cattle 

are not hedged. In those time periods when hedging is permitted 

under this procedure, the hedge is placed and lifted accordi~g to 

the point and figure chart signals used in Strategy II. 

Figure 11 illustrates the simulated 30-day net cash balances 

72 

obtained by following this strategy. The 30-day balances are exactly 

the same as those in Strategy I prior to December, 1973. At the 

end of the 1972-1975 deficit period, total accumulated debt was 

$106,054.57 less under thi.s strategy than under Strategy I. The 1976-1977 

deficit period is less severe than under Strategy I, but more severe than 

under Strategy II. At the end of the test period, total accumulated debt 

was $135,526.50 less under this strategy than under Strategy I. 

The mean 30-day cash balance for the cattle feeding operation 

under this strategy was -$320.87 with a standard deviation of 

$5,084.79. The largest 30-day cash balance was $18,796.06 and the 

smallest 30-day cash balance was -$17,924.60. 

Strategy IV 

The hedging signals are given by the appropriate crossing action 

of 5-day, 15-day, and 4-day-weighted moving averages in this strategy. 

The hedge is lifted when the averages signal that price will be rising 

to higher levels and replaced whenever the averages again signal lower 

price levels. 

The simulated 30-day cash balances from this strategy are shown 

in Figure 12. It is obvious that the 1972-1975 deficit period is more 

favorab 1 e under this strategy than under Strategy I. However, the cash 

balances in 1971 and early 1972 were more favorable under Strategy I. 
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At the end of the 1972-1975 deficit period, total accumulated debt 

was $159,385.33 less under this strategy than under Strategy I. By 

comparing the 1976-1977 deficit period for this strategy and Strategy I, 

it appears that cash flows were generally improved but not as 

dramatically as in the 1972-1975 deficit period. Total accumulated 

debt was $194,992.13 less under this strategy at the end of the 

test period than under Strategy I. Under this strategy, the cattle 

feeding operation was debt free from July, 1975 through July, 1976 

with a maximum cash surplu~ of $24,740.77 in March, 1976. 

The mean 30-day cash Jalance for the entire test period was 
i 

$73.45 with a standard deviation of $4,588.63. The largest 30-day 

cash balance was $19,237.89 and the smallest 30-day cash balance 

was -$11,222.82. 

Strategy V 

Strategy V combines the results of the price forecasting model 

with the 5-day, 15-day, 4-day-weighted moving average signals. The 

only difference between this strategy and Strategy III is that, when 

cattle are hedged, moving average signals are used rather than point 

and figure chart formations. 

The simulated 30-day cash balances are plotted in Figure 13. 

The cash flow balances in Figure 13 and Figure 11 are different in only 

18 time periods (as determined by the price forecasts), and this 

strategy produces results which appear to be significantly different 

from Strategy III in only four or five time periods. At the end 

of the 1972-1975 deficit period, total accumulated debt was $114,495.70 
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less under this strategy than under Strategy I. The total debt at 

the end of the test period was $145,575.30 less than under Strategy I. 

The mean 30-day cash balance for the test period was -$242.25 with 

a standard deviation of $5,156.41. The largest 30-day cash balance 

was $19,065.97 and the smallest 30-day cash balance was -$17,924.60. 

Strategy VI 

This strategy attempts to provide complete price risk protection. 

All cattle are routinely hedged on the first day of the feeding 

period and the hedge is noy lifted until the cattle are sold. 

The simulated 30-day cash flows are shown in Figure 14. This 

strategy increased cash flow deficits from mid-1968 throughout most 

of the test period, as compared to Strategy I. The primary exceptions 

occurred in mid-1974 and early 1977. At the end of the 1972-1975 

deficit period, total accumulated debt was $115,032.40 ~ore under 

this strategy than under Strategy I. By the end of the test period, 

total debt was $134,364.10 more under this strategy than under 

Strategy I. 

The mean 30-day ~ash balance for the test period under this 

strategy was -$3,126.78 with a standard deviation of $5,086.86. 

The largest 30-day cash balance was $13,530.14 and the smallest 30-day 

cash balance was -$20,870.68. 

Strategy VII 

Strategy VII combines the results of the price forecasting 

model and the routine hedging of cattle for the entire feeding period. 

The difference between this strategy and Strategy III (or Strategy V) 



R;l 

c. 
c. 
c ...., 

c 
c 
c 
lC 

0 

tn 
C¥.C. 
cr.o 
,_jG 
. ...1 co 
ID I 
c. 

0 
0 
0 
UJ 
-. 
I 

0 
0 
0 

S .T R R 1 E G I V 1 
30··08: C~t3~ BRLRNCFS + 

r 

~-~--~-----.-----.----~.------,-------.----~------r-----~----~ 
57 b8 '70 '11 '12 

liME (lf.RRSl 

Figure 14. Simulated 30-Day Cash Balances from Strategy of Hedging All Cattle for the Entire 
Feeding Period, 1965-1977. 



is that, when cattle are hedged, the hedge is placed on the first 

day of the feeding period and held until the cattle are sold. 
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The simulated 30-day cash balances from this strategy are shown 

in Figure 15. The 30-day balances are exactly the same as those in 

Strategy I prior to December, 1973. The cash flows for the 1972-1975 

and 1975-1977 deficit periods show improvement over Strategy I, but 

have no definite advantage over any of the other strategies 

utilizing the price forecasts. At the end of the 1972-1975 

deficit period, total accu~ulated debt was $78,632.40 less under 

this strategy than under Strategy I. By the end of the test period, 

total debt was $120,894.90 less than under Strategy l. 

The mean 30-day cash balance for the test period was -$473.90 

with a standard deviation of $4,897.75. The largest 30-day cash 

balance was $15,730.52 and the smallest 30-day cash balance was 

-$17,924.60. 

Further Comparison of the Hedging Strategies 

The ability of each strategy to reduce the. number of periods of 

cash deficits may be further analyzed by comparing the frequency 

distributions in Table XII. Strategies II and IV appear to do 

the most to shift the 30-day cash balances toward positive dollar 

amounts. All of the strategies except Strategy VI seem to have a more 

favorable frequency distribution than Strategy I. It is interesting 

to note that the largest number of 30-day time periods for any one 

interval consistently falls in the -$1.00 to -$2,500.00 interval 

for all strategies. This occurs in spite of the fact that three of the 

seven strategies have mean balances which lie outside this interval. 
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TABLE XII 

FREQUENCY DISTRIBUTIONS OF SIMULATED 30-DAY NET CASH FLOWS 
FROM ALTERNATIVE HEDGING STRATEGIES, 1965-1977 

-~~~---------

Dollars 
Less Than -15001 -12501 -10001 -7501 -5001 -2501 -1 0 2501 5001 7501 10001 Greater Than 

to to to to to to to to to to to to 
-17500 -17500 -15000 -12500 -10000 -7500 -5000 -2500 2500 5000 7500 10000 12500 12500 

30-Day Time Periods 

Strategy I 2 4 5 4 15 16 41 36 20 6 2 0 

Strategy II 0 0 0 0 7 10 22 42 42 16 5 4 3 2 

Strategy III 2 0 2 7 g 15 45 38 20 6 4 2 2 

Strategy IV 0 0 0 6 8 21 49 36 19 3 5 0 5 

Strategy V 2 0 6 1l 16 44 37 22 4 4 2 3 

Strategy VI 2 6 5 12 19 33 34 27 11 0 

Strategy VII 2 0 2 3 :! 10 14 44 41 22 6 3 

---~ -----
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One measure of the relative effect that the strategies have on 

the financial position of the cattle feeding operation is the total 

accumulated debt at various points in time. Table XIII shows the 

amount of simulated debt accrued in each strategy as of each 30-day 

period ending in November for the test period, 1965-1977. The cattle 

feeding operation has a d~bt balance of $142,136.30 in May, 1965 

for all strategies, before any cash inflows are received. The 

total debt is eliminated under only two strategies, Strategies II and 

IV, and then only temporarily. The strategies which reduce debt the 

most from 1974 to 1977 (Strategies II and IV) cause the operation to 

have a debt load that is generally higher from 1965 to 1973 than 

Strategy I. This fact may cause the strategies utilizing the price 

forecasts to be somewhat more appealing than other statistics 

indicate. The level of accumulated debt carried throughout the 

test period is very important because it reflects the ability of 

the cattle feeding operation to stand on its own and because it 

is inversely related to potential borrowing power. 2 

Other important statistics are summari.zed in Table XIV. Some 

additional insight to strategy performance may be gained oy analyzing 

only those 30-day periods with cash deficits. This is especially 

appropriate for cattle feeders who have exhausted their borrowing 

capacity. None of the strategies dramatically reduce the number of 

30-day periods with negative cash balances (Table XIV). Strategy IV 

has the least negative mean balance in these periods, but of all 

the strategies, it has the third largest number of 30-day periods 

with cash deficits. Strategy VII has the least number of cash 

deficit periods, but also has the third most negative mean (of 



Year 

1965 

1966 

1967 

1968 

1969 

] 970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

*Total 

TABLE XI II 

SIMULATED TOTAL ACCUMULATED DEBT OF THE CATTLE FEEDING ENTERPRISE 
UNDER ALTERNATIVE HEDGING STRATEGIES, 1965-1977* 

Strategy I Strategy II Strategy III Strategy IV Strategy V Strategy VI 

Dollars 

114,066.70 118,034.20 114,066.70 123 '1 00. 1 0 114,066.70 131,134.00 

96,747.50 100,771.80 96.747.50 100,749.00 96,747.50 117,664.20 

94,648.50 91 ,829.13 94,648.50 95,939.00 94,648.50 104,573.30 

69,850.75 71,364.31 69,850.75 74,010.31 69,850.75 94,581.44 

43,501.96 48,376.63 43,501.96 60,760.78 43,501.96 113' 106. 60 

51,998.57 61,255.65 51,898.57 71,116.56 51 ,898. 57 131,417.0 

56,062.53 80,377.31 56,062.53 86,657.75 56,062.53 165,707.90 

63,491.47 100,979.70 63,491.47 115,700.40 63,491.47 223,920.60 

128,714.20 142,920.70 128,714.20 157.275.50 128,714.20 363,100.60 

178,038.90 36,281.76 75,433.38 59,320.94 75,662.69 324,374.50 

133,495.80 -19,113.93 27,441.50 -18,599.43 19,000.39 316,850.50 

209 '727. 90 51,005.74 90,933.25 12,090.21 70,691.94 371,414.50 

259,242.50 78,762.13 123,716.00 64,250.37 113,667.20 393,606.60 

Strategy VII 

114,066.70 

96,747.50 

94,648.50 

69,850.75 

43,501.96 

51,898.57 

56,062.53 

63,491.47 

128,714.20 

115,223.70 

54,863.64 

107,263.60 

138.347.60 

accumulated debt is figured as of the last day of the 30-day period ending in November. 
00 
w 



Strategy 

Strategy I I 

Strategy III 

Strategy IV 

Strategy V 

Strategy VI 

Strategy VI 1 

*The analysis 

TABLE XIV 

SUMMARY OF STATISTICS FOR SIMULATED 30-DAY CASH FLOWS FROM CATTLE 
FEEDING ENTERPRISE BY STRATEGIES, 1965-1977* 

Std. Deviation Mean of Std. Deviation No. of 30-day 
Mean 30-day of 30-Day Negative 30-day of Negative 30-day Periods with Negative 
Cash Balance Cash Balances Cash Balances Cash Balances Cash Balances 

-$1,450.96 $5,103. 35 -$4,511.02 $4,417.14 88 

19.57 4,414.89 -_2, 974.46 2,407.40 81 

-320.87 5,084.79 -3,607.79 3,884.16 81 

73.45 4,588.63 -2,824.40 2,479.05 85 

-242.25 5,156.41 -3,556.96 3, 772.46 81 

-3,126.78 5,086.86 -5,175.09 4,217.65 112 

-473.90 4,897.75 -3,717.73 4,043.27 79 

from 1965 to 1977 i~cludes 153 cash flow time periods of 30 days each. 

Range of 30-day 
Cash Balances 

$28,509.23 

29,086.84 

36,720.66 

30,460.71 

36,990.57 

34,400.82 

33,655.12 
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negative periods, Table XIV). Strategy VI is the only hedging strategy 

that does not yield a higher mean return than Strategy I. 

In Chapter II, the distribution of profits over time was 

emphasized as being more important to the 11 high risk 11 cattle feeder 

than the long-run level of total profits. Similarly, the number of 30-

day periods with negative cash balances may not be as important as the 

manner in which those periods are distributed over time. Looking back 

at Figure 9 (Strategy I}, there are only two periods of positive 

cash balances in the 1972-1975 deficit period and one in the 1976-1977 

deficit period. By compar~son, Figure 10 (Strategy II) shows 

fifteen periods of positive cash balances in the 1972-1975 deficit 

period and four periods of positive cash balances in the 1976-1977 

deficit period. All of the hedging strategies reduced the number 

of negative cash flow periods within these two major deficit periods. 

Close examination of Figures 10 and 12 reveals a trade-off between 

relatively larger cash balances in the major deficit periods and 

relatively smaller cash balances in other periods such as 1971. 

The strategies utilizing the price forecasts (Figures 11, 13, and 15} 

do not exhibit the trade-off, but also do not deal as effectively 

with cash deficiencies in the major deficit periods as do Strategies 

II and IV. Strategy VI tends to accentuate both the size and number 

of cash deficits. 

Selective hedging strategies appear to offer alternative 

results which allow the cattle feeder to operate at lower levels of 

debt than would be possible under a strategy of complete exposure 

to price risk or a strategy which completely substitutes basis 

risk for price risk. , The choice of strategies depends upon th-e 
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individual's preference and financial situation. The results indicate 

that cattle feeders (and lenders) may wish to assess and compare such 

alternative strategies of price risk exposure, at least when 11 reserve 11 

borrowing capacity begins to shrink due to adverse price movements. 



FOOTNOTES 

1The last year, 1977, contains only eleven observations. The 
twelfth observation would have fallen on December 26, 1977 and was 
omitted because its va 1 ue could not be ca 1 cul a ted for a 11 of the 
hedging strategies. The pen of cattle sold after December 20, 1977 
would have been hedged on the February, 1978 futures contract, but 
all of the data were not available for the simulation. Therefore, 
the simulation ends in November, 1977. 

2The inverse relationship between the level of total debt and 
potential borrowing power includes the implied assumption that a 
good credit rating or line of credit has already been es:taoli.shed. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Cattle feeders have absorbed tremendous losses within ,the past 

five years due to unfavorable price movements for inputs and outputs. 

As a result, many have almost exhausted their borrowing capacity. 

The weakened financial position of these producers is a cause for 

concern not only among borrowers, but also among lenders. Lenders have 

generally been willing to refinance old deot whenever possible to 

help their cattle feeding customers through periods of cash flow 

deficits. However, such action does nothing to reduce the probaBility 

of severe cash flow problems in subsequent periods. The primary 

objective of this study was to develop and test hedging strategies 

to improve the financial positions of those cattle feeders 

experiencing repayment difficulties. 

The importance of financial position in decisions involving 

price risk was emphasized with the concept of decreasing relative 

risk aversion. The problem of severe cash flow deficits and the 

firm's ability to survive such deficit periods was examined not 

only as a price-related problem, but also as a problem related to 

the timing of cash transactions in short-run periods. Selective 

hedging was presented as a logical management procedure for altering 

the level of price risk exposure in an effort to deal with the problem 
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of extensive cash flow deficits. Simple fundamental and technical 

tools of price analysis were analyzed as selective hedging guides. 

To evaluate the performance of the fundamental and technical 
"1. 
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tools of analysis',: a computerized procedure was develop.e'd to simulate 

the 30-day net cash balances of a cattle feeding enterprise from 

1965 to 1977. In each 30-day time period, a set of inputs was 

purchased and a set of finished steers was sold. Actual daily 

futures data were used in algorithms designed to simulate futures 

transactions, costs, and returns under each of the methods of 

analysis. The cash market costs and returns were ~ased on a fixed 

bundle of inputs and outputs with appropriate average prices throughout 

the test period. The net returns from cash and futures market 

transactions were used to calculate interest charges, changes in total 

accumulated debt, and net cash balances for each 30-day interval. 

In an attempt to objectively quantify fundamental price 

expectations throughout the test period, a quarterly price forecasting 

model was constructed. A single equation linear regression model was 

used to test hypothesized behavioral relationships for three projected 

explanatory variables and for Choice steer price, the dependent 

variable. The price regression equation explained approximately 

94 percent of the variation in the Choice steer price series. 

The standard deviation from the regression equation was $1.78 per cwt. 

with the mean of the dependent price series being $34.54 per cwt. 

For use in the simulation, the regression results were recalculated 

using the predicted values rather than actual values for each 

of the three projected explanatory variables. These 11 backcasts 11 

were used as forecast values in hedging decisions in an effort to 



remove the advantage of hindsight for the test period, 1965-1977. 

This procedure increased the standard deviation of the regression 

equation from $1.78 per cwt. to $3.11 per cwt. 

The relative effects of alternative hedging strategies on 

repayment ability and the di.stribution and level of 30-day cash 
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balances were simulated for a cattle feeding enterprise. The strategies 

tested were as follows: 

I) No hedging. A ~trategy of complete exposure to price risk 

is used as a base·or control to evaluate the other six 

strategies. 

II) The hedge is placed and lifted according to signals from 

double bottom and double top formations on a point and 

figure chart with a 20-cent box size and 3-box reversal 

requirement. 

I I I) The hedge is placed and 1 ifted as in Strategy I I if the 

previous month•s average futures price is greater than 

the adjusted cash price forecast for the end of the feeding 

period. 

IV) The hedge is placed and lifted according to signals given by 

the crossing action of 5-day, 15-day, and 4-day-weighted 

moving averages. 

V) . The hedge is placed and lifted as in strategy IV if the 

previous month•s average futures price is greater than the 

adjusted cash price forecast for the end of the feeding period. 

VI) The hedge is placed on the first day of the feeding period 

and held until the cattle are sold. 
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VII) The hedge is placed and lifted as in Strategy VI if the 

previous month•s average futures price is greater than the 

adjusted cash price forecast for the end of the feeding period. 

The simulation results for each strategy were compared by 

examining the frequency distribution, range, total accumulated debt 

balance, graphic distribution over time, and mean and standard 

deviation of the 30-day cash balances. All of the strategies 

except Strategy VI showed an increase in mean 30-day cash balances 

over Strategy I (the control). Only Strategy V had a higher standard 

deviation of cash balances than Strategy I. The distribution of the 

30-day cash balances was considered to be more important than the 

mean balance over the entire test period. The effects of differing 

means and distributions of cash balances over time were observed 

in the level of total accumulated debt at various points in time. 

All strategies except Strategy VI significantly reduced the level of 

total accumulated debt observed at the end of the test period as 

compared to Strategy I. 

The strategies did not differ significantly in the number of 

30-day intervals with negative cash balances, but the distribution 

of these intervals over the test period appears to be significantly 

different. A trade-off seems to exist between the improvement of 

cash flows during periods of otherwise severe cash deficits and the 

occurrance of less favorable cash balances ~uring periods that would 

otherwise contain cash surpluses (or only minor deficits). A major 

conclusion of this study is that th~ selective hedging strategies 

tested do not significantly reduce the number of deficit cash flow 

periods over time, but improve financial position by reducing the severity 
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of the deficits and by redistributing them so that fewer deficit 

periods are observed consecutively. This helps the cattle feeder 

maintain a lower debt load and this reduces the probability of business 

failure. 

The choice of strategies depends upon the individual preference 

of the decision maker and upon his financial situation. Following 

any of the selective hedging strategies appears to be better than 

hedgihg all cattle routinely or not hedging at all. Whether managed 

by lenders, cattle feeders, or both, this study indicates that 

fundamental and technical tools of analysis can be used for 

selective price risk exposure to improve the borrowing capacity 

of cattle feeders. A further implication is that the ability of 

a cattle feeding operation to stan~ on its own may be improved by the 

use of selective hedging, regardless of the financial position of the 

firm. 

Suggestions for Further Research 

Several areas of interest were encountered during the course of 

this study which present potential problems for further research. 

The first such area concerns the cattle cycle. It i$ apparent 

that technical indicators work better in periods of volatile price 

movements than in periods of gradually trending, choppy price 

movements. These descriptions are generally accurate when applied 

to the 11 liquidation 11 and 11 build up 11 phases, respectively, of the 

cattle cycle. Simple forecast models to predict price cannot be 

expected to account for short-run variations caused by influences 

which cannot be quantified and are not present in all phases of the 
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cycle. Since price itself does reflect all such influences, technical 

indicators based on price patterns theoretically contain the most 

recent market information as transmitted by the most recent prices. 

The problem in certain phases of the cattle cycle is that the 

information, as transmitted by price, reflects much disagreement 

and lack of confidence on the part of the market participants -- choppy, 

gradually trending prices. In other phases, market participants 

tend to collectively agree in their analysis of information --

volatile swings in price. It would appear that much could be 

gained simply by analyzing the conditions of relative agreement and 

disagreement which are cyclical in nature. It may be easier to 

forecast periods with conditions for market participants to be 

in relative agreement or disagreement and use technical indicators 

(or not) accordingly, than to forecast the concensus of market 

participants (for a short-run period) based on substantially less 

information than is actually used in determining that concensus. 

It is possible that an optimal long-run level of price risk 

exposure may be accomplished by employing some combination of hedging 

strategies. A producer with enough cattle on feed to require 

several futures contracts for hedging might find that it is more 

desirable in the long run to hedge some of the cattle under a 

strategy of technical analysis, some under a more fundamental 

strategy, and leave others unhedged or completely hedged. A portfolio 

approach might be used to determine such an optimal mix of strategies. 

Finally, the effects of a fully integrated program of selectively 

hedging feeder cattle, feed grains, and slaughter cattle need to be 

analyzed. It is expected that the financial benefits from such a program 



would be substantial to the cattle feeder. The level of potential 

benefits to lenders from more extensive borrower-lender coordination 

in price risk management is less obvious, but could be a key 

element in spreading the understanding of the role of futures markets 

among bbrrowers and lenders. 
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APPENDIX 

SELECTION OF TECHNICAL INDICATORS USED 

IN HEDGING STRATEGIES 
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The selection of the particular combinations of moving average 

and point and figure parameters to be used in the hedging strategies 

could easily become a problem of unmanageable proportions. Based on 

published research, published material relating those parameters 

11 commonly used 11 by commodity analysts, and trial and error experience, 

eight parameter combinations were selected for testing. These 

parameters consist of the four moving averages and four point 

and figure box size and reversal combinations shown in Table XV. 

In evaluating the parameters, it is assumed that the 11 ideal 11 

hedging strategy would be one in which the income flows from 

futures transactions at least offset cash market losses in the same 

time period. Furthermore, the income flows from futures transactions 

should not (ideally) reduce profits in those time periods when the 

cash market net return is positive. Thus, as a first step the simulated 

unhedged 30-day net cash flows (described in Chapter III) were divided 

into two groups: (1) 30-day time periods with positive cash balances,. 

and (2) 30-day time periods with negative cash balances. The positive 

group contains 65 observations and the negative group contains 88 

observations. 

In the first attempt to rank the parameters according to relative 

performance, correlation coefficients were computed for simulated 

futures income flows under each of the eight parameters with the 

flows compared separately to the corresponding positive and negative 

time periods of the cash market simulation. The 11 best 11 set of 

parameters would yield a futures income stream with the most negative 

correlation to the corresponding periods of cash market losses, 

and the most positive (or least negative) correlation to the 



TABLE XV 

SELECTED PARAMETER COMBINATIONS FOR TEST 
OF TECHNICAL INDICATORS 

Moving Averages Point and Figure Charts· 

Number of Days Box Size Reversal Number 

3, 10, 4w* $0.15 2 

5, 1 0, 4w* $0.20 3 

5, 15, 4w* $0.30 2 

9, 18, 4w* $0.40 2 
; 

*The "w" indicates a weighted average. An 
example of a 4w average calculation is as follows: 

Date Price Weight Weighted Value 

May 2 $44.00 X 1 = 44.00 

May 3 44.50 X 2 = 89.00 

May 4 44.25 X 3 = 132.75 

May 5 44.35 X 4 = 177.40 

10 443.15 

4w = 443.15/10 = $44.315 

The value of the 4-day-weighted moving average for May 
5 is $44.315. The weights are assigned according to 
time (days). 
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corresponding periods of cash market profits. The parameters and the 

respective correlation coefficients are shown in Table XVI and Table 

XVI I. 

The difference between the most negative correlation and the least 

negative correlation in Table XVI is statistically significant with only 

a 6 percent probability that the difference is due to chance. However, 

there is a 57 percent probability that the difference between r=-0. 67 

and r=-0.62 (Table XVI) is due to chance. Since the correlations with 

the positive cash flows (Table XVII) were not significantly ~ifferent 

from zero at the 1 percent (or 5 percent) significance level, the 

parameters could not be effectively ranked without further analysis. 

The second attempt at ranking the parameters involved the 

calculation of means and variances for streams of residuals obtained 

by adding the cash market flows and corresponding futures market 

flows together. To the group of time periods with negative cash 

market balances (88 observations), the futures market balances of 

the corresponding time periods were added for each of the ei~ht sets 

of futures market returns. Means and variances were calculated for each 

of the eight sets of residuals and are shown in Table XVIII. The 

same procedure was used to calculate means and variances for the 

positive group (65 observations, Table XIX). 

In Table XVIII, there is a 45 percent probability that the 

difference between the largest mean, $2,941.71, and the smallest 

mean, $1 ,742.21, is due to chance. There is essentially no 

probability of a significant difference between the two largest 

means in Table XVIII., Likewise, there is essentially no probability 

of a significant diff~rence between the two largest (least negative) 

I 
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TABLE XVI 

CORRELATIONS BETWEEN SIMULATED NEGATIVE CASH MARKET FLOWS AND FUTURES 
FLOWS IN CORRESPONDING 30-DAY TIME PERIODS, 1965-1977 

Correlation 
Technical Coefficient Confidence Limits 
Parameters (r) Significant r* for r** 

3, 10, 4w -0.67 .273 -. 797 < r<-. 485 

5, 10, 4w -0.62 .273 -.762< r <-. 414 

5, 15, 4w -0.61 .273 -.753< r<-.404 

9, 18, 4w -0.48 .273 -.644< r<-.236 

15 X 2 -0.62 .273 -. 762< r<-.414 

20 X 3 -0.60 .273 -. 7 49< r<-.389 

30 X 2 -0.58 .273 -.735< r<-.363 

40 X 2 -0.57 .273 -. 728< r<-.351 

*With n-2 degrees of freedom, this is the absolute val~e of r required 
to reject the hypothesis that r=O at the 1 percent level of significance. 

**Refers to 99 percent confidence interval. 
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TABLE XVII 

CORRELATIONS BETWEEN SIMULATED POSITIVE CASH MARKET FLOWS AND FUTURES 
FLOWS IN CORRESPONDING 30-DAY TIME PERIODS, 1965-1977 

Technical 
Parameters 

3, 10, 4w 

5, 10, 4w 

5, 15, 5w 

9, 18, 4w 

15 X 2 

20 X 3 

30 X 2 

40 X 2 

Correlation 
Coefficient 

(r) 

0.13 

0.19 

0.16 

-0.25 

-0.03 

-0.11 

-0.22 

-0.05 

Significant r* 

.318 

.318 

.318 

.318 

.318 

.318 

.318 

. 318 

Confidence Limits 
for r** 

-. 193< r< . 428 

- . 1 34 < r < . 4 77 

-. 164< r< . 453 

-. 524< r< . 072 

-.342< r< .288 

- .411 < r< . 21 3 

-. 505< r< . 1 03 

-. 36C< r < . 270 

*With n-2 degrees of freedom, this is the absolute value of r required 
to reject the hypothesis that r=O at the 1 percent level of significance. 

**Refers to 99 percent confidence interval. 
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TABLE XVIII 

ANALYSIS OF CASH-FUTURES RETURN RESIDUALS IN 30-DAY PERIODS 
OF NEGATIVE SIMULATED CASH MARKET BALANCES, 1965-1977 

Technical Standard 
Parameters r~ean Deviation 

(Dollars) 

3, 10, 4w 1,870.51 4,123.54 

5, 10, 4w 2,613.10 5,109.00 

5, 15, 4w 2,704.11 5,193.46 

9, 18, 4w 1 '742. 21 4,645.00 

15 X 2 2,392.73 5 '714. 44 

20 X 3 2,941. 71 5,514.58 

30 X 2 2,639.20 5,045.86 

40 X 2 2,405.00 5,194.88 



TABLE XIX 

ANALYSIS OF CASH-FUTURES RETURN RESIDUALS IN 30-DAY PERIODS 
OF POSITIVE SIMULATED CASH MARKET BALANCES, 1965-1977 

Technical Standard 

105 

Parameters Mean Deviation 

(Do 11 ars) 

3, 10, 4w - 752.57 2,569.46 

5, 1 0' 4w -1 ,052. 74 2,567.55 

5, 15' 4w - 486.27 2,807.47 

9, 18, 4w -1,278.15 . 2,037.84 

15 X 2 -1,074.00 2,474.14 

20 X 3 -1,012.82 2,829.42 

30 X 2 - 893.71 2,349.33 

40 X 2 - 518.43 3,013.05 
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means in Table XIX. There is a 49 percent probability that the 

difference between the largest mean, $-486.27, and the smallest mean, 

-$1,278.15, in Table XIX is due to chance. Once again, there is no 

obvious ordering of the parameters. 

A third attempt to rank the parameters involved counting the 

number of time periods within each positive and negative group 

(of cash market balances) that the futures income flow was negative. 

This was done for the futures income stream from each of the eight 

parameters. The values of these negative flows were totaled and are 

presented in Table XX. 

None of the attempts to rank the parameters provided a 

statistically significant and complete ordering. However, when 

examining the results for the moving average parameters only, it 

appears that the 5, 15, 4w set is consistently the best choice while 

the 9, 18, 4w set is consistently the worst choice. The best choice 

from the point and figure parameters is not as easily discerned. 

Neither the 20 x 3 nor the 30 x 2 has a significant advantage over 

the other. Since they both represent the same dollar amount ($.60), 

the 20 x 3 is chosen for use in the hedging strategies. The primary 

reason for choosing the 20 x 3 is that it is believed to be more 

commonly used for live cattle than the 30 x 2 parameter. 



TABLE XX 

NUMBER AND VALUE OF NEGATIVE 30-DAY SIMULATED FUTURES FLOWS 
BY PARAMETERS AND GROUPS, 1965-1977 

Periods of Negative Cash Market Balances* Periods of Positive Cash Market Balances** 

Technical No. of Negative Futures Value of Negative No. of Negative Futures Value of Negative 
Parameters Flow Periods Futures Flows Flow Periods Futures Flows 

3, 1 0' 4w 35 $-46,557.25 51 $-86,315.44 

5, 10, 4w 28 -39,583.98 56 -103,802.50 

5, 15, 4w 35 -38,678.47 50 - 77,237.00 

9, 18, 4w 35 -68,318.88 50 -102,930.50 

15 X 2 35 -68,305.38 53 -96,949.88 

20 X 3 30 -38,041.04 53 -97,005.38 

30 X 2 34 -32,981.88 53 -85,079.19 

40 X 2 39 -48,387.71 55 -67,024.88 

*There are a total of 88 periods of negative cash·market balances. 

**There are a total of 65 periods of positive cash market balances. 
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