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Abstract:
This research compares some basic cattle feeding strategies for Montana feedlots. The objective was to
determine if cattle feeders could increase their return on owners equity and reduce risk by using cattle
feeding strategies that utilize feeder and fat cattle hedging.

A simulation model was formulated to test both non-hedging and hedging strategies under different
financial structures. A simulation program was then used to test these strategies on historical prices
from 1966 through 1975.

The simulation results are generally positive. It was concluded that the use of feeder and fat cattle
hedges could have increased returns and reduced risk in the Montana cattle feeding industry over the
time period under study. 
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ABSTRACT

This research compares some basic cattle feeding strategies for 
Montana feedlots. The objective was to determine if cattle feeders 
could increase their return on owners equity and reduce risk by using 
cattle feeding strategies that utilize feeder and fat cattle hedging.

A simulation model was formulated to test both non-hedging and 
hedging strategies under different financial structures. A simula
tion program was then used to test these strategies on historical 
prices from 1966 through 1975.

The simulation results are generally positive. It was concluded 
that the use of feeder and fat cattle hedges could have increased 
returns and reduced risk in the Montana cattle feeding industry over 
the time period under study.



Chapter I

INTRODUCTION

Introductory Perspective

Feeder cattle have for some time been one of the most important 

elements of Montana agriculture. Each year Montana produces large 

numbers of high quality feeder cattle, most of which are exported to 

other states for finishing. There are a number of feedlots in the 

state but the finishing of feeder cattle is not a major segment of 

the state's agricultural income. There are proponents who argue 

that Montana has the resources to fatten many of its cattle, thus 

increasing the state's agricultural revenue. The development of 

the feeding industry in the state is dependent on many factors, such 

as the availability of feed grains, forage, management, climate, a 

market for the finished product and availability of financing. Re

cent developments such as low grain prices and the advent of boxed 

beef have made cattle fattening in Montana more feasible. However, 

perhaps the major problem of the cattle feeding industry which follows 

no geographical boundaries is price instability.

The cattle feeder is. vulnerable to the price levels, of feeder 

cattle, the major feed grains, and fat cattle. These price levels 

are subject not only to normal market adjustments. But government 

policy regarding the export of grains, the cattle cycle, and capital
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that earns part of its return from sources other than cattle feed

ing, such, as tax savings. The individual cattle feeder can do little 

about smoothing out the cattle cycle, although he should observe it 

and plan accordingly. However, there is something he can do about 

price level fluctuations during a production period. That is con

tracting.

Cash contracting is the safest and easiest method of assuring 

the feeder a forward price on inputs. . Whenever feeders, grain, and 

finished cattle contracts are offered at levels that allow the cattle 

feeder to extract a sufficient return, he has a viable means of 

reducing or limiting his price level risk in certain market situa

tions. However, cash contracts are not always, offered, and when they 

are offered they seldom are at levels that allow the feeder to extract 

a sufficient margin. Cash contracts also tend to be rigid, reducing 

the feedlot operator's marketing flexibility.

An alternative to cash contracting is the use of the futures 

market to lock in prices for factors of production and finished 

product. Whether or not futures markets are an effective risk re

ducing tool is questioned by some feedlot operators and agricultural 

lenders. Some argue that the basis, risk is. so large as to signifi

cantly reduce the benefits, of a hedging program for cattle. Others 

argue that, as with cash contracting, a profitable hedging opportunity 

seldom exists in the futures-market.
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As a result of the increased price instability in the cattle 

feeding business, feedlot operators; are. being forced to use more 

equity to finance their operations. The use of larger amounts of 

equity in the capital structure of feedlots tends to reduce the 

financial risk, however it often tends to reduce the return on 

owner's equity as well. The more conservative the financial struc

tures of feedlots Become, as a result of volatile cattle prices, the 

more difficult it becomes for a substantial feeding industry to de

velop in Montana. The reason being that fewer individuals will have 

the equity required to finance a feedlot large enough to capture 

the benefits, from economies of size.

Objectives

It is the objective of this study to determine if Montana cattle 

feeders Could increase their return on owners' equity while at the 

same time reducing their overall risk by adopting a complete hedging 

policy and' increasing their financial leverage as a result of less 

variance in their earnings. However, in order to accomplish the pri

mary objective of this study, the following sub-objectives must 

first be attained:

1) determination of the basis for feeder cattle and fat cattle 

in the. Billings, Montana area;

2) simulation of various- hedging and non-hedging strategies, 

over a ten-year period, including a control strategy.
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which uses no hedging; and,

3) a comparison of the earrnings and variation in earnings for 

a hypothetical feedlot in the Billings, Montana area under 

the hedging and non-hedging strategies used.

The hedging strategies and methodology used in this study will be 

discussed at length in Chapter Three. Chapter Two reviews hedging 

theory and Chapter Four presents the simulation results. Study 

conclusions are presented in Chapter Five as are suggestions for

additional research.



Chapter 2

THEORY OF FUTURES MARKETS

It is evident from the research that has been done in the 

area of futures markets that they evolved but of the industries 

involved in trading commodities (1,10,16). Merchants involved in 

the trading of commodities developed futures contracts for agri

cultural commodities to aid them in their buying and selling. The 

only other way they could possibly have been started is by people 

who wanted to create a speculative medium. However, the idea that 

futures markets grew out of the desire of people to speculate in 

price movements, has no historical backing.

One of the earliest futures markets was formed in Chicago to 

facilitate the grain merchandising trade. It is generally con

ceded, as Irwin pointed out (10), that this market grew out of the 

use of time contracts. The contracts traded in the early futures 

markets were viewed as contracts to be delivered upon. When the mar

kets were organized it's doubtful that their founders foresaw the 

extent of hedging that takes place today (2) .

The main functions of the early futures markets were to govern 

transactions through standardized rules, develop or set standards 

of grade, quantities to be delivered and rules or terms of delivery. 

Perhaps one of the most important functions they performed was to
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develop a clearing house that guaranteed each contract. Because 

of the effectiveness of, the trading on the exchange, due to strin

gent rules and regulations, the futures contracts came to be used 

more and more as a temporary cash contract rather than a contract to 

be delivered upon. As the futures markets evolved, merchants used 

them as a temporary contract to set prices in the future for a 

specified grade and quantity (2) . Today only a small number of 

the contracts traded actually end in delivery.

Hedging became an effective marketing tool for many industry 

users from the grower to the final processor, but the warehouse 

merchants who carried large inventories and bore the risk of price 

changes, came to depend most heavily on hedging. If cash prices were 

low compared to futures prices, he could procure large inventories.

As a result, inventory levels of grains came to depend on the 

"carrying charge" relationship. In turn, the carrying charge rela

tionship reflected closely the aggregate stocks.

The Role of Futures Markets

The predominant role of the futures markets was and is today 

to facilitate hedging. Therefore, most economic studies done con

cerning futures focus upon the hedging aspects. Keynes was one of 

the first economists to point out the tremendous financial burden 

placed upon those who carry inventories of seasonally produced
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commodities (12). The high correlation between stock and open futures 

contracts was first validated by evidence published by Hoffman (5). 

Hoffman's evidence of this relationship is recognized as the best evi

dence that futures markets are hedging markets (10,19,23) . If the 

futures markets were speculative markets only, the number of open con

tracts should be greatest prior to harvest when uncertainty is the 

greatest. As further proof that futures markets are hedging markets, 

Irwin was able to show that the storage of butter and eggs during the 

summer created the need for inventory hedging in those commodities.

As a result, futures trading in butter and eggs arose from the need 

of warehouse merchants to relieve themselves of the financial burden 

created by carrying the inventories.

The futures markets ability to guide inventory levels became 

understood quite well, as Working's price of storage theory showed.

The cash-futures price differential was an accurate price of storage 

for inventories of commodities (21,22). In more recent years the 

forward pricing function of futures came into use more as futures 

trading began in perishable commodities that could be stored for 

very short periods of time.

The forward pricing function of futures is less widely under

stood and a much more recent advent of futures markets. In the past, 

commodities that could be stored for a somewhat lengthy period, even 

perishable commodities such as butter and eggs, were the only commodi

ties hedged. The inventories built up after harvest or the period of
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production and were then hedged. However, hedging of potatoes 

began during the growing season with open contracts reaching a 

peak near harvest time. The number of contracts then decreased 

during the period of storage. This was a new dimension of the futures 

markets and not fully explained by then existing economic theory.

Working had recognized trading practices other than conventional 

hedging of stored inventories before the advent of potato futures.

He referred to such practices as operational and anticipatory hedging 

(20). Moreover, it wasn’t until 1956 that the definition of hedging 

was amended to include anticipatory hedging. This amendment allowed 

the development of futures trading in such commodities as fresh 

eggs, live cattle, live hogs, and manufacturers of commodities 

such as lumber, soybean oil, and plywood. Concerning these new de

velopments, Houthakker said,

"The mainspring of futures trading, according to the 
view presented here, is the need to finance inven
tories in the face of fluctuating prices. A prere
quisite for sustained trading, therefore, is the 
existence of considerable inventories." (6)

The Theory ,of Hedging

In reviewing the development of hedging, Gray and Rutledge (2) 

categorized hedging into four classes.' Although they conceded that 

categorization is difficult, each class does represent a different 

set of motives.from the hedgers points of view.
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The first type of hedging is that done to eliminate risks con

nected with price fluctuations. Lyon and Hardy (4) early in the 

century spoke of risk elimination. However,. since cash and futures 

prices do not move parallel, the risk of price changes cannot be 

eliminated. At best, the risk of price fluctuations can be reduced 

if basis variability is less than price variability. Therefore, ■ 

this view of hedging is rather shallow at best.

The second class of hedging under Gray's and Rutledge's classi

fication is the reduction of risk connected with price fluctuation. 

Gruen pointed out that the effective usefulness of a futures market 

. is dependent on the relationship between the futures and cash price 

(3) . Therefore, in order to determine the usefulness of a hedge, 

one must first measure the degree of basis change compared to the 

degree of price change. The method in which this is usually done 

is outlined as follows:

/ l)~Ameasure the change in price of the cash commodity over 

a period of time;

2) /measure the change in basis over the same period of time; and 

the smaller the ratio of basis change to price change, the

more effective is hedging in that commodity.

In practically all cases where the above procedure was followed, 

basis change was less than the change in the price (7,8,9,14,24).

The above method of determining the effectiveness of a futures market
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for hedging implies that the closer cash and futures prices parallel 

each other, the more effective the hedge. However, if the basis move

ment is predictable, then parallel movement of the two prices isn't 

necessary (2).

Motives for Hedging

Working pointed out in his research that if hedgers were to use 

basis stability to measure returns, they often have losses after costs 

of insurance, storage and interest. He therefore concluded, that 

conventional basis stability measurements were not completely capable 

of determining the effectiveness of a market as a hedging medium. 

Working then demonstrated using wheat price data, that basis fluctua

tions are predictable. As a result of his studies in this area.

Working outlined four motives for hedging. This brings us to the 

third type of hedging which is hedging that is done to profit from 

basis movements. Working's four reasons for hedging are as follows:

1) Hedging aids buying and selling decisions since one can 

consider prices relative to other factors of production rather 

than the price level.

2) Hedging allows more freedom in making general business de

cisions. For example, it allows farmers to take advantage 

of a favorable price in the futures while his growing season 

is still in progress.



11
3) It allows people in the warehouse business to determine 

whether or not it will pay for them to store commodities 

traded on the exchange. This is done by comparing cash 

prices to futures prices.

4) Hedging aids in the overall reduction of business risks. 

Working•states that there is a reduction of business risk 

when hedging is done for any of the above three reasons, 

even if it is a by-product of the original decision to hedge.

Working's statements as to why hedging is popular with lenders 

diverged sharply with the risk motive for hedging. He was in effect 

saying that hedging is undertaken and inspired by the profit motive 

rather than solely as a means of reducing risk. Risk reduction gained 

through hedging is an advantage, but usually not the factor that insti

gates the hedge. Working defined this type of hedging as arbitrage 

hedging. Merchants would spread between the cash and future, often 

called basis trading in the grain trade. By being able to predict 

basis movements, they hoped to profit from changes in the basis (20)'.

Working placed other types of hedging into two categories, selec

tive hedging and anticipatory hedging. These types of hedging are 

done in response to expected prices . An example of anticipatory 

hedging would be a cattle feeder who long hedges grains for cattle he 

has yet to put in the feedlot. Selective hedging is the placement 

of a hedge when the processor, merchant or whoever, expects prices to
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move against him (2).

Arbitrage hedging, or complete hedging as it's sometimes called, 

becomes a part of business management. The opportunity to profitably 

put on a complete hedge may be the reason for acquiring inventory 

stocks. When hedging in this manner, however, the question arises 

as to whether risk reduction or the profit incentive motivated the 

hedge. The insurance view of hedging, which is risk reduction, would 

have to be rejected and the expected gain motive accepted (2).

Gray arid Rutledge's fourth classification of hedging is hedging 

that is done to maximize expected returns for a given risk (varia

bility of return) or minimize risk for a given expected return. From 

this viewpoint it is .recognized that the hedger can hold any combina

tion of three assets. The assets are unhedged stocks, hedged.stocks, 

dr stocks hedged by a forward cash sale. • This view of.hedging has 

been studied from the viewpoint of portfolio theory by Stein, Johnson, 

and Telser (11,15,17).

The portfolio theory of hedging provides an interesting analysis 

of risk management, however as has been pointed out, risk reduction 

is not paramount, but often a by-product of the profit motive when 

using the futures markets. Obviously the portfolio approach to 

hedging is applicable for many hedgers including some who hedge cattle 

Howeverthe primary thrust. of this study is to determine if the com

plete hedge is an effective tool for stabilizing or increasing
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earnings with risk reduction as a secondary motive.



Chapter 3

HEDGING STRATEGIES 

Risk Reduction and The Basis

A simple textbook example of hedging has the holder of a cash 

commodity, such as wheat at $2.50 per bushel, selling a futures con

tract at whatever price offered in the month the owner of the wheat 

plans to sell it. If the owner decided to sell in December and the 

December futures is trading at $3.00, he sells a number of futures 

contracts equivalent to the amount of cash wheat he is holding. Now 

if in December the price of wheat is $2.75, the owner of the wheat 

. sells his cash wheat for $2.75 and buys back his futures contract 

for $2.75. He has received $2.75 for his wheat in the cash market 

and made $.25 per bushel in the futures market, giving him a total 

of $3.00 a bushel for his wheat, exactly what the December futures 

price of wheat was when he decided to hedge.

At first glance it would appear the hedger has eliminated the 

risk of a price level change. However, for the price level risk to 

be eliminated, the price of the futures contract must move parallel 

with the cash price. Empirical evidence reveals that the futures 

and cash prices seldom, if ever, move exactly parallel, although 

there is a strong positive correlation between the two.

The best that can be hoped for is to reduce the risk associated
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with price fluctuations. For a hedge to eliminate price risk, the 

futures price must move parallel with the cash price which it doesn't 

do. The closer the relationship between futures and cash prices, the 

less risk. The effectiveness of a hedge as a management tool depends 

a great deal on the relationship of futures to cash prices. This re-. 

Iationship, called the basis, must at least be somewhat predictable, 

if not highly correlated, for the hedge to be effective.

In seasonally produced storable commodities such as feed grains, 

the storage costs are reflected in the basis. Therefore when the 

basis narrows on a long hedge, the amount paid by the long hedger as 

a result of this change is theoretically the cost of storage. A 

cattle feeder can place a long hedge to cover his grain needs and 

lock in a price, but he often still pays for storage, ’just as if he 

had bought the actual corn and stored it in his facilities. The ad

vantages of hedging in. this case are that he can purchase the futures 

even if the cash commodity isn't offered at that price locally and he 

doesn't need to tie up large amounts of capital in storage facilities.

In non-storable commodities such as beef, there are no storage 

costs to be reflected in the basis. Transportation charges from the 

production area to a par delivery point for a futures contract 

delivery should be reflected in the basis. Any alterations in the 

basis would indicate a change in supply or demand of cattle in that 

marketing area. Basis movements would therefore tend to follow
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supply and demand changes within the marketing area. Changes in 

supply could be brought about by existing price relationships of 

feed grains and feeders to fat cattle in producers expectations. For 

example, if these price relationships were such that a satisfactory 

return could not be extracted through feeding, cattle feeders would 

not likely feed as many cattle or keep the lots as full as they would 

if the price relationships were more favorable. Therefore, if demand 

remained unchanged, a cattle feeder could predict whether the basis 

would be narrowing or widening during his production period by 

watching.such factors as cattle placements and profitability ratios.

The following example shows why an unexpected adverse basis move

ment can be harmful. Suppose a cattle feeder wants to place some 

yearling steefs in his lot October first to be ready for slaughter 

in February. He calculates his breakeven cost to be $40 per cwt.

The February live cattle contract is selling at $43.00. Using his^ 

torical price data, he determines that the average February basis for 

his area is $2.00 below the futures. He could sell February contracts 

for $43.00 which should insure him $41.00 after he subtracts his $2.00 

basis. This would give him a one dollar per cwt. profit. However, 

he ignores the factors that affect basis movements and in February 

the basis is $4.00 under Chicago; he will receive two dollars less 

than he expected, due to the basis change. He had a one dollar 

margin to begin with, so instead of having a dollar margin locked in
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as he thought, he lost one dollar per cwt.

In the example above the feeder does have the option of deliver

ing on the futures contract. If the basis that usually exists, $2.00 

under Chicago, is a true reflection of transportation costs, he will 

still come up with $41.00 if his cattle meet contract specifications.

In order to meet contract specifications, the steers must yield 

grade I, 2, 3, or 4 choice quality, averaging between 1050 and 1200 

pounds with no individual steer weighing more than 100 pounds above 

or below the average weight for the unit. A unit is 40,000 pounds of 

live beef meeting the above specifications. Since many feeders feed 

heifers, dairy crosses and other types of cattle that won't always 

meet contract specifications, they are docked if they actually make 

delivery. Therefore, unless the feeder has choice, uniform weight 

steers to deliver, he may not be able to deliver his own cattle 

against a futures contract and still receive his expected price when 

the basis is out of line. However, he may have the option of selling 

his cattle at a local market, purchasing deliverable cattle near a 

par delivery point and delivering on the contract.

It becomes apparent that if a cattle feeder is going to effec

tively reduce his risk due to price level changes, or if he is going 

to hedge to insure a profit and reduce overall business risk as a 

by-product, he must make a concentrated effort to predict basis move

ments that could affect his decision, and be aware of the delivery
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option. Ignoring these important elements when developing a hedging , 

strategy for a business would be comparable to buying a product with

out knowing its price.

As most cattle feeders realize, there are seldom opportunities 

in the market to sell fat cattle futures, buy feeders, and buy grain 

futures at a price that allows them to put on a profitable hedge at 

the time they are ready to place feeders in the lot. Therefore, if 

they were to be completely hedged, which would mean having a position 

in the futures opposite their cash position at all times, they would 

frequently be locking in a loss. As a result, many cattle feeders 

feel they are better off not hedging in this orthodox manner and 

taking the chance that the price relationships will be so positioned 

at the end of the feeding period as to allow them a satisfactory 

return.

Obviously, if a cattle feeder is able to put on a complete hedge 

he would reduce his overall business risk. This is commonly done by 

soybean processors when they see a profitable relationship existing 

between soybeans, oil, and soybean meal. They long hedge soybeans 

and short hedge the oil and meal, locking in their processing margin. 

In the soybean industry, this maneuver is called putting on the 

"crush". Processors can put on the "crush" several months in ad

vance of the actual processing period, the only requirement being 

that a profitable price relationship exists in the futures market
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between the soybeans, oil, and meal.

Theoretically cattle feeders have the opportunity to put on a 

complete hedge in the futures market since there exists futures con

tracts for feeder cattle, major feed grains, and fat cattle. However, 

the feeder cattle contract has been so inactively traded in the past 

that many consider it an ineffective hedging medium. Therefore, if 

•it is true that the feeder contract is ineffective, it becomes neces

sary for the cattle feeder to be able to buy or cash contract feeder 

steers, go long the necessary grains in the futures market, and go 

short the fat cattle in order to place a complete hedge.

If a feeder is able to put on a complete hedge, locking in a

positive return sometime prior to the start of the production period,

his overall vulnerability to price fluctuations will be reduced. How

much it is reduced will depend on the amount of basis risk involved

with the relevant futures contracts. However, the basis movementsI
of the major commodities are more predictable than price levels 

(14,24).

Predicting basis movements becomes the hedger's primary concern 

after he decides he's going to hedge. For a short hedger the general 

rule is that if the basis narrows between the time of the hedge 

placement and the lifting of it, the hedger gains. For a long 

hedger, it's just the opposite, if the basis widens from the time 

of placement until he lifts it, he gains from the basis change.
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Assuming basis movements can be determined or a workable de

livery option is present, the cattle feeder who chooses to hedge has 

a management tool to reduce overall business risk, even if the risk 

reduction is a by-product of the profit incentive. Since agricul

tural lenders look at the overall earnings record and management 

ability of a feedlot when determining the amount of risk involved, 

it is not important to the cattle feeder whether risk reduction comes 

about as a direct result of his hedging activities or as a by product 

of stabilized earnings. The end result is the same, decreased busi

ness risk results in the ability to carry more debt with the avail

able equity.

Since the most recent period of price volatility in the cattle 

market began, beginning in the early seventies, there has been a 

general move by agricultural lenders financing feeding operations to 

decrease the amount of debt used by feeders. Lenders have been pushing 

to decrease the amount of debt used by most feeders, whether they use 

hedging or not. However, it was learned that the amount of debt will 

generally be reduced less in feedlots that employ effective hedging.

Financial Risk and Leverage

Although most business people are familiar with financial 

leverage and its effect on business earnings, a summary follows.

Suppose there are three firms with different financial structures. 
Firm I with no debt, Firm II, financed half with equilty and half with
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debt, and Firm III financed with three-fourths debt and one-fourth 

equity. Firm I would have no leverage. Firm II would have 50 per

cent, and Firm III would have 75 percent leverage. A summary of the 

firms' financial structures follows:

Firm I:
Total Assets 200 Total Debt 0

- ' Net Worth 200

Total Claims 200

Firm II:
Total Assets 200 Total.Debt @ 6% 100

Net Worth 100

Total Claims 200

Firm III:
Total Assets 200 Total Debt @ 6% 150

Net Worth 50

Total Claims 200

A comparison of all three firms earning the same return on assets 

will be made first. The percent of return on assets multiplied times 

total assets give the earnings for the firm. Calculated at 12 per

cent, all three firms would earn $24 before interest or taxes. The 

assumption is made that during very good economic conditions the 

companies have a 14 percent return on investment. Under good condi

tions i 11 percent; during normal conditions, 8 percent; at point of 

indifference, 6 percent; under poor conditions, 5 percent; and under 

very poor conditions, 2 percent (see Table 3.1).
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Table 3.1

An Example of the Variation in Return on Owners' Equity Under 
Various Degrees of Financial Leverage and Rates of Return on Assets

Very
Poor

Indifference
Level Normal Good

Very

Rate of return on total
assets before Interest 2? 5% 6% 8% 11% 12%

Earnings before interest
and Taxes $4 SlO $12 $16 $22 $28

FIRM I: 0% Leverage Factor
Earnings Before interest
and Taxes $4 $10 $12 $16 $22 $28
Less interest 0 0 0 0 0 0
Taxable income 4 10 12 16 22 28
Taxes (50%)* __2 __5 __6 8 Ji j a

Available to owners 2 5 6 8 11 14
Percent return on
owners equity 1% 2.5% 3% 4% 5.5% Il

FIRM TI: 50% Leverage Factor
Earnings Before Interest
and Taxes $4 $10 $12 $16 $22 $28
Less Interest expense 6 6 6 6 6 6
Gross income (2) 4 6 10 16 22
Taxes (50%) -LI) 2 3 5 8 11

Available to owners -ll' 2 I __5 K 11
Percent return on
owners equity 1% 2% 3% 5% 8% 11%

FIRM III: 75% Leverage Factor
Earnings Before Interest
and Taxes $4 $10 $12 $16 $22 $28
Less Interest # 9 9 9 9 9 9
Gross income (5) I 3 7 n 19
Taxes (50%) (25) 1.5 ,..5,5 6.5

Available to owners 1-5 5-5 6.5 9.5
Percent return on

owners equity -5% 1% 3% 7% 13 19%

^Tax calculations assume that losses are carried back and result in tax credits.
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As the table indicates, the leverage is favorable whenever 

return on assets is 6 percent or above. Actually, 6 percent is 

the indifference point, where return on assets equals the interest 

rate and the return on owners equity is the same regardless of the 

degree of leverage. At any rate of return on assets greater than 

6 percent, the greater the degree of leverage, the greater the return 

on owners equity. As a general rule, whenever the return on assets 

exceeds the cost of debt, leverage is favorable, and the higher the 

leverage factor, the higher the rate of return on owners' equity.

Assuming that a cattle feeder can earn a. rate of return on assets 

greater, than his cost of debt, it will be to his advantage to use a 

greater degree of leverage. However, as one can read from the table, 

should the feeder's rate of return on assets fall below his cost of 

debt, leverage works in reverse. At any time returns on assets fall 

below the cost of debt, the more leverage used the less the return on 

owner's equity.

Considering the large variance of profits earned by cattle 

feeders over the last few years, it is clear from the lenders' point 

of view why they want cattle feeders to use less leverage. For 

example, consider a feeder who is 75 percent leveraged. One year he 

may have earned an 11 percent return on assets which resulted in a 13 

percent return on owners' equity. The next year he may have earned 

only a 2 percent return on assets which would have resulted in a
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negative 5 percent return on owners equity. However, if the cattle 

feeder would have been leveraged only 50 percent, his return on 

owners equity would have been 8 percent and negative I percent, 

respectively. The firm with the lower degree of leverage would, from 

the lenders' point of view, offer less chance of defaulting on its 

loans.

It becomes apparent from this discussion that if the cattle 

feeder could stabilize his earnings at some rate greater than his 

cost of debt, he could use more leverage than might otherwise be 

possible. He could, therefore, increase his return on equity over 

and above what it would otherwise be if he could stabilize his return 

on assets at a rate above his cost of debt.

This is where hedging as a management tool becomes important.

If the cattle feeder could at some time prior to the beginning of his 

feeding period, cash contract or hedge his feeder cattle needs, cash 

contract or long hedge his grain needs, and short hedge the fat cattle 

at a price that would permit him to extract an acceptable return, he 

would be reducing his business risk and stabilizing his earnings.

This would allow the use of increased financial leverage which pro

duces a greater return on owners equity when return on assets is 

greater than the cost of debt.
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Methodology

All of the hedging strategies used in this study will be 

applied to a hypothetical feedlot in the Upper Yellowstone Valley of 

Montana. The feedlot will have a one-time capacity of four thousand 

head and be financed with $100,000 equity and the remainder debt.

Under some of the hedging strategies used, the equity will be lever

aged an additional 15 percent, allowing 5,720 head to be fed each 

■ year. These figures are based on $50 of assets per animal which is
r

consistent with feedlots in Montana of this size that were constructed 

in the early 1970's. '

The increase in one time capacity from 4,000 to 5,720 head was 

derived by simply leveraging the $100,000 equity base by 65 percent. 

Table 3.2 gives a breakdown of the capital structure used with each 

strategy. '

The fifteen percent increase in financial leverage is not a hard ■ 

and fast lending rule, but was arrived at through discussions with ■ 

major lending institutions. Agricultural loan officers indicated that 

if two firms were identical except that the management of one used 

hedging, they would probably allow the hedging firm to use about 15. 

percent more leverage.

The non-feed variable cost used represents a composite of several 

feeders in the Upper Yellowstone Valley of Montana for the year of 

1975. Although the simulation period begins in 1966, the more recent.
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non-feed variable cost comes closer to duplicating today's feeding 

situation than the late "sixties or very early seventies. It is 

apparent that the non-feed variable cost of 1975 applied to cattle 

and feed prices of the sixties may distort the profit and loss state

ment for those periods. However, it is important to keep in mind 

that each hedging strategy will be applied to the same non-feed 

variable cost throughout the simulation period. •

The simulation period that the hypothetical feedlot will be 

feeding cattle will be from January of 1966 through December of 1975.. 

The time period chosen for the simulation period was done so that each 

strategy can be evaluated under the varying economic conditions that 

encompassed the feeding industry over this time period. Some of the 

hedging strategies that perform well under the volatile market con

ditions of the early 1970's wouldn't be expected to be the best strategy
I

during times of more stable prices in the late I960's. It is impor

tant to remember that each marketing strategy will be applied to the 

same non-feed costs (Table 3.3), and period of time. Therefore, any 

aberrations in the simulated study period should affect all of the 

strategies the same.

The length of each feeding period will be 150.days or five months. 

The maximum monthly placement will be 800 head for the lots leveraged 

50 percent and 1144 head for the lots leveraged sixty-five percent 

(Table 3.4). The minimum placement for any month will be one-half
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of maximum. At any time maximum placement does not occur, slack 

capacity will be used as soon as an expected return greater than or 

equal to zero occurs.

All variations on primary strategies (those with the subscript 

"a") are the same as the primary strategy except for increased capa

city and interest charges due to a fifteen percent increase in finan

cial leverage. |^The additional interest associated with the financing 

of the feeder steers will be added to non-feed variable cost (Table

3.3) . Additional interest associated with plant and equipment (Table

3.4) will be subtracted from the yearly earnings before making com

parisons between strategies^

Each fat cattle futures contract calls for delivery of 40,000 

pounds of beef which creates a problem if odd lots of cattle are fed. 

However, since the objective of this study centers around the financial 

implications of hedging strategies, odd lots of cattle and feeders will 

be hedged using a fraction of a contract. If twenty head of steers are 

hedged on one-half contract, for example, fifty percent of the commis

sion will be charged.

Although all cattle fed will not necessarily meet.futures con

tract delivery specifications, it will be assumed all feeders enter 

the lot at 750 pounds and marketed at 1150 pounds. Whenever it is 

advantageous to deliver cattle rather than offsetting a futures posi

tion, the cattle on feed will be sold at a local Billings market and



28

deliverable cattle near the delivery point will be purchased and 

delivered. The reason for not delivering the cattle fed in the 

Billings area is that a shrink factor of six or seven percent, coupled 

with dockage for cattle that do not meet contract specifications would 

make it too expensive.

Before discussing the details of each cattle feeding strategy

if may be helpful to examine Table 3.4 which provides an overview of
*

their content.

The first strategy will not involve the use of any hedging in

the feeding operation. Its primary purpose will be to act as a con

trol against which other, strategies will be compared. The decision as 

to whether or not maximum or minimum placement occurs will depend on 

the expected return from feeding. The expected return will be calcu

lated by using the immediate price of feeder cattle, feeds, and fat. 

cattle. ’ If the expected return is greater than or equal to zero, 

maximum placement will occur; if less than zero, minimum placement 

occurs. •

. It will be assumed that everything except fat cattle can be cash

contracted in advance or at.time of placement for this strategy. At 

the end of each feeding period the actual return will be calculated 

by using the fat cattle price existing in the Billings area at the 

time of marketing. . The following formulas will be used to calculate 

expected and actual returns before fixed cost. ■



Table 3.2

Maximum Capacity, Fixed Assets, Equity, Long Term Debt, Percent Leverage, 
And Interest Charges for Plant and Equipment Associated With the 

Cattle Feeding Strategies Used in this Study

Hedging
Strategy

Max. No. Cattle 
One Time Capacity

Fixed
Assets Equity

Long Term 
Debt Leverage

Interest
Charges

I 4,000 200,000 100,000 100,000 50% 8,000

la 5,720 285,714 100,000- 185,714 65% 14,857

2 4,000 200,000' 100,000 100,000 50% 8,000

2a 5,720 285,714 100,000 185,714 65% 14,857

3 4,000 200,000 100,000 100,000 50% 8,000

3a 5,720 285,714 100,000 185,714 65% 14,857
4 4,000 200,000 . 100,000 100,000 50% ■8,000

4a 5,720 285,714 100,000 185,714 65% 14,857
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Table 3.3

Non-Feed Variable Cost Associated with Feeding 
750 lb. Feeders to 1150 lbs. in the Upper Yellowstone Valley 

Of Montana for a 150 Day Feeding Period in 1975

Taxes on Feeder - - - - - - - - - -  .70 .70

Veterinary and Health - - - - - - - 1 . 9 0  1.90

Utilities--------------------------1.30 1.30

Maintenance and Repair - - - - - - - 1 . 8 8  1.88

Fuel and Oil - - - - - - - - - - - - 1 . 0 0  1.00

Transportation into Lot (feeders)-- 3.00 3.00

Death Loss (1/2 percent beginning
Value) - - - - - 1 . 4 6  1.46

Interest Non Feed 09% - - - - - - -  .33 .33

Interest Feed - - - - - - - - - - -  5.75 5.75

Interest Cattle - - - - - - - - - -  5.QQ 6.55

TOTAL NON-FEED--------  22.32 23.87



Table 3.4
Major Differences Between Cattle Feeding Strategies I through 4a

. STRATEGY I la 2 2a 3 3a 4 4a

Equity leveraged 50% X X X X

Equity.leveraged 65% X X X X

Expected' return based on exist
ing cash fat cattle price X X

Expected return based on fat 
cattle futures price X X X X X X

No contracting utilized X X

Hedge all fat cattle at time 
of placement X X

Hedge fat cattle at earliest 
profitable opportunity X X X X

Hedge fat cattle and feeders
at earliest profitable opportunity X X

Hedge in loss if profitable returns 
do not exist prior to or at time X X X X X X
of placement
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Expected return = PS(11.5)-PF(7.5)-[PBP(.15 tons) + PALF (.15

tons) + PC(47 bu.) + PSoy(I.4 cwt.) + 22.32]

Where: PS = price of fat steers at time of placement in dollars
per cwt.

PF = price of feeders at time of placement in dollars 
per cwt.

PBP = price of beet pulp at time of placement per ton.

PALF = price of alfalfa hay at time of placement per ton.

PC = price of corn at time of placement per bushel.

PSoy = price of soybean oil meal at time of placement per 
cwt.

22.32 = non-feed variable cost.

The major differences in the calculation of expected return for the 

strategies are as follows:

1,1a) PS = cash price of steers at time of placement in dollars per 
cwt.

PF = cash price of feeders at time of placement in dollars per 
cwt.

All Feeds = price of respective feeds at time of placement

NFDVC = non feed variable cost; constant for each strategy;

2,2a) PS = basis adjusted closing price of future contract nearest
time of marketing as traded at time of placement in dollars 
per cwt.

PF =' cash price of feeders at time of placement in dollars per 
cwt.

All Feeds = price of respective feeds at time of placement 

..NFDVC = non feed variable cost;
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3,3a) PS = basis adjusted closing price of live cattle future con

tract nearest time of marketing as traded during life of 
contract prior to placement in dollars per cwt.

PF = cash price of feeders on same date as PS used in dollars 
per cwt.

All Feeds = price of respective feeds on same date as PS and 
PF used

NFDVC = non feed variable cost; and,

4,4a) PS = basis adjusted closing price of live cattle future con
tract nearest time of marketing as traded during life of 
contract prior to placement in dollars per cwt.

PF = basis adjusted closing price of feeder cattle future con
tract nearest time of cash purchase as traded during life 
of contract prior to purchase in dollars per cwt.

All Feeds = price of respective feeds on same date as PS and 
PF used

NFDVC = non feed variable cost.

The actual return will be calculated using the same formula with 

the exception of using the PS that exists five months later at the 

time of sale. Since no forward contract is being used in this strategy, 

the PS at the time of placement will be considered as the best esti

mate of the price of.steers five months in the future. In later strate

gies, where the futures contracts are used, the futures prices of 

fat cattle will be substituted for the expected price of fat cattle. 

Commissions will also be subtracted for those strategies using fu

tures. It is important to keep in mind that interest on margin money 

will not be accounted for in any of the strategies. The commission
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charged per round turn is $50 for each feeder and fat cattle contract.

Strategy 2 will be to hedge all fat cattle at the price traded 

on the futures on the eleventh trading day of each month. The 

eleventh trading day is the day on which placement takes place. Since 

the feeding period is five months, the cattle will be sold and the 

hedge lifted on the eleventh trading day five months after placement.

The fat cattle price used to determine expected net returns will 

be the futures price of the contract expiring nearest to the time of 

marketing, minus the basis. The basis subtracted is the average 

basis for that month calculated from 1966 through 1975. As in the 

first two strategies, if the expected net return is less than zero, ■ 

the minimum number of cattle will be placed, and if greater than or 

equal to zero the maximum number will be placed.

■ When the cattle are ready for marketing, the return will be cal

culated by two methods, with the method producing the greatest re

turn being used. The first method will be to sell cash cattle lo

cally and buy back the futures contract. The second method will be 

to sell the cash cattle locally, purchase deliverable cattle near a 

par delivery point (Omaha), and deliver on the futures contract. 

Delivery on a futures contract involves additional cost which will be 

accounted for in the second method (Table 3.5).
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Approximate Delivery Cost for Each Fat Cattle Contract

' Table 3.5

Fees Dollars

Inspection fees (C.M.E.) -------------------------  19.00

Certificate of Inspection (C.M.E.) ---------------  3.00

Commission fee per head $2.10*
Yardage fee per head 2.00
Yardage inspection per .15

head
$4.25 x 35 head (approx) 148.75

170.75

*Subject to Commission House

Strategy 3 uses the same assumptions as strategy 2 with two 

major changes. First, a fat cattle contract may be traded as soon as 

it comes on the market allowing a feeding margin to be locked in as 

long as seven months prior to placement. Each fat cattle contract is 

traded for slightly over twelve months. In this study, however, a

new contract, is not used until its counterpart has terminated. For
1

example, the 1970 February contract is not considered until the 1969 . 

February contract has closed out. Therefore, each contract is effec

tively traded for twelve months throughout the simulation period. 

Since the feeding period is five months (150 days),, each fat cattle 

contract is traded seven months prior to actual placement of cattle.



36
Secondly, an assumption is made that all input factors in

cluding feeder cattle can be cash contracted up to seven months 

prior to actual placement of the cattle. This assumption makes it 

possible to establish a complete hedge up to seven months prior to 

placement. If a profitable hedging opportunity does not occur prior 

to the day of placement, minimum placement will occur with a hedge 

being placed on the same day.

As in the other strategies, slack capacity will increase every 

time minimum placement takes place. It will not be possible to fill 

the slack capacity in the feedlots until a hedgeable expected net 

return greater than variable cost occurs. For example, if in January 

of 1970 the entire lot is at one-half capacity, and a profitable 

opportunity to place July 1970's cattle occurs, hedges and cash con

tracts will be placed for enough cattle to fill the lot in July.

This means that if in February, price relationships change so that 

slack capacity could be used in May of 1970 as opposed to July, the 

opportunity will be foregone since the slack capacity is being reserved 

for July placement. The justification for this action is that the 

decision framework that existed in January did not include price rela

tionships that existed in February.

In actual practice, whether or not a feedlot operator would re

serve lot capacity would depend on several factors which are not con

sidered in this study. The primary factors being:
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1) the ability to predict general price trends;

2) the present value of expected returns on space reserved for 

future placement; and,

3) the cost of lifting hedges (futures and cash) placed for 

slack utilization in a distant month and replacing them in 

a nearer time period.

Strategy 4 follows the assumptions of Strategy 3 with one excep

tion. Instead of cash contracting feeder cattle they will be hedged 

on the feeder cattle futures contract. The basis adjusted futures 

contract nearest time of placement will be used unless no positive 

expected returns occur. If no expected return greater than or equal 

to zero presents itself in the seven month period prior to placement, 

feeder cattle will be purchased at the local cash price.

The feeder cattle futures contract calls for delivery of 42,000 

pounds of feeder steers averaging between 550 and 650 pounds per 

animal. Heavier animals can be delivered at a discount of $.015 per 

hundred weight at the sellers option. Feedlots in Montana have been 

feeding heavier steers for the past several years (approximately 750 

pounds) which makes it difficult to take delivery of a feeder futures 

contract and still receive the desired weight steers. Due to the 

possibility of receiving light cattle, taking delivery on a feeder 

futures contract will not be considered a viable alternative. All 

feeder futures contracts purchased will be offset (sold) at the time



38

of placement and cash feeders purchased.

Feeder cattle futures contracts began trading in November of 

1971 on the Chicago Mercantile Exchange. The period of trading 

covered in the simulation is from December I, 1972 through December 

31, 1975.

The next chapter presents a general overview of trends within 

the cattle market during the simulation period. The results are 

presented and analyzed in context of the conditions encompassing the 

industry from 1966-1975.

The Simulation Model

The cost data and assumptions presented in the methodology 

section will be combined into a simulation model. Using price data 

(see Appendix A) for the ten year period (1966-1975), the model will 

then be used to test the performance of each hedging strategy.

Although the model does not attempt to include all factors that 

influenced the cattle feeding industry over the period of study, it 

does include the physical relationship between inputs and output as 

was described for each strategy in the methodology section. The 

computer simulation program used is presented in the appendix.



Chapter 4

RESULTS OF THE. STUDY

The Cattle Cycle and Price Trends

The outcome of each strategy is highly dependent upon the cat

tle cycle. . Given the methodology of each strategy it can be ob

served that some strategies perform best in an up trending market 

while others perform best in a down trending market. In order to 

understand why each strategy performed as it did, it is necessary to 

analyze the results in context of the price trends that existed during 

the simulation period.

In Figure 4-1 the average mid month price of fat steers, total 

slaughter in millions of pounds, and the average monthly price of 

feeder steers in Omaha from 1972 through 1975, are plotted against 

time for the length of the simulation period. By referring to the 

average prices plotted in Figure 4-1, national price trends can be 

determined for any particular feeding period. It is important to 

remember that these are average prices and that it is possible to 

incur losses in a general price uptrend. Billings' prices for steers 

and feeders are plotted in Figure 4-2. Since cash cattle are 

always sold locally in the study, results produced by various strate

gies must be analyzed in context of local and national markets. A 

cattle inventory statement, Table 4.1, commercial cattle slaughter
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statement, Table 4.2, and, cattle balance sheet, Table 4.3, are 

presented on the next few pages to help clarify what was happening 

to the supply of cattle during the simulation period. At times the 

average monthly farm prices of steers for the U.S. market (Table 

4.4) differs more than would be expected from the average monthly 

Billings steer price (Table 4.5). Most of these differences that are 

larger than the normal basis, occur at times of major adjustments 

in the U.S. supply and demand for fat steers. It is during these 

periods (abnormally wide basis) that delivery on a steer contract 

(to maximize profit or minimize losses) becomes more feasible than 

the repurchase of the contract.

In all of the strategies used the simulation period ran from 

January 1966 through December 1975. Since the feeding period is 

five months, there were no cattle coming out of the lot until June 

of 1966. Therefore, the first year's results are based on seven 

batches of cattle instead of twelve.

Most of the feeder cattle in Montana are marketed in late fall.

A large portion of these calves move out of state to be backgrounded 

and/or fed out. As a result there are relatively few backgrounded 

steers ready to be placed in feedlots in Montana during the summer, 

months. This marketing pattern is reflected in the fat and feeder 

cattle basis for the Billings area (Figure 4-3). Beginning in late 

fall, as the marketing of calves increases, the Billings cash price
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is bid to approximately two dollars under the Chicago Futures price. 

The feeder basis (Table 4.8) then tapers to its narrowest point in 

June.

The Billings' cash price being higher than the feeder futures 

price (Figure 4-1, 4-3; Tables 4.6, 4.8) implies that during the 

summer the local supply of feeders is less than the supply needed 

to stabilize the local market relative to the national market. The 

fat cattle basis follows this same pattern, although not to such ex

tremes. The fat cattle basis (Table 4.7) is narrowest during July 

and widest from October through March. This is as would be expected 

since the largest number of fat cattle in Montana are marketed during 

the winter months. The effect on the feedlot of this seasonal pat

tern will be discussed further in the conclusions.

Simulation Results

Table 4.9 presents the return over variable cost generated by 

strategies I through 4a. However, in order to compare the strategies 

on an equal basis it is necessary to subtract out the additional 

interest on plant and equipment associated with the strategies using 

increased financial leverage. The more highly leveraged strategies 

have an additional interest charge of $6,857 to finance the 1,720 

head additional one time capacity.
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Table 4.1
United States BeeE Cattle Inventory and Calf Crop 

From 1966 Through 1975

Year Cattle Cows
Cove/
Cattle

Calf
Crops

Calf Crop 
/ Cows

1,000 
head

1,000
head

Percent 1,000
head

Percent

1966 108,862 47,990 44 43,537 91
1967 108,783 47,495 44 43,803 921968 109,371 47,685 44 44,315 931969 110.015 48,040 44 45,177 941970 112,369 48,780 43 45,871 94
1971 114,578 49,786 43 46,739 941972 117,862 50,585 43 47,695 941973 121,534 52, 542 43 49,132 941974 1 27,670 54,293 43 50,695 931975 131.826 56,682 43 50,426 89

Table 4.2
Total U.S. Commercial Cattle Slaughter, 1966-1975 

(1,000,000 pounds)

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Jan. 2925 3005 3115 3208 3193 3053 3026 3257 3279 3582
Feb. 2593 2672 2814 2794 2788 2727 2894 2798 2703 3148
March 2826 2935 2787 2850 2966 3166 3162 2989 3063 3206
April 2634 2737 2811 2859 3015 2979 2870 2482 3067 3236
May 2793 3020 3069 2876 2924 2958 3219 3047 3246 3164
June 2953 2989 2802 2847 3050 3224 3203 2899 3044 3153
July 2712 2740 3065 3005 3051 3111 2826 2812 3227 3305Aug. 3023 2993 3072 2967 2918 3098 3299 2772 3257 3402
Sept. 2969 2849 2962 3152 3144 3166 3121 2728 3128 3577
Oct. 2896 2999 3304 3362 3216 3065 3331 3304 3608 3918
Nov. 2886 2826 2867 2809 2874 3024 3149 3117 3306 3420Dec. 2860 2773 2843 3076 3119 3010 3027 2938 3311 3613



Table 4.3
Cattle Balance Sheet 

(1,000 head)

Year
on farm 
Jan. I

Im
ports

Calf ' 
Crop

Total
Supply

Slaughter 
Cattle Calve

Death
Loss

Ex- Total 
ports Disap

pear
ance

To
. Bal
ance

on farm 
Dec. 31

1966 108,862 1,100 43,537 153,499 34,173 6,863 4,049 35 45,120 +404 108,783

1967 108,783 752 43,803 153,338 34,297 6,110 4,045 55 44,507 +540 109,371

1968 109,371 1,039 44,315 154,725 35,414 5,616 4,012 36 45,082 +372 110,015

1969 110,015 1,042 45,177 156,234 35,573 5,011 4,123 39 44,746 +881 112,369

1970 112,369 1,168 .45,871 159,408 35,354 4,203 4,297 88 43,942 -888 114,578

1971 114,578 991 46,739 162,308 35,895 3,821 4,464 93 44,273 -173 117,862

1972 117,862 1,186 47,695 166,743 36,083 3,184 5,136 104 44,507 -702 121,534

1973 121,534 1,039 49,132 171,705 34,027 2,376 6,497 273 43,173 -862 127,670

1974 127,670 568 50,695 178,933 37,327 3,172 6,100 204 46,803 -304 131,826

1975 131,826 389 50,426 182,641 41,464 5,406 7,000 196 _ 54,066 -599 127,976

Source: U.S.D.A. Livestock and Meat Situation, August 1977
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Table 4.4

Average Farm Price of Steers (U.S.)

1966 1967 1968 1969 1970 1971 1972 1973 1974. 1975

Jan. 23.80 23.90 24.00 26.10
(per
28.40

cwt.) 
28.00 34.40 40.40 47.60 31.00

Feb. 25.00 23.30 24.90 26.30 29.10 30.90 35.30 43.30 46.50 29.60

March 26.20 23.00 25.20 27.20 30.70 30.60 34.70 45.80 42.90 30.50

April 25.50 23.20 25.30 28.50 30.40 31.20 34.00 44.70 41.20 34.90

May 24.70 23.80 25.30 30.80 29.50 ■ 31.40 35.10 45.60 39.20 40il0

June 24.10 24.60 25.50 31.90 29.70 30.90 36.60 46.20 34.30 42.60

July 23.60 24.90 25.90 30.20 29.90 30.50 37.00 47.10 38.30 40.70

Aug. 24.10 25.10 25.70 28.90 29.00 31.40 35.60' 55.20 40.50 37.10

Sept. 24.30 25.00 25.50 27.70 28.60 31.20 35.80 49.70 35.40 38.70

Oct. 23.70 24.20 24.90 27.20 28.50 31.40 36.50 44.60 33.40 38.30

Nov. 22.90 23.60 25.30 27.10 27.30 32.60 35.30 '41.80 31.70 37.50

Dec. 23.10 24.00 26.00 27.80 26.60 33.10 37.40 39.90 31.00 39.10'



Table 4.5

Average Monthly Price Per Cwt. for 1150 lb. Steers in 
Billings, Montana From 1966 Through 1975

1966 1967 1968 1969 •1970 ■ 1971 1972 1973 1974 1975

Jan. 24.50 23.60 24.70 26.70 28.25 28,75 34.60 40.45 49.6.9 35.50

Feb. 25.50 23.30 25.15 26.70 28.45 31.00 34.70 41.80 48.96 33.06

March 26.70 23.00 25.60 27.80 30.45 30.60 33.90 . 44.00 42.47 34.38

April 26.10 23.50 25.75 29.25 30.40 31.60 33.75 44.00 ’ 42.09 41.25

May 25.00 24.35 26.10 31.70 29.50 32.30 35.40 44.70 41.28 47.80

June 24.40 26.00 26.50 33.80 30.45 31.95 36.50 46.00 38.13 50.87

July 24.50 26.25 26.80 33.50 31.25 31.40 36.80 46.50 44.44 48.83

Aug. 25.00 26.10 26.80 29.00 28.00 31.75 34.45 51.90 46.60 45.13

Sept. 24.75 26.00 26.20 27.25 28.30 31.20 . 33.70 43.72 39.25 46.72

Oct. 23.70 25.25 26.10 . 26.50 27.60 30.60. 34.70 41.50 38.31 46.06

Nov. 22.40 24.60 25.90 26.90 26.75 32.00 32.90 40.75 36.95 42'50

Dec. 23.30 25.00 26.60 27.60 26.50 33.75 37.40 39.63 , 36.00 45.00
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Figure 4-3

Average Monthly Billings, Montana Feeder and Fat Cattle Basis 
Per Cwt. From 1966 Through 1975



Table 4.6

Average Monthly Billings, Montana•Prices Per Cwt.
For 600- 700 lb. Feeder Steers,

1966 1967 1968 1969 1970 19 7d 1972 1973 1974 1975

Jan. 25.62 ' 25.69 25.42 28.03 33.20 31.19 37.16 48.48 52.25 26,62
Feb. 26.67 25.81 26.35 28.84 33.97 33.75 38.17 51.94 47.72 26.68
March 27.57 25.70 . 27.20 30.03 35.44 33.94 37.66 53.07 . 44.06 28.50

April 27.00 25.38 27.42 30.24 33.98 34.60 38.16 51.02 42.85 31.86

May 26.75 26.50 27.70 33.2.5 32.64 34.06 40.71 53.15 39.33 34.38

June ■ 26.44 27.34 27.94 34.16 33.93 33.73 42.98 55.00 35.60 . 36.83

July 25.27 27.25 28.05 32.53 34.40 33.53 44.44 54.96 34:85 35.33

Aug. 25.99 27.03 27.81 31.06 32.26 34.71 43.40 63.52 32.44 34.53

Sept. 25.52 26.29 26.90 30.61 31.08 35.08 43.74 56.36 30.12 36.68'

Oct. 25.28 25.23 26.02 31.10 32.04 35.38 43.25 52.77 29.93 36.66

Nov. 25.07 24.74 26.50 31.27 36.26 36.26 41.86 51.25 28.27 37.43

Dec. 25.33 24.81 27.74 33.06 30.00. 36.95 43.21 48.40 29.32 39.52
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Table 4.7
Fat Cattle Baslaa For Billings, Montana 
(Based on near futures from 1966-1975)

Month Average Basis Standard Deviation

January
($ per cwt.) 

1.69 .48
February 1.61 1.51
March 1.88 .88
April 1.27 .79
May .81 .56
June .69 1.11
July .46 2.06
August 1.38 1.01
September .97 .59
October 1.70 .93
November 2.00 .68
December 1.32 1.22

aPrlce of near futures contract minus Billings Cash Price in dollars 
per cwt.

Table 4.8
Feeder Cattle Basis3 For Billings, Montana 

(Based on Near Futures from 1972-1975)

Month Average Basis Standard Deviation

January
($ per cwt.) 

2.21 1.54
February 1.51 .86
March .71 2.31

April 1.12 1.23
May .08 1.72
June -1.80 1.38

July - .20 2.66
August .85 3.36
September - .10 .86
October .82 1.64
November .50 .75
December 2.13 1.99

'1Prlce of near futures contract minus Billings Cash Price in Dollars 
per cwt.



Table 4.9

Yearly Summary of Cattle Feeding Strategies I Through 4a
(1966-1975)*

Strategy

Year I la 2 2a 3 3a 4 4a
Dollars

1966 - 87,348 - 98,054 46,502 54,085 120,736 160,240
196 7 - 68,152 -108,095 60,584 68,017 199,916 264,603
1968 19,622 - 15,034 - 76,073 -119,423 895 - 18,125
1969 47,730 - 17,344 75,320 91,750 140,470 151,355
1970 -174,912 -260,708 - 36,284 - 69,276 - 39,057 - 59,391
1971 24,634 3,531 -111,622 -170,261 - 85,537 -133.506
1972 136,781. 177,865 -110,280 -172,771 -117,171 -183,511 - 77,696° -119,970°
1973 50,585 ,61,698 - 88,340 -141,397 -141,309 -192,078 - 22,357 - 48,816
1974 -446,916 -658,596 341,441 467,870 310,924 434,271 626,782 868,813
1975 472,818 656,623 ■ 155,160 204,147 185,328 264,181 252,128 343,517

Total - 25,158 -258,114 256,398 212,741 573,405 688,039 778,857 1,043,544
Average3 - 2,516 - 25,811 25,640 21,274 57,341 68,804 194,714 260,886
STDEV 233,484 330,570 143,418 202,735 154,545 216,511 322,132 453,641

aAverage return over variable cost, 
bIncludes results of last eight months of 1972 for strategies 4 and 4a.
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Table 4.10 has Che additional annual interest charges subtracted 

from the return over variable cost produced by strategies using in

creased financial leverage (la, 2a, 3aj 4a). The additional interest 

associated with the financing of feeder cattle inventory in the higher 

■leveraged strategies is a variable cost, therefore it was accounted , 

for in the non-feed variable cost. The reference for discussing the 

results will be Table 4.10 since the results in this table have been 

adjusted for additional interest charges.

Table 4.11 includes the results for all strategies during the 

time period strategy 4 and 4a are relevant. Cattle prices were 

highly volatile during this period of the simulation. Therefore, 

in order to compare the results of strategies 4 and 4a with the other 

strategies, it is necessary to consider the results of all strategies 

during the same time period. Table 4.11 will be referred to when 

discussing the results of strategies 4 and 4a.

Analysis of Results

Strategy I, using no hedging or contracting, produced an average • 

return over variable cost of -$2,516 per year. The standard deviation 

in earnings was $233,484. The standard deviation in this study is used 

as a measure of risk. The larger the standard deviation in earnings, 

the more risk associated with the relevant income .stream. Since this 

study is comparing various cattle feeding strategies, the standard
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deviation in earnings of all strategies will be measured against, 

strategy I which assumes no hedging or forward contracting.

The performance of strategy I is very closely associated with 

the local price trends in feeders and steers (Figure 4-2) . The 

largest losses to the firm, and on a per head basis (Table 4.12), 

occurred during 1971 and 1974. Figure 4-2 shows clearly what was 

happening to cattle prices during those years. Although steer 

prices fell sharply during the latter part of 1973, the feedlot 

sustained sufficient earnings during the early months of 1973 to pro

duce overall earnings of $50,585. The sharp price increase of 1975 

produced the largest return per head and annual earnings for the 

feedlot.
.Strategy la (no hedging with 65 percent leverage) produced, 

losses for seven of the ten years. The average return over variable 

cost of -$32,668 was the lowest produced by any of the strategies.

The additional interest charge on feeders and plant and equipment was 

enough to turn 1968, 1969, and 1971 into money losing years. During 

profitable years, such as 1972, 1973 and 1975, the increased capacity 

enabled the feedlot to increase earnings substantially. Hpwever, over 

the ten year period, the feedlot using less financial leverage produced 

less of a loss with a smaller standard deviation in earnings. The . 

standard deviation in earnings for strategy la was 42 percent larger 

than for strategy I.



Table 4.10

'Yearly Summary of- Cattle Feeding Strategies I Through 4a
On Equivalent Basisa

Strategies

Year I la • 2 2a 3 3 a 4 . 4a
Dollars

1966 - 87,348. -104,911 46,502 ' 47,228 120,736 153,383
1967 - 68,152 -114,952 60,584 61,160 199,916 257,746
1968 19,622 - 21,891 - 76,073 -126,280 895 - 24,982.
1969 47,730 - 24,201 .75,320 84,893 140,470 ■ 144,498 .
1970 -174,912 -267,565 - 36,284 - 76,133 - 39,057 - 66,248
1971b 24,634 - 3,326 -111,622 -177,118 - 85,537 -140,363
1972° 136,781 171,008 -110,280 -179,628 -117,171 -190,368 - 77,696 -126,827
1973 50,585 . 54,841 - 88,340 -148,254 -141,309 -198,935 - 22,357 - 55,673
1974 -446,916 -665,453 341,441 461,013 310,924 427,414 626,782 861,956
1975 • 472,818 649,766 155,160 197,290 185,328- 257,324 252,128 .. 336,660
Total - 25,158. -326,684 256,398 144,171 573,405 619,469 778,857 1,016,116
Average - 2,516 -■ 32,668 25,640 14,417 57,341 61,947 • 194,714 254,029
STDEV 233,484 330,570 143,418 202,735 154,545 216,511 322,132 453,641
STDEV
Index 100 142 .. '61 87 66 ' 93 138 194
(Strategy I 
= 100)

aInterest charge of $6,857 on fixed assets subtracted annually from strategies 
using additional 15 percent financial leverage.

k Includes results of last eight months of 1972 for strategies 4 and 4a.



Table 4.11
Yearly Summary of Cattle Feeding Simulation Results* for Strategies I Through 4a

1972**-1975

I la 2 2a 3 3a 4 4a

1972 98,561 122,185 - 77,152 -126,423' - 84,043 -137,163 - 77,696 -124,541

1973 50,585 54,841 - 88,340 -148,254 -141,309 -198,935 - 22,357 - 55,673

1974 -446,916 -665,453 341,441 461,013 310,924 427,414 626,782 . 861,956

1975 472,818 649,766 155,160 197,290 185,328 257,324 252,128 336,660

Total 175,048 161,339 331,109 383,626 270,900 348,640 778,857 1,018,402

Average 43,762 40,335 82,777 95,907 67.725 87,160 194,714 254,601

STDEV 377,670 540,510 205,754 290,187 215,797 303,809 322,132 453,002

STDEV . 
Index 
(Strategy 
= 100)

100
I

143 54 77 57 80 85 120

Average return over variable cost with $6,857 additional interest subtracted 
annually from strategies using 15 percent increased leverage.

*''includes results of last eight months of 1972 for all strategies.



Table 4.12

Average Per Head Return Over Variable Cost for Cattle Fed Under 
Cattle Feeding Strategies I Through 4a

Year I la- 2 2a 3 3a . 4 4a
^Dollars per neaa;

1966 - 21.84 - 24.49 8.30 6.75 21.56 20.01
1967 - 14.20 - 15.75 . 9.18 5.66 20.82 19.27
1968 2.23 - 2.19 - 15.85 - 17.40 .12 - 1.67
196.9 4.97 - • 1.12 ; 10.46 . 8.91 14.05 11.50
1970 - 24.29 - 26.81 - 5.04 - 7.12 - 5.14 - 5.19
1971 - 3.24 .34 - 23.25 - 24.80 - 11.25 ’ - 11.67
1972 17.10 15.55 - 16.22 - 17.77 - 16.27 - 17.82 - 17.66 - 19.07
1973 10.54 8.99 - 12.27 - 14.54 - 16.06 - 15.99 - 2.94 - 4.49
1974 - 50.79 - 52.34 37.11 65,56 27.76 27.11 50.55 49.00
1975 53. 73 52.18 19.40 17.85 19.31 19.24 27.41 26.11

Total - 19.31 • 45.64 11.82 - 6.90 54.66 44.79 57.36 51.55
Average - 1.93 - 4.56 1.18 - .69 5.47 4.48 14.34 12.89
STDEV 28.17 28.18 18.95 18.95 17.05.• 16.82 30.58 30.56
STDEV
Index 100 100 67 67 61 ' 60 109 108
(Strategy I 
= 100)
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Strategy 2 was to hedge all cattle on the day of placement.

Theory suggests that this strategy would be expected to produce a 

smaller variance in earnings, which it did. The standard deviation 

in earnings was 39 percent smaller than strategy I. However, theory 

also suggests that the average annual return for strategy 2 would be 

smaller than for strategy I, but it wasn't. The ramnif!cations of 

this -result are discussed in the section on implications. The primary 

reason the average annual return over variable cost is larger than 

strategy I, is because of price protection provided by hedging in 

1974. Cattle prices took their largest decline during 1974. As a 

result of hedging all cattle at time of placement, the return over 

variable cost was $341,441 for strategy 2 as opposed to -$446,916 

for strategy I in 1974. However, in 1975, when one of the largest 

fat cattle price increases occurred, strategy 2 held return over 

variable cost to $155,160 as opposed to $472,818 for strategy I.

Strategy 2a (hedge cattle on day of placement plus 65 percent 

leverage) produced profits and losses in exactly the same years as 

strategy 2. It also provided protection during the price decline of 

1974 and prevented a large return during 1975. Due to the higher 

interest charges and larger volume of cattle, strategy 2a increased 

returns during profitable years, and increased losses during years 

of negative returns. However with an average return of $14,417 

as opposed to $25,640 for strategy 2, the additional losses incurred
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through higher leverage during poor years proved to be greater than 

additional returns in good years. The standard deviation in earnings 

is, as would be expected, larger than for strategy 2. However, the 

standard deviation for 2a is less than for strategy I by 13 percent, 

and less than strategy la by 61 percent. -

Strategy 3 enabled cattle to be hedged on a futures contract.as 

soon as it began trading and to contract feed. For example, cattle 

to be placed during August of 1974 could be hedged bn the February 

1975 fat cattle futures contract beginning as early as February 1974. 

Looking at each fat cattle contract for a longer period of time 

(approximately one year before marketing), along with the ability to 

cash contract feeder cattle and feeds, was expected to provide more 

profitable opportunities for arbitrage between output and inputs. 

However, there were five years, that produced negative returns under 

strategy 3, while only four years of negative returns occurred under 

strategy I.

The reason strategy 3 produced more years of net losses than 

strategy I lies in the assumptions built into all of the hedging 

strategies. If a positive return was not shown by the expected net 

formula prior to or on the day of placement, a half batch of cattle 

was placed and hedged, even if a loss was hedged in. Therefore if 

the fat cattle price was in an uptrend, the additional benefits of 

a higher cash price were offset by additional losses in the futures

<:
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market for all hedging .strategies. Losses occurred in strategy 3 in 

1968, 1970, 1971, 1972, and 1973 while losses in strategy I occurred 

in 1966, 1967, 1970 and 1974.

Although strategy 3 produced a net loss one more year than 

strategy I (no hedging), the absolute sizes of the losses were 

smaller. For example, the largest loss in strategy 3 was $141,309 

in 1973 compared to $446,916 in 1974 for strategy I. Strategy 3 

also produced more stability in earnings than any strategy other than 

2. The.standard deviation in earnings was 34 percent smaller than 

strategy I and only eight percent larger than strategy 2. With an 

average return over variable cost of $57,341 and a relatively small 

standard deviation in earnings of $154,545, strategy 3 looks most 

promising from the standpoint of financial risk.

Strategy 3a produced negative and positive returns in the same 

years as strategy 3. As did strategy 2a with respect to strategy 2, 

strategy 3a's increased financial leverage reduced returns and in

creased losses with respect to strategy 3. In this case, the addi

tional positive returns were larger than additional losses, bringing 

the average annual return up to $61,947 compared to $57,341 for 

strategy 3. To obtain the additional $4,606 increase in average 

annual returns, a 40 percent increase in the standard deviation in 

earnings was sacrificed.

In order to compare strategy 4 and 4a with the other strategies.
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it is necessary to observe their performances in the same time 

period. The time period simulated is from 1972 through 1975. This 

was one of the most volatile time periods in the cattle industry.

Table 4.11 shows the equivalent return over variable cost for all 

strategies during the time period covered by strategies 4 and 4a.

Strategy 4 produced the second largest average annual return 

over variable cost with the third largest standard deviation. The 

standard deviation (Table 4.11) is 15 percent smaller than strategy 

I, 60 percent smaller than la, 57 percent larger than 2, 11 percent 

larger than 2a, 49 percent larger than 3, and six percent larger than 

3a. The average annual return over variable cost of 4 is 345 percent 

larger than I, 383 percent larger than la, 135 percent larger than 2,. 

103 percent larger than 2a, 188 percent larger than 3, and 123 percent 

larger than 3a.

Strategy 4a produced additional returns over strategy 4 in years 

of positive returns and additional losses in years of negative re

turns. The additional returns were greater than additional losses, 

increasing average annual return over variable cost to $254,601 as 1 

opposed to $194,714 for strategy 4. The additional $59,887 annual 

return over variable cost was accompanied by a standard deviation in 

earnings 41 percent larger than strategy 4.

During a portion of the time period relevant to strategies 4 

and 4a (1972-1975), the price of feeder cattle (Figure 4-2) was
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declining faster than the price of fat cattle. As a result, strategies 

4 and 4a presented wider margins between feeder and fat cattle futures 

than were available in strategies not using feeder futures (Table 4.12).

Chapter 5 discusses the implications of the results of the various 

strategies. Suggestions for further research will also be discussed.



Chapter 5

IMPLICATIONS AND CONCLUSIONS 

Theoretical Implications

When discussing the implications of the simulation results, 

it is necessary to do so in context of the theory surrounding 

hedging and risk. The motives for hedging in the strategies used 

in this study fit closely with Working's reasons for hedging 

(Chapter 2).

Although one of the primary concerns of this study is risk re

duction or risk management, the motive for placing hedges in all of 

the strategies was the profit motive. Hedges were placed on the 

maximum number of cattle when prices existed which allowed the opera

tor to recoup his variable cost. The one possible exception to the 

profit motive was the case when a profitable opportunity did not 

present itself prior to the cattle placement day. In the event 

this occurred, a hedge was placed on the day of cattle placement even 

if it meant locking in a loss. It can be argued that hedges placed 

when the placement of cattle was forced were inspired by the risk 

reduction motive for hedging. However it can also be contended 

that the profit motive, expressed as minimizing losses to the firm 

on a portion of its output, motivated the hedge.

In order to understand the motive for hedging cattle that are
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placed on feed when a negative return is expected, one must first 

know the motive for placing cattle when a negative expected return 

exists. If it is because beneficial cash flows can be generated in 

the short run, then it appears that the profit motive is the immediate 

motive with risk reduction a by-product. However, if the management 

feels that the information used to calculate expected returns is 

wrong as often as it is right, then at least part of their reason for 

placing cattle when a negative expected return exists is speculative. 

If the management's motive for cattle placement is speculative they 

would want to leave a portion or all of the cattle unhedged. In this 

case risk reduction or risk management would be the motive for the 

placement of any hedges rather than the profit motive.

Since it was the profit motive and not the risk reduction motive 

for placing hedges in this study, any risk reduction (decrease in 

the standard deviation in annual earnings) associated with the hedging 

strategies is, as Working pointed out, a by-product of the original 

decision to hedge. Therefore, if lesser amounts of risk enable a 

firm to use. a greater degree of leverage, and if hedging entered into 

under the profit motive reduces risk as a by-product, there is no 

disparity between the profit motive of the firm and the use of in

creased financial leverage as long as an effective hedging program is 

used.

As the results show, the hedging strategies did reduce risk over
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the simulation period, even though hedges were entered into under the 

profit motive. Every hedging strategy employed produced a variation 

in earnings smaller than its non-hedging counterpart. With the 

exception of strategy 4a, all of the secondary hedging strategies 

(those using increased financial leverage) produced a smaller stan

dard deviation in earnings than strategy I, which used 15 percent less 

financial leverage.

The lesser amount of risk associated with the hedging strategies,
i

is a predictable result, it reinforces hedging theory as outlined by 

Working in his classification of hedging motives (Chapter 2). There 

is one important outcome of the simulation that does not appear to 

agree with the theory surrounding the trade-off between risk and ex

pected returns. That is the level of earnings generated by the 

hedging strategies during the simulation period.

Economic theory tells us that a trade-off exists between expected 

returns and risk. If two investments are possible with different 

amounts of risk associated with each, the investment with the largest 

amount of risk will require a larger expected return to attract an 

investor. The additional expected return is needed to compensate the 

investor for the additional risk he is taking.

Figure 5-1 depicts an imaginary investor’s possible trade-off 

curve between expected return and risk. The figure intersects the ver

tical axis at six percent since that is the rate of return our imaginary



65

investor could get with little or no risk. Government bonds or in

sured savings accounts are good examples of low return low risk in

vestments. As the degree of risk associated with an investment in

creases, the investor would require larger expected returns to com

pensate him for the risk he is assuming. A very risky industry would 

require large expected returns to induce investors to enter that in

dustry. It follows that an investor would expect his returns to de

cline as he passed his risk to investors willing to assume risk.

Figure 5-1

Theoretical Trade-Off Between Expected Returns and 
Risk Associated With Investments
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Therefore a cattle feeder who hedges, passing some of the price 

risk to speculators, could expect to receive a lower rate of return in 

exchange for the lower level of risk associated with his investment. 

However, during the time period under study, the simulation results 

show that on the average, earnings increased as risk was passed from 

the cattle feeder to the speculator through hedging.

This result, although surprising, does not disprove the theory 

surrounding the trade-off between expected returns and risk. The 

results do point out the volatility of the cattle market. On the 

average the price volatility (degree of price risk) of the cattle mar

ket was so great as to overshadow the trade-off between expected 

returns and risk. This does not prove the trade-off does not exist 

in the cattle feeding industry, but it does demonstrate the poor price 

predicting ability of current prices to predict expected returns even 

one five month feeding period into the future.

Summary and Conclusions

The objective of this study was to determine whether or not 

Montana cattle feeders could increase their return on owners' equity 

and reduce risk by increasing financial leverage and adopting a com

plete hedging policy. The sub-objectives were to:

I. determine the average monthly basis, for feeder and fat 

cattle, in the Billings, Montana area;
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2. perform a computer simulation of various hedging strategies 

over a ten year period, including a control which uses no 

hedging; and,

3. compare the earnings and variation in earnings for a 

hypothetical feedlot in the Billings, Montana area under 

the cattle feeding strategies used.

The basis for feeder and fat cattle, presented in Figure 4-3, 

Tables 4.7 and 4.8, was found to follow a relatively predictable 

seasonal pattern. The Billings' feeder cattle price varied from an 

average $2.21 less than the Chicago futures price in January to an 

average $1.80 more than the futures price in June. The seasonal 

pattern that exists in the feeder basis follows the marketing of 

feeder cattle in Montana quite closely. When the local supply of 

feeders is plentiful during the autumn months, the Billings' feeder 

price is bid well below the Chicago futures price. During the 

summer months the local fat cattle price is bid to within one half 

dollar, on the average, of the Chicago fat cattle futures price.

When local fat cattle marketings increase during the winter months, 

the local cash price is bid to an additional $1  ̂50 less than the 

Chicago futures price.

The computer simulation results were presented in Tables 4.9, 

4.10, 4.11, and 4.12 on pages 51, 54, 55, and 56, respectively. The 

methodology used including assumptions associated with the strategies
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was presented in Chapter 3 beginning on page 25. The methodology and 

assumptions will not be discussed here, however, a general summary 

was presented in Tables 4.6 and 4.7 on pages 49 and 50, respectively. 

Price data used in the study is presented in the appendix along with 

a sample computer simulation program used for strategy 2.

A comparison of the earnings and variation in earnings produced 

by the various strategies was presented in Tables 4.10 and 4.11 on 

pages 54 and 55, respectively. Strategy I used no hedging or con

tracting and was used as a standard to compare the performances of 

the other strategies.

Before comparing the results of the strategies it is important 

to reiterate the general characteristics of financial leverage. As 

pointed out earlier in Chapter 3, if a cattle feeder can earn a rate 

of return on assets greater than his cost of debt, the use of in

creased financial leverage will be to his advantage, however, if 

his rate of return on assets falls below his cost of debt, leverage 

works in reverse.

Strategy I produced an average annual loss of $2,516 over the 

ten year period with a standard deviation in earnings of $233,484. 

Strategy la (same as I only with 15 percent more financial leverage) 

produced an average loss of $32,668 per year with a standard deviation 

in earnings of $330,570. Obviously the use of increased financial 

leverage worked in reverse in this case, reducing average earnings
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and increasing risk (the larger the variation in earnings the more 

risk associated with a stream of income).

Strategy 2 produced an average annual earnings of $25,640 and 

a standard deviation in earnings of $143,418. Strategy 2a produced 

an average annual earnings of $14,417 and a standard deviation in 

earnings of $202,735. In this case also increased leverage worked 

in reverse, reducing average annual earnings. However in this case, 

both strategy 2 and 2a produced larger average annual returns 

(largely due to the price protection provided in the fat cattle price 

decline of 1974) than strategy I with smaller variations in earnings.

Strategy 3 produced an average annual earnings of $57,341 and 

a standard deviation in earnings of $154,545. Strategy 3a produced 

an average annual earning of $61,947 and a standard deviation in 

earnings of $216,511. In this case additional leverage did increase 

average annual earning, but only by 8 percent. Again, both strategy 

3 and 3a produced standard additions in earnings smaller than 

strategy I.

Table 4.11 compares the results of strategies 4 and 4a over the 

same time period. Strategy 4 produced a larger annual earnings than 

any of the preceding strategies, $194,714 per year with a standard 

deviation in earnings of $322,132. Strategy 4a produced an average 

annual earnings of $254,601 with a standard deviation in earnings of 

$453,002. In this case the additional financial leverage increased
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average annual earnings by 31 percent. Strategy 4a did, however, 

produce a standard deviation in earnings 20 percent larger than 

strategy I. Due to the high level of earnings for strategy 4a, 

$254,601 as compared to $43,762 for strategy I, the increase in the . 

variation in earnings seems insignificant.

The original objective of this study was to determine if in

creased financial leverage and hedging would enable a Montana feedlot 

operator increase his return on equity and reduce risk. It appears 

that over the ten year period of study (1966-1975), a Montana feedlot 

operator would have been able to substantially increase his average 

annual earnings (thus his return on equity) while at the same time 

reducing his risk. The strategies that produced this effect required 

no highly subjective forecasting techniques by the feedlot operate^. ~

Suggestions for Additional Research

The simulation model used in this study was relatively simple. 

However, it did demonstrate the effectiveness of hedging in reducing 

the risk and increasing the earnings of cattle feeders. Even though 

the hedging strategies produced more favorable results than the non

hedging strategy, there are still some problems to be dealt with. For 

example, in strategy 3 there were four consecutive years that losses 

occurred. Despite the relatively good performance of this strategy, 

a cattle feeder producing those consecutive losses may well have
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been in financial trouble.

There are several considerations not included in the simulation 

model that may or may not have improved the performance of the cattle 

feeding strategies. Should the inclusion of any of these factors 

produce a favorable result, consecutive losses such as occurred in 

strategy 3 might be reduced or reversed. Those considerations are as 

follows:

1. the ability to feed various weights and types of cattle;

2. not forcing the cattle feeder to place any cattle during 

some months;

3. allowing hedges placed for slack utilization in distant 

months to be lifted and replaced if profitable to do so;

4. hedging feed grain needs for the feedlot prior to cattle 

placement; and,

5. including the use of an objective decision criteria to 

determine when and when not to hedge feeders, fat cattle, and 

feed grains.

Whether or not the inclusion of the factors just mentioned into 

the simulation model would improve the results remains to be seen. 

However, theory suggests that the proper application of any of the 

factors mentioned in the previous paragraph could increase returns.
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Table I

Average Monthly Price of Corn in Montana From 
1966 Through 1975 (Dollars per Bushel)

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

1966 1.30 1.30 1.30 1.30 1.30 1.30 1.35 1.35 1.35 1.35 1.34 1.35
1967 1.35 I. 33 1.40 1.40 1.41 1.41 1.40 1.46 1.40 1.39 1.30 1.30
1968 1.30 1.30 1.30 1.25 1.27 1.27 1.25 1.24 1.22 1.22 1.26 1.24
1969 1.26 1.28 1.27 1.29 1.31 1.31 1.31 1.29 1.28 1.28 1.22 1.24
1970 1.24 1.24 1.24 1.27 1.25 1.26 1.27 1.34 1.39 1.39 1.40 1.40
1971 1.40 1.41 1.41 1.40 1.40 1.45 1.45 1.40 1.40 1.30 1.29 1.29
1972 1.27 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.15 1.33 1.34 1.45
1973 1.55 1.51 1.51 1.55 1.60 2.05 2.05 2.88 2.24 2.50 2.50 2.58
1974 2.53 2.70 2.80 2.70 2.71 2.85 2.85 3.49 3.18 3.73 3.90 3.62
1975 3.49 3.21 2.77 3.01 3.04 3.08 3.05 3.20 3.27 2.97 2.83 2.68



Table 2
Average Monthly Price of Soybean Oil Meal in Montana From

1966 Through 1975 (Dollars per Cwt.)

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

1966 5.30 5.40 5.30 5.40 5.40 5.40 5.70 6.00 5.90 5.90 5.80 5.80
1967 5.80 5.70 5.70 5.70 5.80 5.70 5.60 5.70 5.70 5.70 5.60 5.70
1968 5.60 5.60 5.60 5.60 5.70 5.70 5.80 5.80 5.60 5.70 5.60 5.80
1969 5.70 5.80 5.80 5.70 5.70 5.60 5.50 5.40 5.50 5.50 5.40 5.60
1970 5.90 6.00 5.90 5.80 5.70 5.80 5.80 5.80 5.70 6.00 6.00 6.00
1971 6.10 6.00 6.00 5.80 6.20 6.20 6.10 6.20 6.00 5.90 6.00 6.10
1972 6.00 6.00 6.10 6.00 6.10 6.30 6.20 6.50 6.70 6.70 7.00 8.00
1973 10.00 11.50 12.00 11.50 14.00 17.00 19.00 17.50 17.00 lb.00 14.00 13.00
1974 13.50 12.50 12.00 11.50 9.80 9.60 9.50 11.00 11.00 11.00 11.50 11.50
1975 11.00 10.50 8.80 9.00 9.30 8.90 8.90 9.00 9.40 9.40 9.10 9.10



Table 3
Average Monthly Price of Beet Pulp in Montana From

1966 Through 1975 (Dollars per Ton)

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

1966 38 38 38 38 38 38 38 38 38 38 38 38
1967 38 38 38 38 38 38 38 38 38 38 38 38
1968 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75
1969 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75 36.75
19 70 60.25 -.0.25 40.25 40.25 40.25 40.25 40.25 40.25 40.25 40.25 40.25 40.25
1971 65.50 65.50 45.50 45.50 45.50 45.50 45.50 45.50 45.50 45.50 45.50 45.50
1972 56.75 54.75 54.75 54.75 54.75 54.75 54.75 54.75 54.75 54.75 54.75 54.75
1973 112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50
1976 92.50 92.50 92.50 92.50 92.50 92.50 92.50 92.50 92.50 92.50 92.50 92.50
1975 78.50 78.50 78.50 78.50 78.50 78.50 78.50 78.50 78.50 78.50 78.50 78.50



Table 4
Average Monthly Price of Alfalfa In Montana From

1966 Through 1975 (Dollars per Ton)

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

1966 23 22.5 23 22 22 22.50 25 26 25.5 27.5 28 27.5
1967 27 27 26 26 29.5 26.5 22 22 22 22 21.5 23
1968 23.5 23 21.5 21 21.5 21.5 20 21 21 21 22 23
1969 23 25 27 27 27 24.5 24 25 24 25 25 25
1970 25 24.5 22.5 22 22.5 21.5 21 21 21.5 22.5 28.5 24
1971 23 24 24 23 22 22 22 23 23.5 25 23.5 28.5
1972 31 34 34 32 29 26 27 30.5 32 32 33 35.5
1973 35.5 37.5 35 34 36 37 46.5 53 55.6 60 58.5 60.0
1974 63.5 64.00 61.5 61.5 60 53 49 50 47 44 43.5 45
1975 45.5 43.5 43 46.5 51.5 50.5 48.5 45 40.5 40 41 42



Table 5
Average Monthly Price of Choice 600-700 lb. Feeder Steers in Billings, Montana

From 1966 Through 1975 (Dollars per Cwt.)

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Mov. Dec.

1966 25.62 26.67 27.57 27.00 26.75 26.44 25.27 25.99 25.52 25.28 25.07 25.33
1967 25.69 25.81 25.7 25.38 26.5 27.34 27.25 27.03 26.29 25.23 24.74 24.81
1968 25.42 26.35 27.20 27.42 27.70 27.94 28.05 27.81 26.90 26.02 26.50 27.74
1969 28.03 28.84 30.03 30.24 33.25 34.16 32.53 31.06 30.61 31.10 31.27 33.06
1970 33.20 33.97 35.44 33.98 32.64 33.93 34.40 32.26 31.08 32.04 36.26 30.00
1971 31.19 33.75 33.94 34.60 34.06 33.73 33.53 34.71 35.08 35.38 36.26 36.95
1972 37.16 38.17 37.66 38.16 40.71 42.98 44.44 43.40 43.74 43.25 41.86 43.21
1973 48.48 51.94 53.07 51.02 53.15 55.00 54.96 63.52 56.36 52.77 51.25 48.40
1974 52.25 47.72 44.06 42.85 39.33 35.60 34.85 32.44 30.12 29.93 28.27 29.32
1975 26.62 26.68 28.50 31.86 34.38 36.33 35.33 34.53 36.68 36.66 37.43 39.52



Table 6

Average Monchly Price of Choice or Better 1050-1150 lb. Fat Cattle in
Billings, Montana Area From 1966 Through 1975 (Dollars per Cwt.)

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec .

1966 24.50 25.50 26.70 26.10 25.00 24.40 24.50 25.00 24.70 23.70 22.40 23.30

1967 23.60 23.30 23.00 23.50 24.35 26.00 26.25 26.10 26.00 25.25 24.60 25.00

1968 24.70 25.15 25.60 25.75 26.10 26.50 26.80 26.80 26.20 26.10 25.90 26.60

1969 26.70 26.70 27.80 29.25 31.70 33.80 33.50 29.00 27.25 26.50 26.90 27.60
1970 28.25 28.45 30.45 30.40 29.50 30.45 31.25 28.00 28.30 27.60 26.75 26.50

1971 28.75 31.00 30.60 31.60 32.30 31.95 31.40 31.75 31.20 30.60 32.00 33.75

1972 34.60 34.70 33.90 33.75 35.4 36.5 36.8 34.45 33.70 34.70 32.90 37.40

1973 40.45 41.80 44 .00 44.00 44.70 46.00 46.50 51.90 43.72 41.50 40.75 39.63
1974 49.69 48.96 42.47 42.09 41.28 38.13 44.44 46.60 39.25 38.31 36.95 36.00

1975 35.50 33.06 34.38 41.25 47.80 50.87 48.83 45.13 46.72 46.06 42.50 45.00

00
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APPENDIX B

Simulation Program for Strategy 2

ME = STRATEGY 2

I - 1.000 C -
2 - 2.000 C -

3 - 3.000 C -
4 - 3.400
5 - 3.500

6 - 3.600

7 - 4.000
8 - 4.500
9 - 5.000

10 - 6.000
11 - 7.000 100

12 - 8.000
13 - 8.500 C
14 - 8.600 C99

15 - 9.000
16 - 10.000
17 - 10.050
18 - 10.060 240
19 - 10.070
20 - 10.080 230
21 - 10.100 10
22 - 11.000 101
23 - 12.000
24 - 13.000
25 - 14.000 C -
26 - 14.400 20
27 - 15.000
28 - ■ 15.100
29 - 16.000 102
30 - 16.500 30
31 - 16.600 220
32 - 16.700
33 - 17.000 C -
34 - 18.000

$ FOR DECISION 

DIMENSION X(12)
X(1)=1.69;X(2)=1.61;X(3)-1.88;X(4)=1.27;X(5)=.81
X(6)=.69
X(7)=.46;X(8)=1.38;X(9)=.97;X(10)=1.70;X(Il)= : 
2.00;X(12)=1.32
DIMENSION PS(125),FUTPS(125),FUTPP(125),0C(125) 
REAL !BATCH
IBATCH=I.0;MONTH=O;KK=O 
WRITE(108,100)
FORMAT('I1,X,'MONTH',5X,'NO. HEAD',7X,'TVC',7X, 
'GROSS',IlX,

*'EXP NET',IOX,'ACTUAL NET' )

FUTPP(I),OC5X(I)')
DO 10 1=1,120
READ(106,101)Dl,D2,PS(I)
READ(109,240)FUTPS(I),FUTPP(I)

REWIND 105 
I=O

READ(105,102,END= 999)IMO5IYR,BP,ALF5PF 
PF=PF/100.

IF(NMO.GT.7)NM0=NM0+5-l2 
DECISION FORMULA 
1=1+1;M0NTH=M0NTH+1
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35 - 18.500 IF((MONTH+5) GT.120)00 TO 999
36 19.000 EXPECTNET=((FUTPS(I)-X(NM0+5))*11.5-PF*750.-BP* 

.15-ALF*.15
37 - 20.000 *-CORN*47-22.320-1.43-1.4*SB0M)*IBATCH*800.
38 20.500 C OUTPUT I,PS(I+5),PF,BP,ALF, ORN,SBOM,FUTPS(I), 

FUTPP(I)
39 - 20.600 C OUTPUT O (I)5X(I)
40 - '21.000 C IF(EXPECTNET.LT.0.0)IBATCH=IBATCH+1;GO TO 20
41 - 21.100 IF(EXPECTNET.LT.O.O)KK=KK+!;IBATCI=.5000
42 - 21.150 IF(KK.GT.5)KK=5
43 21.200 IF(EXPECTNET.GE.O .O .AND.KK.LT.5)IBATCH=I.0+ 

.5000*KK;KK=O
44 21.300 IF(EXPECTNET.GE.0.0.AND.KK.EQ.5)IBATCH=I+.5 * 

(KK-I);KK=0
45 — 22.000 ANETRETl=(PS(1+5)*1150.-PF*750.-BP*.15-ALF*.15- 

CORN*47-22.320
46 — 23.000 *-l.4*SBOM-l.43)*IBATCH*800.+(((FUTPS(I)-FUTPP 

(I))*11.5))
47 - 23.010 **IBATCH*800.
48 — 23.100 C - COMPUTE ANETRET2 - SELL LOCALLY AND DELIVER ON 

FUTURES CONTRACT
49 — 23.200 ANETRET2=((PS(1+5)*1150.-PF*750.-BP*.15-ALF*.15 

-CORN*47.
50 -■ 23.300 *-22.320-1.4*SBOM-l.43)*IBATCH*800.)
51 - 23.400 *+((FUTPS(I)-OC(1+5))*11.50-4.88)*IBATCH*800.
52 - 23.450 OUTPUT ANETRETl,ANETRET2,IOPT
53 - 23.500 IF(ANETRETl.GE.ANETRET2)IOPT=I
54 - 23.600 OUTPUT 'COMPARE',IOPT
55 — 24.000 GR0SS1=PS(1+5)*1150.*800.*!BATCH+((FUTPS(I)- 

FUTPP(I))*!!.5)*
56 - . ■ 24.100 *IBATCH*800.
57 - 24.200 GROSS2=(PS(1+5)*1150-1.43)*IBATCH*800.+
58 - 24.300 *((FUTPS(I)-OC(1+5))*11.5-6.31)*IBATCH*800.
59 — 25.000 TVC1=IBATCH*800.*(PF*750.+BP*.15+ALF*.15+CORN* 

47.+24.66+
60 - 25.100 *1.4*SB0M+1.43) .
61 - 25.200 TVC2=IBATCH*800.*(PF*750.+BP*.15+ALF*.15+22.320+
62 - 25.300 *1.4*SBOM+6.31)
63 — 25.500 WRITE(108,250)I,PS(1+5),PF5BP5ALF5CORN5SBOM5 

FUTPS(I),FUTPP(I),
64 - 25.550 *0C(I+5),X(I)
65 - 25.600 250 FORMAT(/,2X,13,10(F8.4,2X))
66 — 26.000 IF(IOPT.EQ.l)WRITE(108,300)MONTH+5,800.*IBATCH, 

TVC1,GR0SS1
67 - 26.100 *,EXPECTNET,ANETRET1,IOPT
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68 — 26.200 IF(IOPT.EQ.O)WRITE(108,300)MONTH+5,800.*IBATCH, 
TVC2,GROSS2

69 - 26.300 * ,EXPECTNET,ANETRET2,IOPT
70 - 27.000 300 FORMAT(2X,13,7X,F8.0,4X,F12.0,4X,F12.0,4X,F12.0, 

4X,F12.0,2X,I1)
71 - 27.500 IBATCH=I.0
72 - 28.000 GO TO 20
73 - 29.000 999 END
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Glossary

arbitrage: the simultaneous purchase and sale of the same commodities
in different markets to profit from unequal prices.

basis: the difference in price'between an actual commodity, above or
below, and a futures contract for that commodity.

cash commodity: the actual physical commodity as opposed to a fu
tures contract for that commodity.

feeders: cattle that are ready to be fattened for slaughter.

feedlot: a place where cattle are fattened for slaughter.

futures delivery: to make or receive delivery of the actual cash
commodity on a futures contract that is near expiration.

hedge: to enter transactions that will protect against losses through
compensatory price movements.

long hedge: the purchasing of a futures contract to act as a tem
porary substitute for an actual cash commodity and offset any loss 
associated with not holding the cash commodity through compensa
tory price movements.

short hedge: the selling of a futures contract to offset any loss
associated with holding a cash commodity, through compensatory 
price movements.
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