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ABSTRACT

The relatively short period of time that nonstorable

commodities have been traded on futures markets has not

allowed researchers much opportunity to develop a theoret

ical basis for analysis. Therefore, the major objective of

this study was to test the economic validity of cattle

futures markets and to provide a basic foundation for a

futures price theory of nonstorable products by considering

the questions: how are cattle futures prices determined?,

and are cattle futures prices accurate predictors of cash

cattle prices? Conclusions were reached related to both the

pricing and hedging functions performed by feeder and live

cattle futures markets.

The general hypothesis of pricing accuracy in the live

cattle and feeder cattle futures markets was not rejected

overall. There was some statistical evidence of accuracy in

the markets' pricing performances during periods when stable

price trends existed.

It was concluded that the pricing function performed

by beef cattle futures markets was accurate in determining

the direction of price movements only. It was also con-

eluded that the hedging ~otential offered by beef cattle

futures markets is limited by the predictability of cattle

basis patterns, but some hedging potential 12 offered.
iv



It was found that cattle futures prices move together

with somewhat regular spreads between various contracts

and follow the cash price trend existing during much of

each season.

Another conclusion was that predictive models for

feeder cattle futures prices can use live cattle futures

prices as a significant variable because the two prices

are related through the "one market-one price" theory.

Models of feeder cattle cash prices must use local supply

and demand variables and not include futures prices as a

variable because cash and futures prices of cattle are not

part of the same prici~g system.

And finally, it was discovered that neither live nor

feeder cattle fit the description of a perfectly storable

or perfectly nonstorable commodity. Therefore, a simple

price theory for "semi-storable" commodities \VB.S proposed.

In that theory opportunities for arbitrage create the

price correlation to be used in determining the level of

"storability" of a product.

v
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CHAPTER I

INTRODUCTION

Futures trading is an ancient idea. The first

recorded evidence of futures trading dates back over 1200

years in the middle east. It was 17th century Japan,

however, that developed the first formal futures exchanges.

Europe began using formal commodity exchanges for futures

trading in the 18th century. The United States did not see

the organization of its first commodity futures exchange

until the 19th century when, in 1848, the forerunner of the

Chicago Board of Trade was established. The first products

traded on U.S. exchanges were feedgrains, such as wheat

and corn.

The concept of futures trading evolved out of the

need for a mechanism to allocate seasonally produced

agricultural products over time. Also, producers of those

commodities sought to avoid the seasonally low prices

offered at harvest time by fixing their selling price in

advance. By definition, a seasonally produced commodity

which is allocated over time must be storable. Therefore,

the very nature of futures market evolution lead analysts

and participants to believe that a necessary character

istic of any product traded on a futures market was that

it must be storable.
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When the Chicago Mercantile Exchange introduced the

first futures contract for a "nonstorable" product, live

cattle, on November 30, 1964, the majority opinion was

that it would not succeed. .Today live cattl~ is one of

the most heavily traded of all commodity futures. Since

the initiation of futures trading in live cattle other

nonstorable commodities have been added. The Chicago

Mercantil~ F.xchange began trading in a contract for feeder

cattle late in 1971. The list of nonstorable commodities

now being traded on futures markets includes such diverse

products as live hogs, potatoes and eggs.

The survival of live cattle and other nonstorable

commodity futures markets has stirred many questions, such

as: are the markets performing any valid economic function

or are they simply speculative vehicles? The development

of successful futures markets for products which do not

fit the definition of a perfectly storable commodity calls

for market participants and researchers to broaden their

outlook, theories and interpretations of many aspects of

all futures markets.

Cattle Futures Markets

Some changes in the cattle contracts have be~n made

over the years. At this time the basic live beef cattle

contract is 40,000 pounds of choice grade beef (approxi

mately 37 steers). Since the closing of the Chicago

stockyards in 1971 the delivery points have been Omaha,
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Peoria, Joliet, Sioux City and Guymon (Oklahoma). Delivery

at all locations other than Guymon have been adjusted to

par. Effective with trading of the January 1979 contract

deliveries made at Guymon are at par also. Prior to that

contract there was an allowance of $.75 per hundredweight

for deliveries at Guymon. Contracts are traded for the

delivery months of January, February, April, June, August,

Octo'bcl' and December. The trading volume of the January

contract, however, is often very small so that contract is

usually excluded from research studies. The basic contract

for feeder cattle is 42,000 pounds (approximately 65 steers).

Par delivery of live feedGr ~~ttle can ~e ma~e from approved

livestock yards in Omaha and Sioux City. Deliveries may

also be made from St. Paul, Minnesota; Greeley, Colorado;

Kansas City, Missouri; St. Joseph, Missouri; Dodge City,

Kansas; Wichita, Kansas; Oklahoma City, Oklahoma; and

Amarillo, Texas, at $.50 per hundredweight discount, as

well as from Billings, Montana, at $.75 per hundredweight

discount, and effective with trading of the November 1978

contract, from Montgomery., Alabam.s.', at $6,.00 per hundred

weight discount. Delivery months are January, March, April,

May, August, September, October and November. The January

feeder contract, like that for live cattle, often has such

a small volume of trading that it is also usually excluded

from research studies.



Hedgers in beef cattle futures markets participate

for one of two reasons: to reduce price risks or to

increase profits. The majority opinion was stated by

Working (1953a) when he said that most hedgers are in

futures markets because they expect to receive a profit in

the form of a higher average selling price or a lower

average buying price. Risk reduction may be a motivation

for some cattle hedgers, however, due to the high level of

price variance experienced in this nonstorable commodity

market. By hedging a cattleman can virtually "lock-in" a

desirable price in advance of the actual cash transaction.

Feedlot operator3 can use the futures markets to buy their

inputs (feeder cattle and feedgrains) and to sell their

output (live cattle). Beef processors can use the markets

to buy their inputs (live cattle) as well.

:malyzing the pricing behavior of cattle futures is

made difficult by the unique nature of these new markets.

The volume of trading in cattle futures still represents

a relatively small proportion of total cattle placed in

feedlots in the United States. As of January 1, 1979,

the total open interest in live cattle on the Chicago

Mercantile Exchange, inclUding both speculative and

hedging positions, represented a volume equal to only

about 24 percent of the cattle on feed in the twenty

three major states reported by the United States Depart

ment of Agriculture. Therefore, forces affecting cattle

prices may not be fully reflected in futures prices.

4
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The composition of trading activities also may be a source

of cattle futures price distortions. As of December 31,

1978, traders holding large hedging positions accounted

for 40 percent of total open interest in the live cattle

market of the Chicago Mercantile Exchange. This seems

reasonable before looking at the composition of the hedgers.

Hedgers with short positions (cattle feeders) made up 81.5

percent of the total hedging position in live cattle.

This means that speculators in the market tend to be on

the long side. Changes in factors influencing the trading

activities of either group might cause price changes due

to the relative weight of either group's trading volume

rather than due to actual changes in the fundamentals

affecting supply of or demand for beef. The situation in

the feeder cattle market is somewhat different. Large

hedging positions represented 28.8 percent of total open

interest as of December 31, 1978. Hedgers with long

positions (cattle feeders) represented 54.3 percent of the

totaJ. for hedging positions in feeder cattle. 1 It appears

that despite a more equal participation between long and

short hedgers, their relatively small contribution to

total feeder cattle trading volume may provide oppor

tunities for the market's strong speculative influence to

cause price changes.

1All the figures in this section were calculated from the
data in Commitments of Traders.



The low level of participation in cattle futures

markets by producers indicated above generates a number

of questions. Erickson asks,

"Are producers so uninformed about this
futures market as to its functions today
that they lack sUfficient knowledge to
use it or are price relationships such
that producers have little opportunity
for effective use of t~e market as ~

risk shifting device?"

The question seems to be whether or not professional

traders and speculators are aware of the important

variables which should allow the establishment of a

reasonable set of price relationships in this particular

commodity futures market. Erickson relates this situation

to the fact that,

"For storable commodities, economists have
a large body of existing theory to apply
to market price movements and to explain
price behavior to market participants.
In the area of nonstorable commodities,
however, much less theoretical and applied
research has been conducted due simply to
the youth of these markets as cc~pared

with those for storable commodities. The
existing body of theory relating to non
storable commodities is scarce, and at
times closer to hypotheses than a working,
effective theory."3

2Erickson, S.P., "Empirical Analysis of Price Relationships
in the Live Beef Cattle Futures Market---Implications for
Primary Producers," unpublished Ph.D. dissertation,
University of Illinois at Urbana-Champaign, 1977, p. 5.

3 Ibi d., p. 2.

6
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Statement of the Problem

In recent years research studies of the pricing

behavior of the cattle futures markets have raised

questions concerning the economic merit of those markets.

Skadberg and Futrell state that to have economic value,

futures markets must offer hedging potential or perform a

valid pricing function. Many important questions concerning

futures prices of nonstorable commodities have not been

answered thus far. In particular, two major questions

must be answered to provide a beginning to a usable non

storable commodity futures price theory: 1) how are

futures prices determined?, and 2) are futures prices

accurate predictors of cash prices for a later date? The

first question must be answered before predictive models

can be developed for each commodity. Accurate predictive

and descriptive models are needed by hedgers to enable

them to make more efficient use of a futures market.

Descriptive models are used by hedgers to determine the

timing of hedging activities. The second question must

be answered when determining the efficiency of the pricing

performance of a market. Nonstorable commodity futures

markets are referred to as .Iforward-pricing" (hedging)

markets, but Miller and Kenyon found evidence that a great

many cattle feeders have used the cattle futures market as

a predicting agency. Therefore, it appears that cattlemen

and other users of the beef cattle futures market are
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unsure of which function(s) the markets perform efficiently

(if any), a pricing (forecasting) function or a hedging

(forward-pricing) function. The reason for the confusion

concerning appropriate uses of cattle futures markets, as

just one of many nonstorable commodity markets, centers

on the inability of researchers to pr~vide an empirically

tested price theory explaining these markets thus far.

The questions listed above and many others must be answered

for each nonstorable commodity before market participants

can begin making better use of futures markets, and in so

doing, increase the economic value of those markets to

themselves by collectively improving the efficiency of

each market's performance.

§ignificance of the Problem

Relatively little has been written about futures

prices of beef cattle. This is due, in part, to the fact

that futures contracts have been traded only since 1964

for live (fed) cattle and since 1971 for feeder cattle.

Until trading in live cattle began it was accepted that

a necessary condition for a successful futures market was

that the product had to be storable because the temporal

allocation of inventories was a major function of those

markets. Trading in cattle futures and other "nonstorable"

commodities has emphasized the forward-pricing function

of the markets. This raises a question as to the



effectiveness in forward-pricing of futures markets for

nonstorables.

Lack of depth in our theoretical understanding of

futures markets for nonstorable commodities has limited

the practical uses and interpretations of these markets.

For example, Ehrich wrote in 1969 that, "a large segment

of the cattle feeding industry probably persists in

viewing current and past 'cash' prices as the best avail

able indication of expected prices.,,4 This observation

received some support from Leuthold (1974) who found that,

"from about 15 to 36 weeks prior to delivery, one can

expect a better estimate of the future cash price of

cattle by looking at the present cash price than by

studying the futures price itself.,,5 But Miller and

Kenyon found evidence in 1977 which "indicates that fed

cattle futures prices have been used as expected output

prices by fed cattle producers in substantial numbers.

As a consequence of such use, feeder cattle prices have

been affected by fed cattle futures trading.,,6 It is

4Ehrich, R.L., "Cash-Futures Price Relationships for
Live Beef Cattle," American Journal .Qf Agricultural
Economics 51 :26-49, February 1969, p. 34.

5Leuthold, R.N., "The Price Performance on the Futures
Harket of a Nonstorable Commodity: Live Beef Cattle,"
American Journal Qi agricultural Economics 56:271-79,
May 1974, p. 273.

6Miller, S. and D. Kenyon, "Producers' Utilization of the
Fed Cattle Futures Market," Staff Paper SP-77-13,
Virginia Polytechnic Institute and State University,
July, 1977, p. 10.

9
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clear from these conflicting conclusions concerning

cattle futures market participants that additional efforts

are needed to generate an accurate body of theory for this

and other nonstorable commodity futures markets.

The relatively short time that these commodities

have been traded has made it difficult to test the economic

validity of the cattle futures markets. Therefore, many

hypotheses about cattle futures prices (as a nonstorable

commodity) have gone untested thus far. As the cattle

futures markets become increasingly important factors in

the allocation of this food resource, the need for an

empirically tested base of understanding becomes more vital

to market participants. This base does not exist

currently.

Objectives of the StUdy

The major objective of this study is to determine the

economic "validity" of the cattle futures markets, To

accomplish this, two primary questions will be dealt with

in this study. These questions and the secondary issues

related to them follow:

1) Are cattle futures prices accurate predictors of

cash cattle prices? In other words, are cattle

futures effectively performing the pricing

function?

2) How are cattle futures prices determined? This
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involves two major structural issues.

a. Are cattle futures independent temporal markets?

b. Is there a single pricing complex for the

inputs and output of the beef cattle feeding

process~

Therefore, are cattle futures effectively performing

the hedging function?

The results of these tests will, hopefully, serve as

an example of the price behavior of nonstorable commodities

traded on futures markets and add to the base of empiri

cally tested understanding of these markets. With improved

understanding, futures market participants should be able

to make better use of the markets for nonstorable commo

dities, resulting in increased efficiency of the pricing

function performed. Another expected result of the study

is that differences and similarities in storable and non

storable commodity price theories will be made clearer.

To give structure to this study, the results will be

analyzed and presented using the time, space and product

form approach to price analysis used by Bressler and King,

Tomek and Robinson, Dahl and Hammond, and many others.

Therefore, the theoretical implications of the empirical

evidence can be made in a straightforward manner that

will enable futures market analysts and participants to

grasp them more easily.



The General Approach of this Study

To meet the objectives of this study the following

format will be used: Chapter II will present a summary

of both storable and nonstorable commodity futures price

theory concerning the points relevant to this study.

Chapter III will analyze the pricing function performance

of both the live and feeder cattle futures markets.

Chapter IV will analyze the hedging function performance

of both markets. And finally, Chapter V will evaluate

the results and conclusions and their theoretical impli

cations as they relate to commodity futures price theory.

12



CHAPTER II

SUMMARY OF COMMODITY FUTURES PRICE THEORY

Storable Commodity Price Theory

Much of the futures price theory related to storable

commodities was developed by Holbrook Working. He used

the major feedgrains, especially wheat and corn, as the

center of a majority of his work because wheat is consi

dered the most easily stored agricultural commodity traded

on futures markets.

Working (1949) found that for storable commodities

the level of prices for all delivery months, including

the nearest month futures contract and cash price,

responds to changes in information concerning supply and

demand factors. The interrelationship between succesive

prices (the price of storage for that time interval) may

also change, but mainly in response to the level of

current inventories. Changes in the price of storage are

typically small relative to changes in the general level

of prices for the commodity. Working defined the price

of storage as the difference between the price of a futures

contract and the current cash price (or as the difference

between the prices of two futures contracts). These price

differences, which may be negative or positive, provide
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the incentive or disincentive to store between the two

points in time.

In another study Working (1942) stated that he did

not believe that futures price quotations for storable

commodities could be considered as forecasts, in the

strict definition of the term. He found that prices of

cash grain, nearby futures and remote futures are

determined at the same time. Many of the transactions

are simultaneous purchases and sales--arbitrage between

cash and futures or between different futures contracts.

A new price influence, such as a new official crop

estimate, affects each price by about the same amount.

Therefore, if today wheat sells for $3.50 per bushel in

Kansas Cith while the nearby futures contract sells for

$3.52 and a more remote futures contract sells for $3.60,

this would not be interpreted in Working's terminology

as a forecast that wheat prices w:i.ll ri:3e by 10 cents

per bushel in the coming months. Rather it would be

interpreted as a market-determined price of $3.50 and a

market-determined carrying charge of 10 cents. This

indicates sufficient current stocks and an incentive to

hold some of those stocks for later delivery. If the

futures price quotation is below the current cash price

the differential is defined as an inverse carrying charge,

indicating current scarcity of inventory. Tomek and Gray

say the element of expectations is imparted to the whole

temporal constellation of price quotations, and futures
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prices reflect essentially no prophecy that is not

reflected in the cash price and is in that sense already

fulfilled. Therefore, when continuous inventories are

carried, the daily price movements for the various delivery

month contracts are closely related.

Kofi compared storable and nonstorable commodities.

He offered one judgment as to the reason why the funda

mental theory for price relationships for nonstorable

commodities may be quite difficult to grasp. He empiri

cally established the fact that continuous inventory

futures markets (corn and soybeans) are relatively more

reliable predictors of the cash price than are discontin

uous inventory markets (potatoes). He rationalized

the relatively superior performance of storable versus

nonstorable commodities in this way: For nonstorable

commodities, the futures market simply performs a forward

pricing role, therefore price levels and relationships

reflect a great deal of uncertainty regarding expectations

of future supply and demand. Alternatively, continuous

inventory markets contain a link between futures contracts

via the supply of storage. Here markets continually

adjust prices to reflect new market information.

Commodity futures markets are nearly an example of

what economists consider a perfectly competitive market,

according to Tomek and Robinson. Hieronymus agrees and

compares futures markets against requirements of pure

competition. Hieronymus concludes that the requirements
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come very close to being fulfilled. There are a large

number of participants in active futures markets. The

composition of markets includes people from all walks of

life and from allover the world. Traders are dealing in

a standardized product (the futures contract). In fact,

futures trading can only exist when the homogeneity

condition of pure competition is met. Free entry and

exit cannot be met, but it is closely approximated

through the system of the clearing house, which guarantees

the integrity of all contracts and makes it possible to

buy and sellon small margins. ·Traders do not have perfect

knowledge, but in principle, they have equal access to

available information. The final condition of independence

and impersonality of operations is forced on the partici

pants by the organization and regulation of the markets.

Prices have several functions to perform in a

competitive economic system. These functions include:

(1) the allocation of productive resources, (2) determin

ation of the amount and kind of product, (3) direction of

inventory accumulation and liquidation, (4) distribution

of products among people and places, and (5) distribution

of the rewards for production among productive resources.

Individual prices combine into a set of price relationships

that determine production and distribution. Futures price

theory considers both speculative and hedging prices.

The distinction between futures price theory for storable
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products and that for nonstorable commodities must also

be drawn.

Hieronymus states that prices of seasonally produced

(storable) commodities are speculative. The job of

rationing the supply between harvests is a function of

price. Speculators are owners of inventory who must

forecast the equilibrium price in the market for a storable

commodity. The current futures price then reflects the

composite jUdgment of all the traders in forecasting the

equilibrium price. Prices do change, however, due to

speculative error.

The job of speculators in nonstorable commodity

futures markets is to forecast the price that will just

clear the market at the end of the production period,

according to Hieronymus.

One of the earliest price theories relating futures

market activities of speculators and hedgers was developed

by J. H. Keynes. In his theory of "normal backwardation"

Keynes argued that hedgers are willing to pay a "risk

premium" to relieve themselves of price risk, while

speculators are willing to enter the futures market only

if they expect to receive a premium. Therefore, since

hedgers are most often short in futures and speculators

are predominately long, the current futures price must

fall below the futures price expected at any later time

by the amount of this risk premium. The existence of a

discount of a future below the current cash price by an
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amount equal to the premium is a condition of normal

backwardation, which indicates market inefficiency.

Working disagreed with Keynes' concept of a hedger.

Working (1953a, 1953b) considered a hedger as someone who

does not seek primarily to avoid risk but one who hedges

because of an expected return arising from favorable

relative price movements in the cash and futures markets.

In other words, a hedger takes positions in both markets

as a form of "arbitrage".l This argument was supported by

Johnson in a paper analyzing hedging and speculation.

Johnson concluded that there is no distinction between the

hedger and the ordinary speculator in that both are

motivated by a desire to obtain an optimum combination of

expected return and variance in return as determined by

their respective utility functions.

Hieronymus has said that the essence of hedging is

speculation in basis.2 There has been a body of knowledge

built up about basis in markets for storable commodities.

The major components of this price theory follow.

The principle of "one price within one market", in

which the market is considered to be the area of economic

111Arbitrage" is the process of trading in two markets for
the same commodity, markets separated by time or space,
so as to make a profit from the price relationship of
those markets.

2"Basis" is the difference between the local cash price of
a commodity and the price of its futures contract nearest
to maturity.
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activity, applies to storable commodities traded in futures

markets more than in any other area of the economy. It is

believed that there is one price, the cash price, and that

all futures prices for that commodity simply indicate the

cost of storage between the present and the maturity date

of the futures contract. The price of the cash commodity

and its futures price must be equal in the delivery month

due to arbitrage between the two markets. The relationship

of cash and futures prices is based on the theory of the

carrying charge. The futures price should not rise above

the 'cash price by more than the amount of the carrying

costs between the present and the delivery date for the

futures contract. A distant future could not rise above

a near future by more than the carrying charges between

the two delivery periods.3 There is no similar limitation

on the a~ount to which a futures contract price may fall

below the cash price for that commodity. Also, there is

no limitation on the amount to which a distant futures

contract f:ice may fall relative to a near futures contract

price. The cash-futures differential (price of storage)

3r f it did, traders would immediately force the prices
back into a carrying charge relationship with arbitrage
activities. In this case arbitrage actions would be
to simultaneuously buy the near contract and sell the
distant contract, take delivery of the near contract,
stor.e the commodity and use it to make delivery on the
distant contract. The result would be a guaranteed
profit equal to the amount that the futures price spread
exceeded the carrying charge.
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is not constant because it is also a price determined by

supply and demand, the supply and demand for storage.

Prices of a commodity at its many locations are

functionally related by transportation costs. There is a

single set of price relationships that will cause the

commodity to flow in a pattern that will just equalize

supplies and requirements at all locations. The delivery

point of a futures contract is just one place in the

spatial price pattern.

Nonstorable Commodity Price T~eorY

Accepted as the essential characteristic of price

relationships in futures markets for nonstorable commodi

ties, according to Hieronymus, is that there is no

functional relationship. He joins a large group of futures

market analysts in saying that the price of each futures

contract is a forecast of the equilibrium price that will

prevail at its maturity date.

Leuthold (1977) states that, "nonstorable commodities

are changing form over time, supplies cannot be held, so

there is no necessary tie between today's cash price and

the price for deferred delivery.,,4 He adds that, "cash and

futures prices for nonstorable commodities are independent

jUdgments about demand and supply conditions for different

4Leuthold, R.H., "An Analysis of the Basis for Live Beef
Cattle," Illinois Agric. Staff Paper, University of
Illinois at Urbana-Champaign, October 1977, p. 15-16.
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time periods." Skadberg and Futrell report that, "market

influences that are relevant to the current cash market

may be completely irrelevant to probable price levels two,

four, or ten months hence. Thus, each contract should

logically respond to factors affecting it individually,

with a low degree of interdependency between contracts a

reasonable expectation.,,5 Tomek and Robinson state, "as

the inventory-carrying role becomes less important, the

close relation among the prices for various delivery

months tend to decline.,,6 Tomek and Gray summarize the

situation for nonstorable commodities by saying, "when

no inventories are carried, the function of a futures

market is to provide a price for a forthcoming delivery

month--a function that is performed without any reference

to inventories."?

Since futures trading in live cattle began in late

1964, researchers have been debating various aspects of

5Skadberg, J.l1. and G.A. Futrell, "An Economic Appraisal of
Futures Trading in Livestock," Journal .Q1 mm Economics
48:1485-89, December 1966, p. 1488.

6Tomek, W.G. and K.L. Robinson, Agricultural Product
Prices, Ithaca, New York: Cornell University Press,
1972, p. 252.

7Tomek, W.G. and R.G. Gray, "Temporal Relationships Among
Prices on Commodity Futures Markets: Their Allocative
and Stabilizing Roles," American Journal .Q1 Agricultural
Economics, August 1970, p. 451.
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the market's expected performance. Empirical research has

been limited by available data. Some researchers, however,

have attempted to explain the behavior of this new type of

futures market' with the data available to them at the time.

In 1966 Skadberg and Futrell said that, "futures

markets per se are of no economic vaue to an industry. "

They added that, "to have economic merit (futures markets)

must offer hedging potential or perform a valid pricing

function." They concluded that live cattle and the cattle

market had several characteristics that appeared limiting

with respect to the economic potential of futures markets

in livestock for hedging purposes at that time. The most

important of those characteristics was basis. They stated,

"basis and basis change with respect to time periods, of

key importance in most futures markets, do not appear to

be relevant in the live cattle market," because, "there is

no reason to expect consistent basis patterns, related to

time periods, between the cash and futures markets.,,8

In 1967 Paul and Wesson published a study in which

they deal with the pricing of feedlot services through

the use of the futures market for live cattle. The major

premise of their study is that while on feedlots feeder

cattle are being processed into another product--live

cattle ready for market, and futures prices indicate the

market price for that service much in the same way that

8Skadberg and Futrell, Ope cit., p. 1487.
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the price of storage is determined by the futures prices

of a storable co~~odity~ They conclude that the value of

finished cattle, as determined by the price of a relevant

futures contract, less the value of the feeder cattle and

feed required to produce a finished animal on the delivery

date, is the market value of feedlot service.

An article appearing in 1969 by Ehrich dealt with

price relationships for live cattle. He found that, "cash

futures price spreads tend to vary around equilibrium in a

manner consistent with the purely competitive model. That

is, the average spread between cash and futures prices

over longer periods tends to equal total costs of feeding

including a normal competitive profit." He also stated

that, "unlike the case of storable commodities ••• it is not

expected that quantities placed on feed will adjust to

cash-futures price spreads for beef cattle. Rather, the

price of feeder cattle will adjust to expected fed-cattle

prices, the latter being determined by inventories of

available feeder cattle and expected demand.,,9

Taylor and Leuthold found in 1974 that variability

in cash cattle prices fell after the introduction of the

live beef cattle futures contract. They stated that,

"from the period of 1957 through 1964 to the period of

1965 through 1972, annual variability of cash cattle

prices fell, but not significantly, while monthly and

9Ehrich, Ope cit., p. 38.
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weekly variability were significantly reduced." They

added that, "the lack of a change in annual variability

may imply that the futures market has had little influence

on the behavior of livestock breeders or long-run decision

making."lO

In 1974 Leuthold analyzed the efficiency of futures

prices of live cattle in predicting later delivery prices.

He found that, "from about 15 to 36 weeks prior to

delivery, one can expect a better estimate of the future

cash price of cattle by looking at the present cash price

than by studying the futures price itself." He concludes

that, "the fact that the dividing point in the price

relationships observed occurs consistently about the 15th

week prior to delivery may be an indication of little or

no hedging longer than about four months duration, about

the length of time many stocks are in feedlots.,,11

Leuthold extended his earlier study of beef cattle

futures prices to discover in 1975 that futures prices of

cattle were biased, while corresponding cash prices were

not biased, meaning that futures prices chronically under

estimated future spot prices. A possible explanation for

the existence of bias in cattle futures prices was offered

by Leuthold: the imbalance in hedging in the cattle

10Taylor, G.S. and R.M. Leuthold, "The Influence of Futures
Trading on Cash Cattle Price Variations," Food Research
Institute Studies, Vol. XIII:29-35, 1974, p. 35.

l1Leuthold (1974), Ope cit., p. 278.
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contract-- there are too many short hedgers relative to

long hedgers. He concluded that, "such pressure on the

market would create downward biased price levels which

would then rise as delivery approaches and the short

hedgers liquidate their positions by buying back their

contracts.,,12 Another possible explanation is that normal

backwardation exists in the cattle markets.

Leuthold published a study in 1977 dealing with the

concept of basis in the cattle market. He found that,

"cash and futures prices are independently market

determined prices, and basis is the difference between

them." This means that basis in the beef cattle market

is not a market determined charge, as is the case for

feedgrains. He concluded that, "the variability of the

basis is considerably less than the variability of the

corresponding futures or cash prices," and t hat , "the

basis in fact does get smaller as the futures contract

approaches maturity." He also found that, "a fairly high

proportion of the variation of the (distant) basis ••• can

be explained by the factors which determine and shift

the supply curve.,,13 His hypothesized basis estimation

model was not successful in obtaining reasonable regression

12Leuthold, R.N., "Evaluating the Price Performance of
the Live Beef Cattle Futures Contract," Illinois
Agricultural Economics, 15:21-25, January 1975, p~ 24.

13Leuthold (1977), Ope cit., p. 10.



relationships for the nearby basis because that basis was

close to zero and the fluctuations appeared to be random.

In 1977 Erickson made a study of basis in the cattle

market. He found that variation in the basis seemed to

come from the futures side of the basis. He also found

26

that best predictions of future basis levels were related

to current basis levels, meaning that market expectations

appear to suggest an unchanging basis over time. He came

to two conclusions concerning basis movements. First, the

deferred bases tend to be much more variable than the

nearby due to the threat of delivery for nearby futures

contracts. Second, all deferred bases tend to mOVA

together over time reaching peaks, although in different

contract months, during the same period of the year.

Bl~{ely developed a model in 1976 to estimate feeder

cattle prices so that a futures market hedging program

could be developed for cattle feeders. He found that

feeder cattle prices responded positively to live (fed)

cattle prices and negatively to feed prices.

Miller and Kenyon found evidence in 1977 which,

"indicates that fed cattle futures prices have been used

as expected output prices by fed cattle producers in

substantial numberso As a consequence of such use,

feeder cattle prices have been affected by fed cattle

futures prices.,,1 4

14Miller and Kenyon, Ope cit., p. 2.
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As illustrated by the brief discussion in this chapter,

several price relationships have been hypothesized for

futures and cash prices of both storable and nonstorable

commodities traded on futures markets. Although a con

siderable amount of testing has been done on hypotheses

related to storable commodities, relatively little analysis

has been done related to nonstorable commodities due to

their more recent introduction into futures markets.



CHAPTER III

PRICING FUNCTION PERFORMANCE

In this chapter the accuracy of the pricing function

performed by beef cattle futures markets is the primary

object of attention. The general hypothesis to be con

sidered states that futures prices are accurate predictors

of the cash prices which will prevail at the time each

futures contract matures. To date, commonly accepted

nonstorable futures price theory states that the price

quotes generated each trading day by futures traders

represent the collective opinion of market participants

as to what cash prices are expected to be at the time

each futures contract matures.

Futures prices for both live and feeder cattle will

be compared with cash prices from their respective markets

in this analysis of pricing accuracy. The ability of

futures markets to accurately estimate distant cash prices

will be tested by using least-squares analysis with the

simple model:

CPt = a + bFP t _i
where CPt is the cash price at delivery and FPt_i reflects

the futures price for the i-th month before maturity.

Actual prices will be used with this model, rather than
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deflated prices, because an accurate predictor must include

the affects of inflation on prices over time. In this

model if FPt_i is an accurate forecast of CPt' there will

be a significant level of correlation between the two

price series, as indicated by the R2 score. Current price

theory of nonstorable commodities states that a strong

relationship between current futures and distant cash

prices should be found.

Live Cattle

The results presented in Table 3-1 were generated by

applying regression analysis to all twenty-three of the

live cattle futures contracts which matured from April 1968

to December 1971. Table 3-2 presents results from similar

analysis of the eighteen contracts which matured from

February 1972 through December 1974. And finally, Table

3-3 presents the results from analysis of the nineteen

contracts which matured from February 1975 through

February 1978. In each 07 the tables eight sets of

results are presented, one set for each lag considered.

The time lags between the date of the relevant futures

price quote and the cash price which was realized at the

time of the contract's expiration was varied from one

month to eight months.

The divisions between the three time spans were based

on the behavior of the cattle cycle to gain insight into
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the accuracy of the pricing function performed during

periods of trending prices. The first time period was

one of an upward trend in cash prices of beef cattle.

The second time period was one during which cash prices

peaked. The third time period was one characterized by a

downward trend in cash prices of cattle.

The results presented in Table 3-1 are mixed. The

correlation coefficients for time lags of one, two and

three months are not significant at the 95 percent con

fidence level, invalidating any tests which might be made.

The correlation coefficients for time lags of four through

eight months are significant.

The general observation which can be made about the

results presented in Table 3-1 is that the live cattle

futures market appears to do a more accurate job of

pricing for longer time-lag periods during a general

uptrend. This is a logical conclusion when considering

the flow of information into a futures market, although

it is contrary to normal expectations. When a trader is

analyzing a contract due for delivery in eight months,

there is little information available specifically dealing

with the actual supply and demand situation which will

exist in that distant cash market. But if a recognized

uptrend exists in all cattle prices and the trader

expects it to continue through the next eight months, he

might logically be expected to trade accordingly. The
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Table 3-1. Live Cattlea--Pricing Accuracy of the
Futures Market, 1968-71

Months Prior
R2to Delivery Intercept Slone

1 18.14 .415 .08*

2 17.94 .420 .10*

3 17.99 .418 .10*

4 12.82 .598 .24

5 13.45 .575 .20

6 11.02 .652 .33

7 7.21 .782 .40

8 7.68 .751 .48

aTwenty-three contracts maturing from April 1968 to
December 1971.

*95% level F-test is not statistically significant.



Table 3-2. Live Cattlea--Pricing Accuracy of the
Futures Market, 1972-74

Honths Prior
R2to Delivery Intercent Slope

35.63 .132 .03*

2 34.91 .146 .05*

3 28.74 .301 .17*

4 28.38 .304 .22

5 25.82 .366 .21

6 31.13 .232 .11 *

7 22.45 .445 .25

8 29.54 .267 .12*

aEighteen contracts maturing from February 1972 to
December 1974.

*95% level F-test is not statistically significant.
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Table 3-3. Live Cattlea--Pricing Accuracy of the
Futures Market, 1975-78

.Honths Prior
R2to Delivery Intercept Slope

55.61 -.322 .04*

2 35.48 .153 .01*

3 67.99 -.616 .10*

4 82.05 -.945 .28

5 70.83 -.696 .16*

6 87.21 -1 .084 .36

7 71.77 -.721 .16*

8 40.28 .042 .001*

aNineteen contracts maturing from February 1975 to
February 1978.

*95% level F-test is not statistically significant.
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futures price quote generated would appear as a relatively

accurate price if the general uptrend did, in fact, push

cash prices up over the eight-month time period. When a

trader is analyzing a futures contract closer to its

maturity date there is more information available to

consider~ Within one, two, or three months of maturity

there is more hedger participation in a live cattle futures

market because of the production process. Cattle go on

feed approximately 120 days before they are to be delivered

to a cash market. Therefore, it is only in those last few

months before contract maturity that many hedgers are

active futures market participants. Also, it is not until

cattle go on feed that actual measurements of expected

supply can be made for the marketing period represented

by each futures contract. As the amount of information

available grows with each new factor to be analyzed, the

likelihood of short-term changes in interpretation among

traders increases. These opinion changes on the part of

market participants can cause cash and futures prices to

change directions repeatedly in the short-run. To perform

a valid pricing role futures prices must logically move

above current cash prices during an uptrend and below

cash prices during a downtrend before being drawn together

by arbitr~ge at the time of contract maturity. Therefore,

if new information causes cattle market participants to

change their opinions on the direction of expected price

movements, it follows that there will be more variance
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observed in futures prices of live cattle than observed

in cash prices due to this "whip-sawing" effect. Leuthold

(1974) found this to be true and concluded that the greater

variance in futures prices made them a less accurate pre

dictor of distant cash prices than current cash prices

would be. The information in Table 3-1 supports Leuthold's

conclusion for time lags of one, two and three months only.

Logic indicates that Leuthold's conclusion will hold when

the trend of cattle prices is relatively flat; on the

other hand, whenever there is a stable downtrend or up

trend, futures prices will be the more accurate predictor

of distant cash prices. This logical conclusion, as it

relates to an uptrend, is supported by the evidence pre

sented in Table 3-1.

Evidence concerning the pricing accuracy of live

cattle futures during a period with no stable trend is

presented in Table 3-2. In this case the correlation

coefficient is never highly significant for any of the

eight time lags. The general hypothesis of accuracy in

the pricing function of the live cattle futures market is

clearly rejected here. These results are in complete

agreement with those of Leuthold just discussed. During

this period, February 1972 through December 1974, there

was much more uncertainty in the long-term direction in

which cattle prices were expected to move. The period's

price trends generated futures market quotes that were

caused to be innaccurate by subsequent trend changes.
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In Table 3-3 is presented evidence that the live

cattle futures market performed its pricing function with

little accuracy in a period of decreasing prices. Six of

the eight correlation coefficients are not significant.

There~~:e, the general hypothesis of pricing accuracy can

be rejected in this case. The situation during this

period, February 1975 through February 1978, was somewhat

similar to that which existed during the first time period:

there was a price trend on which futures traders could

base their expectations of distant cash prices. It was

not as stable as the uptrend that had eXisted, however,

and proved to be of little assistance to traders in forming

accurate cash price estimates.

Based on the brief analysis of Tables 3-1 through 3-3

above, some general conclusions can be reached. It is

clear that live cattle futures can accurately perform a

pricing function only when a stable price trend exists

throughout the given time period. It is also noted that

the trend must be one of increasing or decreasing prices,

a flat or "sideways ll trend is less accurate due to the

greater variance in futures prices compar~d to cash prices.

Stable long-term price increases or decreases occur when

some fundamental change takes place affecting either a

product's production, consumption, or both. The beef

cattle production cycle was the source of the uptrend and

subsequent downtrend in prices discussed earlier. In the

short-run many factors can disrupt a price trend. The
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occurance of events which can influence the live cattle

market cannot be predicted by futures traders. Therefore,

although trends based on product cycle changes may be

somewhat predictable in the long-run, it is concluded that

their use in the pricing function performed by futures

markets is limited by the short-run factors which disrupt

these trends. This indicates that the pricing accuracy

of a nonstorable futures market will be limited by the

unpredictable short-run disruptions of existing price

trends. This is clearly illustrated by the results pre

sented in Tables 3-1 through 3-3. During the period

covered in Table 3-1 live cattle futures prices displayed

some degree of accuracy, but during the periods covered

in Tables 3-2 and 3-3 the existing trends were disrupted

(and reversed) and the market's predictions were inaccurate.

Summing the conclusions above leads to the following

position: There is evidence (Table 3-1) that live cattle

futures prices are fairly accurate predictors of the cash

prices which will prevail at the time of contract maturity.

This was found to be true, however, only during periods in

which nothing occured that had not been accounted for at

the time the futures price was quoted. In other words,

futures prices were good predictors of later cash prices

only when no new information disrupted the market. When

ever significant events occured between the date of the

relevant futures price quote and the date of the cash

price quote the accuracy of the pricing function decreased
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(as was the case in Tables 3-2 and 3-3). It appears that

futures traders in the live cattle market attempt to per

form an accurate pricing function, but their efforts have

not been accurate on average.

Feeder Cattle

The results presented in Tables 3-4, 3-5 and 3-6 are

those for feeder cattle describing the pricing accuracy

of that futures market. The information in Table 3-4 was

generated by applying regression analysis to all forty-one

contracts maturing from May 1972 through March 1978.

Table 3-5 presents results from similar analysis of the

nineteen contracts which matured from May 1972 through

November 1974. Also, Table 3-6 presents the results from

analysis of the twenty-one contracts which matured from

February 1975 through February 1978. In each of the

tables five sets of results are presented, one set for

each lag considered. The lag times varied from one to

five months.

Interpreting the results presented in Table 3-4 is

relatively easy, the general hypothesis of pricing

accuracy cannot be rejected·for feeder cattle futures.

The correlation coefficients are all significant. It is

interesting to note that the R2 scores are steadily higher

for longer time lags, as was the case in Table 3-1. These

results indicate some accuracy in the pricing efforts of

the market. To gain more insight into the accuracy of



Table 3-4. Feeder Cattlea--Pricing Accuracy of the
Futures Market, 1972-78

Months Prior
R2to Delivery Intercept Slope

11 =41 .749 .45

2 13.57 .691 .55

3 9.97 .781 .73

4 9.48 .793 .83

5 8.10 .818 .89

aForty-one contracts maturing from May 1972 to March
1978.
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Table 3-5. Feeder Cattlea--Pricing Accuracy of the
Futures Market, 1972-72

Months Prior 210 Delivery Intercept Slope R

1 10.50 .787 .40

2 12.83 .716 .51

3 8.68 .809 .71

4 7.66 .828 .82

5 5.90 .868 .92

aNineteen contracts maturing from May 1972 to
November 1974.
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Table 3-6. Feeder Cattlea--Pricing Accuracy of the
Futures t1arket, 1975-78

Months Pr~or
R2to Delivery Intercent Slope .

1 21.12 .481 ~n..;;.,""

2 19.98 .515 .39

3 13.59 .687 .58

4 11 .93 .733 .. 71

5 14.52 .650 .70

aTwenty-two contracts maturing from March 1975 to
March 1978.
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the pricing function performed during periods of trending

prices the feeder cattle contracts were divided into two

groups. Tables 3-5 and 3-6 present the findings of that

additional analysis.

The feeder cattle contracts considered in Table 3-5

cover approximately the same time period as that covered

in Table 3-2. It was a period characterized by price

peaks being reached in beef cattle markets. In feeder

cattle cash markets prices rose continuously from the

beginning of the period until late su~~er 1973. At that

time the trend reversed direction and feeder cattle prices

fell continuously until early 1975. Therefore, two

relatively stable price trends existed during the period,

the first a rapid price climb, the second an even more

dramatic price decline.

Inspecting Table 3~5 it is found that the feeder

cattle futures market performed its pricing function with

some accuracy during the short time period considered.

All five correlation coefficients are significant. This

is interpreted as support for not rejecting the hypothesis

of pricing accuracy. Therefore, one general conclusion

can be reached: as waS the case with live cattle, feeder

cattle futures were somewhat accurate predictions of

distant cash prices during a period in which a relatively

stable price trend existed.

The futures contracts considered in Table 3-6 cover

the same period of time as that covered in Table 3-3. It
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was a period of readjustment for feeder cattle markets.

From the price lows of early 1975, the price trend reversed

again to climb continuously until the summer of 1976. But

during the marketing years of 1976 and 1977 feeder cattle

prices appeared to return to the seasonal pattern which

had existed before the unusual events of the 1972-74

period. During 1976 and 1977 prices fell from summer highs

until the end of each year. They began climbing toward

summer highs again at the beginning of each new year.

This price pattern strongly reflects the seasonality of

production in feeder cattle.

In Table 3-6 are found results quite similar to those

presented in Table 3-5. In Table 3-6 all five correlation

coefficients are significant even though the R2 scores are

slightly lower for each time lag. Clearly, for the period

covered by the contracts analyzed in Table 3-6, the hypo-

thesis that the feeder cattle futures market performed

the pricing function accurately is not rejected. As noted

earlier, this period of time was one during which a less

stable price trend existed. Once again, empirical evi

dence is found to support the general conclusion that

futures traders in a nonstorable commodity market can

perform the pricing function accurately only when a stable

cash price trend exists.

Summing the results and general conclusions for feeder

cattle it is found that they are very similar to those for

live cattle. In its performance of the pricing function,
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the feeder cattle futures market was found to be accurate

overall, as indicated by Table 3-4. It was found that

during short periods of time the market could accurately

predict distant cash price levels. Accurate prices were

generated, however, only when an existing price trend

remained in effect between the time of the futures price

quote and the date of contract maturity. In other words,

futures traders were able to make accurate predictions as

long as they had to predict only that the existing trend

would continue; as soon as other factors had to be con

sidered, differences in interpretation between traders

increased and the resulting futures price quotes became

less accurate. Since the occurrence of events which

disrupt price trends is random, the existence of stable

trends is random (if the seasonality of production is

removed). However, the strong seasonality of production

of feeder cattle provides a relatively stable seasonal

trend in prices, giving futures traders more assistance

in their pricing performance. This implies that over

time the feeder cattle futures market will perform the

pricing function more accurately than will the live cattle

futures market, due solely to traders' knowledge of trends

existing at the time futures prices. are generated.

Summary Analysis and Conclusions

In this chapter the major question considered was:

are beef cattle futures markets performing a valid pricing
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function? For both live and feeder cattle the accuracy

of current futures prices in predicting distant cash prices

was analyzed and the hypothesis of overall forecasting

accuracy could not be rejected.

During periods of uptrending live cattle prices the

results were mixed. For time lags of one through three

months the hypothesis could be rejected. For time lags

of four through eight months the hypothesis could not be

rejected, there was evidence of accuracy in the market's

pricing performance. It appeared that futures traders

relied on existing price trends when forming their

expectations of prices for deferred delivery futures

contracts. When considering nearby contracts traders had

to evaluate a greater amount of information, resulting in

more short-term opinion changes concerning the expected

price levels, so the futures quotes generated were more

variable.

The hypothesis of accuracy in the pricing performance

of the live cattle futures market was rejected for the

period characterized by peaking prices. Furthermore, the

hypothesis was rejected for the period of downtrending

prices which followed the peaks. Both of these results

were related to the level of stability in prices. In both

periods prices changed directions often, so even if traders

used existing price trends, subsequent changes in those

trends will have caused earlier price quotes to become

inaccurate price estimates.
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The accuracy of the pricing performance of feeder

cattle futures was analyzed also. During the first time

period, one of peaking prices, there was some stability

in futures prices and the hypothesis was not rejected.

There was less stability in feeder cattle price trends

during the second time period, a downtrend, but the hypo

thesis still could not be rejected.

The results of the analysis is this chapter indicated

that the futures markets for both live and feeder cattle

perform a valid pricing function only when stable trends

allow them to do so. But these results do not completely

destroy the usefulness of the pricing function of the

cattle futures markets. Clearly, producers should not

interpret futures price quotes as exact predictions of

expected cash prices at the time of delivery (even though

futures traders are attempting to forecast those exact

price levels). Instead, cattle futures prices can be used

as a source of information concerning the expected

direction of price movements in the markets. The prices

generated by traders in this nonstorable commodity market

represent the concensus of opinion based on current

conditions and past price b~havior. On any particular

day, the array of prices for all available futures con

tracts will indicate the expected direction of price

movements. If, on a day in February for example, traders

expect prices to trend upward through the summer, the
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price of the April live cattle contract will be higher

than the current cash price, the June contract will be

higher still, and the August contract price will be highest

of all. It was found that cattle futures price trends for

contracts four and eight months from maturity closely

followed the directional lead of the eXisting cash price

trend, as evidenced by the scores of .47 and .67,

respectively, for Kendall's Tau. 1 The direction of price

trends will change more slowly than the absolute price

levels, therefore directional forecast information pro

vided by futures markets can be of use to anyone associated

with cattle production and/or marketing. So, cattle

futures do perform a useful pricing function, even though

that use is limited.

The greatest difficulty that cattle traders will have

in using the pricing information provided by the futures

markets is that the accuracy of the pricing function

appears to decrease as the contract maturity date

approaches. The R2 scores in Tables 3-1,3-4,3-5 and 3-6

become smaller for shorter time lags. This is contrary

to normal expectations. Possible explanations center

around the changing composition of cattle futures markets.

As discussed earlier, hedgers tend to trade during the

period from six through one month(s) prior to contract

maturity, with most of their market activity concentrated

lKendall's Tau is discussed by Gibbons, pp. 209-15.
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in the one through four month time lags. This is due to

the pecularities of cattle production and the hedging

process. For time lags longer than four months or shorter

than one month before contract maturity, the percentage

of trading volume being generated by speculators is higher

than that during the active hedging time lags. The differ

ences in trading strategies and forms of analysi~ used by

hedgers and speculators cause differences in the prices

generated by the two groups of traders. Therefore, as the

cattle market composition changes from high to low to high

levels of speculative participation for the various time

lags, the relative pricing impacts of the two groups of

traders will alter the nature of the resulting futures

prices, apparently making them less accurate as the

speculative influence grows.



CHAPTER IV

'HEDGING FUNCTION PERFOR~ANCE

In this chapter the effectiveness of the hedging

function performed by beef cattle futures markets is the

central issue to be analyzed. For a futures market to

provide hedging potential, predictable price movements

must be easily identified by market participants who wish

to hedge their cash market positions. To identify profit

able hedging opportunities traders must understand the

structure of any futures market. In other words, a

potential hedger must understand ~ that futures market

determines the prices it generates. To provide a de

scription of the structure of the beef cattle futures

markets two general hypotheses will be considered here.

The first will involve relationships of prices within

both the live cattle and feeder cattle futures markets.

The second will involve the theory that beef cattle and

feedgrain prices are part of a single price complex.

Liye Cattle Price Correlations

The results and conclusions regarding the accuracy

of the pricing function performed by beef cattle futures

markets indicate the possible reliance of traders on
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current cash price trends when generating price expectations

in the form of futures prices. Such a reliance would

create a relationship between current cash and current

futures prices of beef cattle. Current price theory

expects no such relationship to exist between current cash

prices and current futures quotes for deferred delivery

contracts of a nonstorable commodity because the prices

are for two independent production and marketing periods.

In markets for storable commodities current cash and

distant futures prices are expected to be strongly re

lated. It is believed that there is one price within each

market area, the cash price, and that all other prices are

related to that one price by the cost of storage over

time. To test whether, in fact, there is a significant

relationship between current cash and futures prices of

live cattle, Pearsonian correlation coefficients were

computed. The results of these calculations are presented

in Table 4-1. The general hypothesis of independence

between the two price series is analyzed considering time

lags from one to eight months.

With inspection of Table 4-1 it is clear that the

general hypothesis of independence between current cash

and current futures prices of live cattle is rejected for

all time lags considered. All eight of the correlation

scores, R, are high and all the associated F-test scores
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Table 4-1. Live Cattle--Relationships Between
Current Cash and Current Futures Prices

Futures Contracts
to Mature in

1 month
2

3
4
5
6
7
8

Correlation
(R)

.9582

.9215

.8676

.8596

.8319

.8526

.8311

.8659

are statistically significant at the 95 percent confidence

level.

The results presented in Table 4-1 add support to the

conclusion that traders in a nonstorable commodity futures

market base their expectations of later prices on current

price behavior. Using past and current price information

when forming forecasts of market prices appears to be a

logical approach to futures price analysis, but it con

tradicts accepted theory for nonstorable commodity markets.

The existence of correlation between cash and futures

prices of live cattle leads to the expectation that futures

prices of individual live cattle contracts may be correl

ated also. As discussed in Chapter II, it has long been

hypothesized that no such correlation should exist; it is

believed that prices of individual futures contracts
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for a nonstorable commodity should be independent of one

another.

To clarify this confusion over an important part of

the structure of the live cattle market the theory of

independence between prices of individual futures con

tracts will be tested for live cattle. For more detailed

analysis, the hypothesis will be divided into three

portions. The first section of this analysis considers

the possibility that, during any period of time, the

prices of all available cattle futures contracts will

move independently of one another, that is, contract

prices are not correlated. The second portion of this

analysis considers the idea that cattle futures contract

prices will move in irregular patterns (amounts), as

indicated by average price differences between contracts.

The third section of this analysis considers the proposition

that cattle futures contract prices have no regular move

ments (shape) during similar seasonal periods from year

to year.

The first proposition states that during any period

of time, the prices of all available cattle futures con

tracts will be independent of one anothere Tables 4-2

through 4-5 provide the resulting R2,s when live cattle

contracts with delivery dates two, four, six and eight

months apart, respectively, are compared to find their

degree of linear association. The most obvious point

which can be made about the results presented in Tables



Table 4-2. Live Cattle--Relationshipsl of Futures Contracts
with Delivery Dates Two Months Arart

Previous - Dec Feo~ ·-~.A:pr Jun Aug Oct
With - Feb Apr Jun Aug Oct Dec

of Year

1968 .9467 .8945 .8168 .3302
1969 .8616 .9757 .9598 .9439 .8800 .7426
1970 .5429 .9115 .8986 .7317 .2734 .3424
1971 .6484 .8050 .9510 .8045 .9147 .9267
1972 .9757 .9551 .9468 .9950 .8572 .8094
1973 .7359 .9898 .9496 .9578 .9923 .8555
1974 .7576 .8184 .7742 .8781 ~9608 .7946
1975 .6806 .9781 .8199 .8923 .7887 .9481
1976 .662lf .6382 .4938 .3602 .6816 .5413
1977 .8336 .8588 .6394 .8716 .6203 .8515
1978 .7950

lAs measured by the coefficient of determination, R2•

Number of observations--37

\Jl
VJ



Table 4-3. Live Cattle--Relationships1of Futures Contracts
with Delivery Dates Four Months Arart

Previous - Oct Dec --~--Feb Apr ~-~Jun Aug
With - Feb Apr Jun Aug Oct Dec

of Year

1968 .8706 .8321 .0825*
1969 .0446* .7241 .9091 .9273 .9188 .5920
1970 .4613 .5074 .8734 .5958 .2790 .4130
1971 .4787 .3293 .8270 .9171 .6442 .8965
1972 .8156 .8571 .9505 .9914 .9899 .8434
1973 .4831 .6538 .9863 .9360 .9325 .9859
1974 .7414 .7045 .7241 .4516 .8952 .9266
1975 .5618 .8005 .9822 .8285 .7633 .8977
1976 .6306 .1898 .2522 .2857 .296L~ .4825
1977 .7800 .5833 .6988 .7320 .3973 .6303
1978 .5616

lAS measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--28

'V1
.p-



Table 4-4. Live Cattle--Relationships1 of Futures Contracts
with Delivery Dates Six Months Apart

Previous - Aug ~~~ Oc:r--- - 1Je---C- - --Fe1> - -Apr - ~- - ~un
With - Feb Apr Jun Aug Oct Dec

of Year

1968 .7792 .2979
1969 .0875* .0867* .8411 .8983 .9498 .8330
1970 .5584 .3026 .8197 .6544 .2568 .4894
1971 .0694* .0220* .8075 .8631 .8015 .5301
1972 .6700 .4503 .9385 .9782 .9685 .9855
1973 .9201 .4165 .6649 .9825 .9048 .7638
1974 .9920 .5719 .8436 .3838 .4546 .9338
1975 .9029 .7274 .8533 .9804 .6041 .8336
1976 .4366 .2650 .0091* .0286* .2321 .0510*
1977 .5987 .9438 .4720 .4230 .8371 .4886
1978 .7988

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--19

'01
'01



Table 4-5. Live Cattle--Relationships1 of Futures Contracts
with Delivery Dates Eight Months Apart

Previous - Jun Aug Oct Dec Feb Apr
With - Feb Apr Jun A.ug Oct Dec

of Year

1968 .2508*
1969 .3253* .1261* .2326* .8337 .6205 .7619
1970 .6735 .8457 .3359* .5746 .1736* .0575*
1971 .0183* .2455* .3583* .9683 .8234 .8046
1972 .0772* .5227 .4422 .9133 .9638 .8968
1973 .9645 .8457 .8489 .8470 .9054· .8254
1974 .9764 .9896 .9332 .3834* .1869* .8388
1975 .8994 .9244 .2981* .7707 .9700 .8070
1976 .7159 .0091* .0047* .6722 .1983* .6461
1977 .1074* .6815 .5282 .0711* .6352 .8379
1978 .8529

lAS measured by the coefficient of determination, R2•

*95% l~vel F-test is not statistically significant.

Number of observations--10

\.J1
~
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4-2 through 4-5 is that the R2 values are high in a

majority of the cases.

Looking at the results in Tables 4-2 through 4-4 for

particular contract combinations, slight variations are

found, but none that affects the overall conclusion. The

F-test for most regressions between contracts with maturity

dates two, four and six months apart is statistically

significant. It is clear that the proposition of inde

pendent movement of prices of all available futures

contracts over time is rejected in these cases.

The results presented in Table 4-5 are more difficult

to interpret. The individual R2 scores are generally

lower than those of Table 4-4, with nineteen of the

fifty-six scores being not statistically significant at

the 95 percent confidence level. Therefore, on the whole,

the proposition of contract price independence cannot be

rejected for contracts maturing eight months apart.

The major conclusion drawn from these results is that

the proposition of independence between prices of indi

vidual live cattle futures contracts is rejected overall.

The explanation for the observed behavior of beef cattle

futures prices must lie with the market participants

because it is their actions which generate those prices.

It appears that futures traders involved in the live

cattle market use methods similar to those used by traders

in storable commodities when estimating the level of prices
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expected at a later delivery date. Using similar methods

would, obviously, give similar results. For example,

grain traders usually generate an array of futures prices

for the available contracts that tends to separate each

contract price by only a storage cost between delivery

dates in a given crop year. This indicates that within

that crop year, those traders do not anticipate any changes

in the relevant supply and demand factors over time; they

apparently expect the supply and usage rate to remain

constant. Beef cattle traders appear to assume that the

same situation will be true in their market: the volume

of production and consumers' demand for beef will remain

relatively unchanged during the upcoming year (the period

of time covered by available futures contracts). This

appears to be a logical assumption on their part. Unusual

events cannot be predicted, so the array of futures

contract prices represents the continuation of the

eXisting trend. When some significant change in the

supply or demand factors of beef cattle does occur its

effects are incorporated into all available contract

prices during the same trading day. It is this char

acteristic of futures traders' behavior that provides a

possible explanation of the lack of independence of

movement between prices of individual futures contracts.

It appears that cattle feeders, as hedgers in the

live cattle futures market, playa major role in creating

price dependence between contracts. The proposition of
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price independence between individual live cattle futures

contracts was rejected for contract combinations with

delivery dates two, four and six months apart, but was

not rejected for contracts maturing eight months apart.

It is noted that most cattle on feed are in the feedlot

six months or less. Therefore, the longest period of

time that a cattle feeder might hold a hedge in the

futures market would be about six months.' It is this

factor which ties together contracts with delivery dates

six months apart or less. A cattle feeder considering the

purchase of some number of feeder cattle to place on feed

during a particular month in the near future uses the

futures price for a live cattle contract maturing in or

near the month during which the feeding process will begin

as a guide or estimate of the price he will get for his

fattened cattle. If the price is high en.ough to encourage

the cattle feeder to place the hedge, his futures market

activity in the distant delivery-month contract will be

related to the price of the earlier contract. Also, his

'A "true" hedge is one that is placed at the same time as
a position is taken in the cash market and held until the
cash position is liquidated. In the case of cattle
feeders, a hedge would be placed at the time that cash
feeder cattle are bought and held until the fattened
cattle are delivered to a buyer. This time period would
range from three to six months in length. Hedgers,
however, often "lift" hedges early or place several hedges
during the feeding period, holding each hedge a short
time only. Technically, this is speculating even though
it is done to offset cash-market positions.
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trading activity, combined with that of all other cattle

hedgers planning to deliver their cattle during the same

period, will cause the futures price of the distant

delivery-month contract· to move in the same direction as

the price movements of the nearby futures contract which

they used as their guide. This conclusion supports the

theory presented in a paper by Feder, Just and Schmitz

concerning futures markets and their influence on a firm's

production decisions.

The futures market strength of cattle feeders is

great enough that they can indeed influence price relation

ships. It was stated in Chapter I that as of December 31 ,

1978, traders holding large hedging positions accounted

for 40 percent of total open interest in the live cattle

market of the Chicago Mercantile Exchange. Hedgers with

short positions (cattle feeders) made up 81.5 percent of

the total hedging position in live cattle. This indicates

that speculators in the market tend to be on the long side.

Therefore, when cattle feeders enter and exit the futures

market their trading weight falls on one side or the other

giving impetus to price movements.

It is also observed that the degree of price depen

dence between individual live cattle futures contracts

decreases as the amount of time between contract maturity

dates increases. This is illustrated by the gradually

decreasing scores for contract combinations in Tables 4-2
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through 4-5~ The explanation for this phenomena, like the

other just discussed, is based in the behavior of hedgers

in the market. It appears that the level of price depen

dence is inversely related to the opportunity for change

in the number of cattle marketed during a period of time.

For contracts maturing two and four months apart the

statistical significance of the individual scores is very

high as there is little opportunity for cattle feeders to

change their production process enough to alter market

supplies greatly during the time between delivery dates.

In Table 4-4, however, the level of statistical signifi

cance decreases and there are many more insignificant

scores than found in Tables 4-2 or 4-3. This trend is

even more pronounced in Table 4-5. The number of in

significant scores is 0, 2, 7, and 19, respectively, for

Tables 4-2 through 4-5. The rapid deterioration in the

level of price dependence between contracts maturing six

and eight months apart, compared to that for contracts

maturing two and four months apart, appears to be in

fluenced greatly by the increased opportunities for

cattle feeders to alter the supplies of beef cattle

marketed during a given period. The cattle feeding

process averages 100-120 days in length, approximately

3t to 4 months, but it ie much easier to lengthen that

process than it is to shorten it to any great extent.

Even so, 180 days (six months) is approximately the
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longest period of time that cattle can remain on feed

profitably.2 Therefore, when considering delivery dates

six or eight months apart (or longer) there are clearly

two feeding periods involved providing a wider range of

choices for cattle feeders.

The second proposition states that cattle futures

contract prices will move in irregular patterns (amounts),

as indicated by average price differences between contracts.

Table 4-6 presents the calculated average price differences

bet~een futures contracts for live cattle.

By observation of the data presented in Table -4-6,

the second proposition cannot be rejected for live cattle

overall. There are some cases, however, where the hypo

thesis might be rejected. The April/June and June/August

contract combinations both moved with stable spreads

before the unique year of 1973 and both have moved with

stable spreads since that year. Nevertheless, it is

noted that the nature of both spreads has changed in the

post-1973 period compared to the pre-1973 period; the

size of the April/June spread increased considerably after

1973 while the June/August spread remained of relatively

constant size after 1973, but changed its sign from

positive to negative. Another contract combination which

displays some consistency in its price spread is the

2Miller and Kenyon, Ope cit., p. 3.



Table 4-6. Live Cattle--Average Price Spreads
Between Futures Contracts (in $/cwt)

Previous - Dec Feb Apr Jun Aug Oct
with - Feb Apr Jun Aug Oct Dec

of Year

1968 -.02 .l~O .0+ - .02
1969 .03 .30 .83 .25 - .85 - .28
1970 • 12 .76 .26 .04 - 1• 11 - .89
1971 .60 .85 .34 -.40** - .32 .53
1972 .67 - .17 .35 .05 - .80 .58+
1973 2.51+ 1.12+ 1.20 1.57+ - .59 - .33
1971• 2.17 - .31 -1.25** -. Ol~ -1.55** -1.21**
1975 - .53 .08 2.22+ -.36 -1 • 12 .13
1976 -1 • 511 ** - .93 1.95 -.15 - .15 .46
1977 - .97 -1 .02** 1.13 -.17 - .68 - .07
1978 -1 • 12

Size
of

Range
l •• 05 2.1l. 3.47 1.97 1.55 1.79

A negative sign indicates that the later contract is lower.

**Widest negative spread in a column.

+Widest positive spread in a column.

(J',

\.N
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August/October pairing--the range of spreads for that

combination is the smallest of the six, but of greater

significance is the fact that in every case but one the

August contract average price is higher than that of the

October contract. The only exception is during 1968 when

the two average prices were the same. Therefore, the

second proposition is rejected for the April/June and

August/October contract combinations here. The hypothesis

can also be rejected for the June/August combination if

the pre-1973 and post-1973 periods are tested separately.

After analyzing the proposition of irregular price

movements in beef cattle futures a general conclusion

which can be reached is that the 1973-74 period was a

turning point that changed several futures contract price

relationships for live cattle. Taken on the whole, the

price data presented in Table 4-6 support accepting the

proposition (or at least not rejecting it), but when the

full effects of the 1973-74 period are considered there

appears to be grounds for rejecting the proposition in

the cases of some contract combinations.

The steep rise in the cash prices of beef cattle

which attracted so much attention during 1973-74, followed

by an equally steep decline, is also evident in the

futures prices of live cattle for the same period.

Beginning with the October 1972 contract an~ continuing

through the August 1973 contract the average price



increases for each successive contract. Four of those

five spreads are the widest of the positive spreads for

their respective columns in Table 4-6. It should also be

noted that most of the spreads were Positive3 before

October 1973 and negative after that date. This major

shift in the trend of prices has affected some of the

structural relationships which exist between prices of

live cattle futures contracts.

65

Three types of changes have occurred in the spreads

between some live cattle futures contracts. The changes

involve both the size of the spread and its sign (positive

or negat.Lve) ,

One change took place in the April/June contract

combination. As noted earlier, the size of the price

spread increased considerably after the 1973-74 period

although the spread remained positive. It was also noted

that the price spread was consistent in its behavior both

before and after the 1973-74 period, indicating that a

stable relationship existed before the price peak and that

another stable relationship has existed since that unique

period.

A second change occurred in the June/August contract

combination. The sign of the spread changed from positive

3A "positive" spread indicates that the average price of
the later of two futures contracts is higher than that
of the earlier contract. A "negative" spread indicates
the reverse.
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to negative after the unusual pricing activities of the

1973-74 peak. The size of the spread, however, remained

very consistent despite the reversal of its sign.

A third structural change in live cattle futures

prices is seen in the December/February contract spread.

Following the 1973-74 period the size and sign of the

spread changed; the spread became larger and the sign

changed from positive to negative. As in the case with

the April/June combination, the December/February price

spread was consistent in its behavior both before and

after the 1973-74 period. Once again it appears that a

stable price relationship was completely altered, but not

eliminated, by the unusual events in the beef market of

1973-74.

The ultimate conclusion which can be drawn from the

analysis of the second proposition, related to live cattle,

is that acceptance or rejection of the proposition depends

on whether analysis is applied to all contracts in general

or to particular contract combinations. In general, there

appears to be no regular price spread, as indicated by the

size of the spread ranges in Table 4-6. If individual

contract combinations are analyzed, however, four of the

six combinations show some degree of regularity. It is

also concluded that the effects of the period of unusual

economic activity during 1973-74 must be considered when

analyzing the live cattle market. If the price run-up
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and subsequent decline can be considered a turning point

between two distinct pricing periods, the second proposition

can be rejected for four of the six contract combinations

(December/February, April/June, June/August, and August/

October), otherwise only one combination can be considered

stable in its price spread (Aug11st/October). Therefore,

interpretation of the significance of the pricing activity

during the 1973-74 period will determine ~hether the

proposition of irregular price movements in live cattle

futures is accepted or rejected. The proposition is

accepted if the data are considered to be part of a single

pricing period, but rejected if it is determined that

there are two pricing periods separated by unusual economic

events.

Another observation which can be made about the

general price structure of live cattle futures is that

prices are highest for the summer month contracts of June

and August. During each year of the study period the

contract with the highest average price was either June

or August. It is interesting to note that once again the

1973-74 period is significant in that before that period

the August contracts were usually the highest priced, on

average, while the June contracts have been priced higher

each year since. This trend follows that of the cash

market for live cattle: prices being highest in the summer.

This observation appears to provide an explanation for the
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regularity found in futures prices. It appears that live

cattle futures traders make the loeical assumption that

historical price patterns in the cash market for beef will

repeat each year. Therefore, when making their estimates

of prices for future delivery dates, cattle futures traders

expect prices to be relatively higher during the summer and

early fall, and lower during winter and spring.

The third proposition states that cattle futurp,s

contract prices have no regular movements (shape) during

similar seasonal periods from year to year. To test the

proposition, all possible combinations of futures contracts

with maturity dates one year apart were analyzed. The

price pairings between contracts were analyzed such that

each represents a common week of a given year. (For

example, the price of the second week in June 1972 for the

August 1972 live cattle contract will be paired with the

price of the second week in June 1973 for the August 1973

live cattle contract, etc.) The results presented in

Table 4-7 indicate, in general, that there is little

regularity in live cattle futures price movements from

year to year. The obvious point which can be made con

cerning these results is that some contracts do tend to

have regular price movements during similar seasonal

periods from year to year, others do not. Therefore, the

third proposition cannot be rejected for the February,

December, and October contracts, but it can be rejected



Table 4-7. Live Cattle--Seasonal Relationships1 in Futures Contracts

Previous - Feb Apr-- Juh Aug OcY Dec
With - Feb Apr Jun Aug Oct Dec

of Year

1969 .0280* .2667 .5557 .1656 .0817*
1970 .5L~24 .7860 .2965 .1585 .0681* .0185*
1971 .0680* .4972 .2030 .0591* .3731 .1028
1972 .2743 .6180 .6226 .4551 .2578 .3761
1973 .9142 .8979 .8136 .7337 .1208 .0082*
1971~ .0115* .2849 .3669 .0600* .0074* .0251*
1975 .1303 .1586 .4122 .4733 .5632 .4145
1976 .0518* .2518 .0163* .0769* .2852 .6191
1977 .0621* .1002 .5103 .3886 .0070* .1256
1978 .0022*

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--45

CT\
<o
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for April and June contracts and might be rejected for the

August contract if more data were available.

Two conclusions can be reached from the results above.

One conclusion is that live cattle futures contracts which

mature during spring and summer (the April, June and

August contracts) show signs of regular price movement

during their life because all live cattle prices follow a

stable trend during much of that period. A second con

clusion is that from late summer through the following

winter there is considerably more uncertainty in the trend

of all live cattle prices, causing the futures contracts

which mature during that period (August, October, December,

and February delivery dates) to show much less regularity

in their price movements.

The first conclusion draws support from some of the

results discussed when analyzing the second proposition in

this section and from the seasonal cash price trend of

live cattle. It was observed earlier that average prices

for live cattle futures contracts increase during the

spring and peak with the June or August contracts during

the summer. It was also noted that price movements in the

cash market for live cattle follow a similar pattern. It

is the lengthy upward trend from the seasonally low prices

of winter toward the high prices of summer that provides

the regularity in the price movements of the April, June,

and August live cattle cattle contracts. If those prices
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were graphed for each year the shape of each graph would be

similar, despite differences in the absolute scale of

prices.

The second conclusion follows from the first. The

October, December and February contracts have little

regularity in their movements because their prices repre

sent cattle traders' expectations of cash prices during

the most uncertain period during each production and

marketing year. During the fall and winter most beef

producers have their cattle on feed and can market few due

to the seasonality in feeder calf production, so live

cattle futures traders are unsure of expected market supply

totals and this uncertainty causes price fluctuation.

The overal significance of the two conclusions

discussed above is that they reaffirm the close tie

between cash and futures prices for live cattle while also

describing where that tie is closest. It appears that the

prices of the April, June and August contracts follow an

upward price trend without much variance during spring

and summer months. The prices of the October, December

and February contracts do not have a well-defined trend to

follow. Although live cattle futures prices tend to

decline during fall and winter there is so much variance

in their movements that a reliable short term trend does

not exist.



Feeder Cattle Price Correlations

Types of analysis identical to those used for live

cattle in the preceding sectior. of this chapter will be

used for feeder cattle in this section. The first type

of analysis involves testing for the existence of

significant correlation between current cash and current

futures prices of feeder cattle.

Results similar to those for live cattle are found

in Table 4-8 for the case of feeder cattle. All five of

the R scores are high and the F-tests are significant at

the 95 percent confidence level. There is little doubt

that the hypothesis of independence between current cash

and current futures prices of feeder cattle is rejected

for all time lags from one to five months.

The results presented in Table 4-8 add more support

to the conclusion that traders in a nonstorable commodity

futures market base their expectations of later prices

Table 4-8. Feeder Cattle--Relationships Between
Current Cash and Current Futures Prices

72

Futures Contracts
to Mature in

1 month
2

3
4
5

Correlation
(R)

.9614

.9605

.9516

.9437

.9368
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on current price behavior. This logical approach to futures

price analysis contradicts accepted theory for nonstorable

commodity markets, while closely resembling the theory for

storable commoditiese

The next proposition to be considered states that,

during any period of time, the prices of all available

feeder cattle futures contracts will move independently

of one another, that is, contract prices are not correlated.

The results presented in Tables 4-9 through 4-12 for

feeder cattle are similar to the results for live cattle.

The R2 scores are all high, on average. It is also noted

that there is less variance in the R2 scores for feeder

cattle than there is in the scores for live cattle.

Clearly, there is a relationship between the futures prices

of feeder cattle contracts. The major conclusion drawn

from these results is that the proposition of independence

between prices of individual feeder cattle contracts is

rejected.

Once again, the explanation for the observed behavior

of beef cattle futures prices must lie with the market

participants because it is their actions which generate

those prices. It appears that futures traders involved

in the feeder cattle market incorporate new supply and

demand information into all available contract prices

during the same trading day. It is this characteristic

of futures traders' behavior that provides a possible



Table 4-9. Feeder Cattle--Relationshipsl of
Futures Contracts With Delivery

Dates One Month Apart

Previous - Mar Apr Aug Sep Oct
With Apr May Sep Oct Nov

of Year

1972 .8304 .9622 .8885

1973 .9949 .9908 .9900 .9732 .6887

1974 .8044 .9438 .9857 .9857 .6765

1975 .4554 .8213 .9401 .7636 .8888

1976 .6087 .9962 .7601 .9750 .9933

1977 .4450 .9172 .678/+ .9805 .8114

lAs measured by the coefficient of determination, R2•

Number of observations--21

74



Table 4-10. Feeder Cattle--Relationshipsl of
Futures Contracts With Delivery

Dates Two Months Apart

Previous - Mar Aug Sep
With May Oct Nov

of Year

1972 .. 8346 .9501

1973 .9917 .9845 .9665

1974 .9018 .9025 .9657

1975 .9139 .9317 .9451

1976 .9527 .9654 .9610

1977 .8300 .8846 .8838

lAs measured by the coefficient of determination, R2•

Number of observations--16

75



Table 4-11. Feeder cattle--Relationships1
of Futures Contracts With Delivery

Dates Three Months Apart

Previous - Nay Aug
With Aug Nov

of Year

1972 .7965 .4518

1973 .9383 .9726

1974 .8867 • '1646

1975 .9545 .9596

1976 .9803 .9183

1977 .9378 .5554

lAs measured by the coefficient of determination, R2•

Number of observations--12

76



Table 4-12. Feeder Cattle--Relationships1
of Futures Contracts With Delivery

Dates Four Months Apart

Previous - Nov Apr May
With Mar Aug Sep

of Year

1972 .6808

1973 .8371 .9365 .9391

1974 ,,8728 .5195 .8J+58

1975 .9765 .1722* .7081

1976 .9886 .9866 .9316

1977 .9138 .9804 .9189

1978 .6142

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--8

77
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explanation of the lack of independence of movement between

prices of individual feeder cattle futures contracts. This

behavior comes from traders' desire to perform an accurate

pricing function (because there is profit potential

available to those who use new information first).

The second section of analysis concerning individual

contracts considers the proposition that cattle futures

contract prices will move in irregular patterns (amounts),

as indicated by average price spreads between contracts.

The data are presented in Table 4-13. Just as in the case

of live cattle, this proposition cannot be rejected for

feeder cattle overall. Once again there are particular

contract combinations for which the hypothesis might be

rejected after more detailed analysis. The fact that the

1974 spread for each combination is the widest negative

spread for each column indicates that 1974 was a unique

year and can be overlooked. By doing so the March/April

and April/May contract combinations have much narrower

ranges in their price spreads and both are consistently

positive. Therefore, the proposition is rejected for

those two contract combinations.

More detailed analysis and specific conclusions

concerning feeder cattle futures prices are difficult to

make due to the limited amount of data available and also

due to the influence of the unusual market behavior in

1973-74. In Table 4-13 the steep increase and decrease



Table l.-13. Feeder Cattle--Average Price Spreads
Between Futures Contracts (in 1t/cwt)

Previous - Nov ~1ar Apr Hay Aug Sep ~Oct

With - Mar Apr May Aug Sep Oct Nov
of Year

1972 .93+ .46 1.10+

1973 7.36+ .97 1.21+ 5.02+ • 15 - .03 - • 11

1974 -3.70* -1.53* -2.22* -9.94 * -2.84* -3.00* -1.38*
1975 -2.45 1• 19 .45 1.65 .30 .lj.8+ .38
1976 3.95 1.85+ 1• 16 1• 12 - .85 -1.39 - .78
1977 .56 .75 .89 .64 - .43 - .45 .0
1978 .25

Size
of

Range
11 .06 3.l.8 3.43 14.96 3.77 3.48 2.lj8

A negative sign indicates that the later contract is lower.

*Widest negative spread in a column.

+Widest positive spread in a column.

--.J
<o
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in feeder cattle prices is illustrated by the spreads

between futures contracts. It is noted that each contract

has a higher average price than the previous contract,

beginning with the first contract analyzed, August 1972,

and continuing through September 1973. From the peak in

September 1973, the average price falls for each successive

contract through March 1975. The trend then reverses

again and each contract has a higher average price through

August 1976. The climb-collapse-climb adjustment process

evident in the feeder cattle futures prices used to create

Table 4-13 precludes reaching any strong conclusions from

that data. One observation can be made, however.

The observation is based on the results described

earlier which stated that the hypothesis or irregular

price movements was rejected for both the Harch/April

and April/May contract combinations for feeder cattle.

These results tend to support the seasonal pattern of

prices in the cash market for feeder cattle. Cash prices

are seasonally low in the fall and high in the spring.

It appears that, once again, cattle futures traders

generate futures prices that match their expectations for

cash market prices. The spreads between contracts

maturing in the fall of 1976 and 1977 also support this

observation. The negative spread between those contracts

indicates that futures traders expect prices to be

relatively lower in the fall, as they are in cash markets.
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Although the years 1976 and 1977 may have been free of the

unique economic factors influencing prices during 1973-74,

and appear to follow the normal seasonal pattern which

exists in the cash market for feeder cattle, they are not

enough to overcome the effects of the years 1972 and 1975.

In the spreads between the fall delivery contracts of

those years, 1972 and 1975, the signs are all positive

rather than negative as in 1976 and 1977. Therefore, the

observation concerning similar seasonal patterns between

cash and futures prices of feeder cattle must be revised.

It appears that futures traders do expect futures prices

to follow cash price seasonal patterns, but the strength

of this relatioship is weak, much weaker than the relation

ship bet~een cash and futures prices for live cattle.

The third section of analysis concerning individual

contracts considers the proposition that cattle futures

contract prices have no regular movement (shape) during

similar seasonal periods from year to year. The results

presented in Table 4-14 tend to support this proposition.
2As was the case with live cattle, the R scores for feeder

cattle are mostly low. This evidence leads to the con

clusion that the proposition cannot be rejected. These

results must be viewed with caution, however, due to the

limited amount of data available.

It appears that no strong conclusions can be reached

concerning feeder cattle futures price regularity using



Table 4-14. Feeder Cattle--Seasonal Relationships 1 in Futures Contracts

Previous - Mar Apr
-

May Aug Sep Oct Nov
With - Mar Apr May Aug Sep Oct Nov

.Q.LYear

1973 .6850 .4921 .2562 .0050* .3037

1974 .3843 .3926 .3805 .1513* • 1491 .* .0172* .3354

1975 .2042 .0496* .3472 .4897 .4231 .7158 .5381

1976 .3930 .0515* .2825 .0859* .2524 .2621 .2261

1977 .0828* .4741 .7938 .3822 .4414 .2328 .0956*

1978 .0517*

lAs measured by the coefficient of determination, R2•

*95% level F-test not statistically significant.

Number of observations--25

co
I\)
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the d~ta available currently. The data are of such limited

quantity at the present time that it can provide no real

indication of the existence of any seasonal price behavior

in feeder cattle. The quality of the data are also

questionable. The price data of the 1973-74 period

include the influence of the very unusual consumer

activities related to beef and the 1975-77 period was also

unique in that a tremendous number of cows and calves were

slaughtered. Therefore, nearly all the data used in this

study of feeder cattle futures prices include the influence

of exogenous factors.

The expected results for this study of feeder cattle

futures prices were that futures prices would follow the

existing price trend of cash markets. The seasonal price

trend in feeder cattle cash markets follows closely the

seasonal pattern of production. Feeder cattle cash prices

are usually highest in spring and lowest in fall while

feeder calf marketings are highest in fall and lowest in

spring. It was found in other sections of this study that

the expectations of cattle futures traders are that

existing price trends will continue for the near future.

Vmen unusual events disrupt seasonal trends observed in

the past, as in the 1973-77 period, the price patterns

generated during the period of uncertainty are unique and

cannot be used in drawing general conclusions about that

market. Therefore, the passing of time must bring more
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data with which the proposition of irregular feeder cattle

futures price movements over time can be tested.

Single Price Complex

The hypothesis analyzed in this section concerns the

theory that beef cattle and feedgrain prices are part of

a single price complex. This proposition is an extention

of the "one market-one price" theory discussed in Chapter

III. It is believed that since feeder cattle and feed are

inputs in the production process of live (fat) cattle that

the three commodities are indeed part of a single market

and, therefore, will form a single price structure. If

this theory proves to be true, participants in the cattle

industry can develop predictive models using the prices of

one or more of these commodities to forecast expected price

levels for other commodities in the complex. If the theory

proves to be false, cattle traders can avoid costly mis

takes which might result from using such a predictive

model.

To test the hypothesis of a common pricing complex

between feeder cattle, live cattle and feed, this section

will consider the existence of a significant relationship

between six combinations of both cash and futures price

series. The first four propositions seek to identify and

describe the price relationship (if any) between two of

the price series. The last two propositions seek to
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further describe the price relationships between the three

commodities by testing a simple predictive model for feeder

cattle prices.

The first proposition to be tested states that there

is no relationship between the futures prices of feeder

and live cattle contracts due for delivery from zero to

seven months apart. Tables 4-15 through 4-22 present the

results of analysis of the various price series for each

of the time lags. In each case simple regression analysis

was used to determine the degree of linear association

between the particular contracts.

It is clear from the results presented in each table,

4-15 through 4-22, that the proposition of independence

can be rejected; live cattle and feeder cattle futures

prices are not independent of one another, as expected.

Looking at the results in Table 4-15 some variation

is found, but not enough to alter the overall conclusion.

All but two of the F-tests for regressions between con

tracts which mature in the same month are statistically

significant. Although the variation in R2 scores indicates

that other factors have an impact on these two commodities,

it is evident that live cattle and feeder cattle prices

are strongly correlated, as expected.

The results in Tables 4-16 through 4-22 are very

consistent with those in Table 4-15. The average R2

scores for all contract combinations in all tables are
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Table 4-15. Relationships 1 Between Feeder
and Live Cattle Futures Contracts

Vfuich Mature at the Same Time

Feeder Apr Aug Oct
Live Cattle - Apr Aug Oct

Year

1972 .7804 ,,2885

1973 .9520 .9125 .7081

1974 .7240 .4634 .2361

1975 .5413 .7245 .7808

1976 .2129 .7904 .6667

1977 .5629 .9218 .3412

lAs measured by the coefficient of determination, R2•

Number of observations--25



Table 4-16. Relationships 1 Between Feeder
and Live Cattle Futures Contracts

Which Mature One Month Apart

Feeder Mar May Sep Nov
Live Cattle - Apr Jun Oct Dec

Year

1972 .7779 .4151 .5018

1973 .9756 .9483 .8020 .8873

1974 .7323 .8714 .3480 .4737

1975 .9640 .8880 .5401 .5194

1976 .0187* .8180 .7769 .5139

1977 .1585 .7915 .8864 .5439

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--25

87



Table 4-17_ Relationships 1 Between Feeder
and Live Cattle Futures Contracts

~Thich Mature Two Months Apart

Feeder Apr Aug Oct
Live Cattle - Jun Oct Dec

Year

1972 .5593 .6720

1973 .9567 .8765 .8606

1974 .7099 .3951 .1372*

1975 .8069 .8468 .5638

1976 .7118 .8575 .8812

1977 .8208 .7693 .5667

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--25

88



Table 4-18. Relationships 1 Between Feeder
and Live Cattle Futures Contracts

Vlliich Mature Three Months Apart

Feeder Nov ~1ar May Sep
Live Cattle - Feb Jun Aug Dec
LC Delivery

Year

1972 .7757 .6946

1973 .8528 .9753 .8132 .8534

1974 .9579 .4038 .6725 .4189

1975 .2697 .9657 .8315 .5528

1976 .2069 .0117* .9571 .7333

1977 .8908 .1996 .8200 .8269

1978 .4196

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--25

89



Table 4-19. Relationships 1 Between Feeder
and Live Cattle Futures Contracts

Which Mature Four Months Apart

Feeder Oct Apr Aug
Live Cattle - Feb Aug Dec
LC Delivery

Year

1972 .4421

1973 .7504 .8597 .8712

1974 .6747 .3104 .4834

1975 .0585* .6885 .6313

1976 .2179 .9235 .4021

1977 .8699 .7651 .6476

1978 .6170

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--25

90



Table 4-20. Relationships1 Between Feeder
and Live Cattle Futures Contracts

Which Mature Five Months Apart

Feeder Sep Nov Mar Hay
Live Cattle - Feb Apr Aug Oct
LC Delivery

Year

1972 .6240

1973 .6820 .8451 .9180 .7413

1974 .6890 .8258 • 1103* .5733

1975 .2746 .2136 .8496 .6334

1976 .2591 .0511* .4883 .9378

1977 .7440 .8194 .7180 .4380

1978 .7499

lAS measured by the coefficent of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--23

91



Table 4-21. Relationships 1 Between Feeder
and Live Cattle Futures Contracts

Vfuich Matu~e Six Months Apart

Feeder Aug Oct Apr
Live Cattle - Feb Apr Oct
LC Delivery

Year

1973 .3386 .8866 .9176

1974 .9038 .7970 .3023

1975 .2746 .1764 .3620

1976 .0272* .0423* .8134

1977 .5462 .8694 .6361

1978 .6536

lAS measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--20

92



Table 4-22. Relationships 1 Between Feeder
and Live Cattle Futures Contracts
Which Mature Seven Months Apart

Feeder Sep Nov I'1ar Hay
Live Cattle - Apr Jun Oct Dec
LC Delivery
_Year

1972 .6129

1973 .6157 .8671 .9466 .3364

1974 .9197 .9344 .0820* .6680

1975 .3100 .6464 .9192 .7518

1976 .1172* .0952* .7483 .3030

1977 .8340 .8070 .1691* .6990

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

Number of observations--15

93
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very similar. It is also noted that in all the tables

there are no more than two insignificant F-test scores for

any contract combination (column). In addition, it is

observed that in all eight tables all but one of the

twelve insignificant F-test scores were recorded during

the turbulent 1974-76 period. These results indicate that

under normal circumstances, whatever the length of time

between maturity dates for the contracts, live cattle and

feeder cattle futures prices are highly correlated.

The next general proposition to be tested states that

there is no relationship between the futures prices of

corn and live cattle contracts which mature from zero to

six months apart. For time lags of zero, two, four, and

six months there is only one contract combination involved

so the results are summarized in a single table, 4-23. As

was the case with the last general proposition, simple

regression analysis was used to determine the degree of

linear association between the particular contracts.

The overal conclusion which must oe drawn concerning

price relationships between corn and live cattle futures

contracts is that they are very weak, at best. There

seems to be some statistical evidence to indicate that

some correlation does exist between the two, but not

enough to say that cattle futures traders specifically

consider corn futures prices when making their forecasts.

The other supply and demand factors influencing both the



Table 4-23. RelationshiPs1 Between Live Cattle and Corn Futures Contracts

Corn Live Cattle R2 Scores
Time lag Contract Contract High Low Median

o months Dec Dec .6764 .0095* .27

Har Apr .4893 .0215* .26
Hay Jun .1090 .0823* .10
Jul Aug .0626* .0005* .03*
Sep Oct .0470* .0432* .04*

2 Dec Feb .8916 ~1805 .47

3 Har Jun .7616 .1084* .44
Nay Aug .3341 .2538 '.29
Jul Oct .1972 .0016* .10*
Sep Dec .2521 .0800* .17

Lt· Dec Apr .4128 .3279 .36

5 Sep Feb .6271 .3086 .47
I:Jar Aug .8157 .3751 .60
May Oct .4863 .1968 .3L~

Jul Dec .23L~8 .0019* .12

6 Dec Jun .4913 .3063 .37

lAs measured by the coefficient of determination, R2•

*95% level F-test is not statistically significant.

'-0
\.n
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corn and live cattle markets appear to give the two pro-

ducts some degree of independence from one another, enough

that live cattle futures prices cannot be forecast using

corn prices only. Considering the relatively small portion

of input costs of cattle producers made up by feed

(approximately 14 percent), these results are not sur-

prising.

The third general proposition to be tested states

that there is no relationship between current cash prices

of corn and the current futures prices of feeder cattle

contracts. The proposition was tested with time lags of

one through five months. The result, in all cases, was

that the proposition was rejected. The R2 score and

F-test for each regression are presented in Table 4-24.

Clearly, a significant price relationship exists between

current corn (feed) cash prices and current futures prices

of feeder cattle.

Table 4-24. Relationships Between Cash
Corn and Feeder Cattle Futures Prices

Time Lag R2 F-test

1 month .3744 52.66
2 .3292 43.69
3 .2525 30.06
4 .4339 67.46
5 .5152 88.19
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The fourth general proposition to be tested is very

similar to the third, just discussed. It states that

there is no relationship between current cash corn prices

and current futures prices of live cattle contracts

maturing in one through six months. The test results for

this proposition are exactly the opposite of those for

feeder cattle. The proposition is not rejected in any

case. The R2 score and F-test for each regression are

presented in Table 4-25. Clearly, the prices of cash corn

and live cattle futures are independent of one another.

The test results from the last two propositions just

discussed strongly indicate that cash corn prices are

considered by feeder cattle futures traders, but not by

live cattle futures traders. The amount of impact that

Table 4-25. Relationships Between Cash
Corn and Live Cattle Futures Prices

Time Lag R2 F-test

1 month .0637 5.238
2 .0006 0.043*
3 .0493 3.997
4 .0007 0.054*
5 .0288 2.284*
6 .0004 0.030*

*95% level F-test is not statistically
significant.
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corn prices have on feeder cattle prices will be estimated

by the next two propositions.

The next proposition seeks to describe the relative

influences that corn and live cattle prices have on feeder

cattle prices. To do so a simple model will be used:

CPft = a + b 1(CPc t) + b2(FPs t + i)

where

CPf is the cash price (in cents per pound) of feeder

cattle at time t,

CPc .:." the cash price (in cents per bushel) of corn

at time t, and

FPs is the futures price (in cents per pound) of the

live cattle contract maturing at time t + i months.

The value of i will be varied from three to seven months.

According to Tomek and Robinson, autocorrelation in the

data invalidates t-tests calculated from ordinary least

squares estimates, therefore the parameters of the model

will be estimated using the Cochrane-Orcutt iterative

process so that the coefficients b 1 and b2 can be used to

indicate the significance of the relationship between

dependent and independent variables. The price data used

matches same-week average prices for the three variables

considered. Since live cattle futures contracts mature

every other month, two series of data were used, one for

months during which time lags of 3, 5 and 7 months

eXisted, the other for months during which lags of 4 and
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Table 4-26. Feeder Cattle Cash Price Model

Time Lag (months) R2

3 CPft = 41.26 - 2.34(CPct) + .131 (FPs t +3) .26
(1.45) ( .094)

4 CPft = 20.80 + .212(CPct) + .389(FPs t +4) .38
(1 .07) (.090)

5 CPft = 41.67 - 2.50(CPct) + .138(FPs t +5) .26
(1.51) (.105)

6 CPft = 22.72 + .013(CPct) + .358(FPs t +6) .35
(1.13) (.099)

7 CPft = 41.50 - 2.49(CPct) + .138(FPs t +7) .26

Standard errors are in parentheses

6 months existed. The results of this process are pre

sented in Table 4-26.

The results presented above might easily be mis

interpreted. Upon first inspection the low values for
~

all R- scores appear to indicate the existence of a weak

relationship between variables in the model. 4 It is also

noted that the direction of the price influences fit

expectations, corn being negatively related tb feeder

cattle in most cases, live cattle with a positive re

lationship to feeders. The important point to be made

4The degree of autoc or-r-eLat t.on :L::l the data was such that
if Rh~ was used as an explanatory variable, the value of
all R scores would increase to .97.
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here is that the strength of the price influence exerted

by live cattle on feeder cattle is very low, the influence

of corn is more significant.

Due to the low coefficients for live cattle the

proposition could not be rejected. Apparently the cash

price of feeder cattle is affected by corn spot prices,

but not significantly by the futures price of live cattle

contracts due for delivery some time later.

The conclusion which can be drawn from the results

presented above is that cash mark8ts for feeder cattle

generate prices based on factors other than expected fed

cattle prices. This tends to indicate that the three sets

of prices are not part of a single complex. Although both

corn and live cattle prices are correlated with feeder

cattle prices in their movements, the a~plitude of price

changes within each of the three markets is dependent

upon different sets of variables. This means that pre

dictive models for cash prices of feeder cattle must

identify variables more specific to the local market and

cannot rely on the theory of a single price complex.

In the final proposition a model identical to the

one used for the preceding proposition is used with one

important change introduced: all three sets of price

data are from the futures markets of the respective

commodities. The futures price of feeder cattle (FPf)

replaces its cash price, as does the futures price of
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Table 4-27. Feeder Cattle Futures Price Model

Time Lag (months) R2

3

5

7

.27

.28

Standard errors' are in parenth~ses

corn (FPc). The Cochrane-Orcutt iterative process is used

again to generate the results in Table 4-27.

The results presented in Table 4-27 bear some re

semblance to those just discussed for cash prices of

feeder cattle, but there is a major difference between the

two sets. The results concerning futures prices of feeder

cattle indicate that live cattle futures prices have a

significant impact on feeder cattle futures prices, while

corn futures prices have an insignificant amount of in-

fluence on feeders. This leads to entirely different

conclusions for the spot and futures markets of feeder

cattle.

Due to the significance of all the coefficients for

live cattle~ the general proposition of no relationship is

rejected. It is clear that expected live cattle prices
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have a significant affect on expected feeder cattle prices.

Traders in the feeder cattle futures market appear to

consider live cattle futures a part of a single pricing

complex. This, in turn, may make predictive models useful

in analyzing feeder cattle futures markets.

An explanation for the varying impacts of live cattle

futures prices on the spot and futures prices of feeder

cattle may come from the definition of the two markets.

Spot, or cash, markets are local markets where the physical

product is transferred from one owner to the next. Prices

at a cash market are determined by the equating of supply

and demand. It is important to remember that cattle,

being a nonstorable product, puts special pressure on

buyers and sellers to find a market-clearing price for

~ day of market operation. It is seldom profitable for

cattle producers to leave a cash market without having

sold the entire inventory transported in for that purpose.

Therefore, cash prices at one location can be falling due

to a brief surplus condition while prices are moving up

ward at another spot market due to excess demand. Par

ticipants in a cash market for feeder cattle may be much

more concerned about securing or liquidating an inventory

during a given time at a particular location than they

are about current futures prices of live cattle. On the

other hand, participants in the feeder cattle futures

markets are not ordinarily going to be under pressure to
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make immediate transactions. In addition, futures prices

are not generated dependent upon the short-term supply and

demand conditions for anyone location. As described in

Chapter I there are several delivery points specified by

the feeder cattle futures contract. This means that

futures prices are traders' expectations of the general

price level which will exist at the time of contract

maturity. It is clear, therefore, that while participants

in a particular feeder cattle cash market are less concerned

about the expected level of live cattle over a wide area,

participants in the feeder cattle futures market will

evaluate those expected live cattle prices whe~ formulating

feeder cattle price expectations. At any given time there

can be only one price for each feeder cattle futures

c0ntract being traded, despite the option available to

traders to make delivery at more than one location. The

single price must be used by all futures traders as the

base of their expectations since it is the closest to a

national concensus opinion. In other words, futures prices,

in performing their information dissemination function,

make themselves the center of a single complex of price

expectations.

The general conclusion drawn from this analysis is

that live cattle and feeder cattle futures prices are part

of a single pricing compl~x. Corn futures, however, do

not appear to be a significant part of that pricing
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complex. This may be due to many factors. Many livestock

feeders produce their own feed and are less sensitive to

market prices for those products.5 And as noted earlier,

feed is a relatively small portion oftotal input costs,

approximately 14 percent. Also, there are many sources of

demand for feed, cattle production is only one.

Summary Analysis and Conclusions

In an effort to determine the economic merit of the

hedging function performed by beef cattle futures markets,

a number of structural aspects of those markets were con-

sidered. By providing a description of how cattle futures

prices are generated, profitable hedging opportunities

can more easily be identified by traders that are better

able to predict price movements.

It was concluded that cattle futures prices are

formed logically, although contrary to current theory.

Strong correlation found to exist between current cash

and current futures prices of distant contracts indicates

that traders include past and current price information

in their analysis when generating futures price quotes.

Correlation was also found to exist between individual

live cattle futures contracts maturing two, four, and six

5Approximately 40 percent of all corn produced in the U.S.
is consumed on the farm by livestock, according to
Malcolm Clough in Forecasting Commodity Prices, p. 52.
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months apart, and between feeder cattle contracts maturing

one through four months apart.

The long-held hypothesis of independence between the

prices of individual (delivery month) futures contracts

for beef cattle was divided into three general propositions

which were tested to identify any independence in the

direction of price movements, amount of price spreads

between contracts, and shape of price trend lines over
,. .

time. After considering all the results for the three

propositions tested, the major hypothesis of price inde

pendence between individual cattle futures contracts was

rejected. There was clear evidence that some dependence

existed in all aspects of cattle futures price behavior.

It was found, therefore, that cattle futures prices move

together with somewhat regular spreads between various

contracts and follow the cash price trend existing during

much of each season. In general, it was concluded that

futures traders develop their price expectations based on

the seasonal production structure, resulting in correlation

between the prices of available cattle futures contracts.

The hypothesis of a common pricing complex including

feeder cattle, live cattle and feed was tested also. The

analysis leads to three conclusions.

The first conclusion was that feeder cattle and live

cattle futures are related through the "one market-one

price" theory. The futures market for both products
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represent a single, national pricing system, yet each

market is related to the other due to the numerous

opportunities for arbitrage.

The second conclusion reached was that feeder cattle

cash prices and live cattle futures prices are not part of

a single market. Futures markets relate national supply

and demand factors while cash markets seek local

equilibriums. Due to the limited opportunities for

arbitrage activities in nonstorable commodity markets,

cash markets become independent of the national (futures)

pricing system. It was also discovered that feed (corn)

is not part of a single futures pricing complex with the

cattle markets, as was evidenced by the insignificant level

of correlation between the two product markets, but spot

corn prices do affect cash prices of feeder cattle.

The third conclusion reached was that predictive

models for feeder cattle futures prices can use live cattle

futures prices as a significant variable, but models of

feeder cattle cash prices must use local supply and

demand variables. The "one market-one price" theory

applies only to the futures markets and their national

prices because of the unlimited opportunity for arbitrage.

It is concluded that the hedging potential offered

by beef cattle futures markets is limited by the pre

dictability of basis patterns. It is noted that many

factors influence futures and cash prices, which creates
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wide variation in basis patterns. Nevertheless, it was

concluded that some hedging potential is offered by cattle

futures markets. To the extent that stable price trends

are identified by traders (even if only occasionally),

basis changes can be predicted and hedging opportunities

specified. In determining the economic merit of such

potential, it could be argued that even a single hedging

opportunity is better than none, which would be the

situation if no cattle futures markets existed. Clearly,

current and potential hedgers in beef cattle markets need

to be educated as to the mechanics of a successful hedging

program. Familiarity with hedging strategies and their

components, such as scale-in orders, trailing stop orders,

and technical analysis, will greatly increase the economic

value of a futures market to a particular trader. There

fore, as the level of hedging expertise increases among

all traders, the hedging function will be performed more

efficiently.



CHAPTER V

SUMMARY OF CONCLUSIONS

AND THEORETICAL IMPLICATIONS

Summary of Conclusions

The major objective of this study was to determine the

economic "validity" of the cattle futures markets. To be

economically valid a futures market must perform either a

pricing function or a hedging function. Therefore, the

analysis centered on gaining insight into (1) the accuracy

of the pricing function performed by cattle "futures markets,

and (2) how futures prices are generated by traders.

The results of the analysis in this study indicated

that the futures markets for both live and feeder cattle

perform a useful pricing function with some limitations.

Clearly, producers should not interpret futures price

quotes as exact predictions of expected cash prices at the

time of delivery (even though futures traders are attempting

to forecast those exact price levels). Instead, cattle

futures prices can be used as a source of information

concerning the expected direction of price trends in the

markets. The prices generated by traders in this non

storable commodity market represent the concensus of their

opinions based on current conditions and past price
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behavior. At any particular time, the array of prices for

all avatlable futures contracts will indicate the expected

direction of price movements. The direction of price

trends will change more slowly than the absolute price

levels, therefore directional forecast information provided

by futures markets can be of use to anyone associated with

cattle production and/or marketing.

In addition to pricing, cattle futures markets also

perform the function of providing hedging potential for

those involved in carrying the product in inventory for

any length of time. The hedging potential offered by beef

cattle futures markets is limited by the predictability of

basis patterns, but to the extent that stable price trends

are identified by traders, basis changes can be predicted

and hedging opportunities specified.

It is quite clear that both of the cattle futures

markets are economically valid. Both markets perform a

useful pricing function and provide hedging potential.

The ultimate conclusion which must be drawn from this

study, however, is that a new variation on commodity

futures price theory is needed. This new variation might

be called "futures price theory for semi-storable

commodities". It is needed because beef cattle, and many

other products traded on futures markets (eggs, potatoes,

live hogs--just to name a few), do not fit the description

of a perfectly nonstorable, or perfectly storable commodity.
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The two theories of abstract commodities discussed in this

study (storable and nonstorable futures price theory) are

useful for defining the extremes of existing theory, just

as the theories of'perfect competition and pure monopoly

do. But what is needed now is a theoretical explanation

of the price behavior for products which have some of the

characteristics of both "storable" and "nonstorable"

products to serve the same function as that performed by

the theories of monopolistic competiticn and oligopoly--to

explain the behavior of markets which fall somewhere

between the two extremes. It is evident that the results

of this study can be used as a contribution to that new

theory.

The ability of producers to vary market supplies

during a period is a major difference between the markets

for a storable, semi-storable, and a storable commodity.

The supply of a storable commodity, such as wheat, can be

varied easily. At any point in time any amount up to 100

percent of stocks in storage can be sold in the market,

but there is no minimum amount which~ be sold. Per

fectly nonstorable products must be marketed immediately

upon completion of the production process to avoid loss

due to perishability. There is also no flexibility in the

production process--a certain quantity~ be produced.

On the other hand, all live cattle, a semi-storable

product, must be sold within a limited period of time,



11 1

while supplies cannot be profitably increased or decreased.

There is some flexibility in the production quantity options

available to the feedlot operator, however. Feeder cattle

market supplies can be altered even more easily than

supplies of live cattle. Therefore, producers of storable

commodities can hold inventories until they receive an

acceptable price from the market; producers of nonstorable

commodities cannot hold inventories, which forces them to

accept the market price prevailing at the time the pro

duction process ends, whether or not it is profitable.

The position of semi-storable commodity producers is some

where between the two extremes.

The major premises of the futures price theory for

semi-storable commodities are that all prices will be

related due to producers' tendency to use current cash and

distant futures prices in their production planning, and

that the more "storable" a commodity, the more "accurate"

will be the pricing function its futures market performs.

The strength of the relationship between prices depends on

the ease with which market inventories can be altered over

time, space and product form. ~hereas storable product

inventories can be altered very easily and nonstorable

product inventories cannot be altered at all in the short

run, semi-storable products will have some of the char

acteristics of both storable and nonstorable commodities.

Semi-storable products will have some flexibility in their
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market inventories in the short-run, like storables, but

that flexibility will be limited by the same production

and marketing pr-ob.Lc.as faced by nonstorables. Therefore,

it is opportunity for arbitrage which determines the level

of "storability" of a product.

The theoretical implications and a test of the price

theory for semi-storable commodities can be expressed

simply as:

(1) > p(CPt FPt_i) > p(FPt FPt_i) ,) 0

(2) > p(CPt FPt_i) >p(CPt CPt_i) > 0

where

CPt is the cash price at time t,

CPt_i is the cash price at time t minus ~,

FPt is the futures price at time t, and

FPt_i is the futures price at time t minus i.

Expression 1 states that the correlation between cash and

futures prices is greater than the correlation between two

futures contracts, and both correlations are between one

and zero. Expression 2 states that the correlation be-

tween cash and futures prices is greater than the correl

ation between cash prices at two different points in time,

and both are between one and zero. The theories for

perfectly storable and perfectly nonstorable commodities,

respectively, are:

(3) p(CPt
FP

t_i) = p(FPt
FP

t_i) = p(CPt CPt_i) =

(4) p(CPt FPt .) = p(FPt
FP

t_i) = p(CPt CPt_i) = 0
-~
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using the same notation. Expression 3 states that there is

perfect correlation between all cash and futures prices

over time. Expression 4 states that there is no correlation

between cash or futures prices over time. The clear impli~

cation here is that the more correlation which exists in

the prices for a commodity, the more "storable" that the

product is perceived to be by traders. With this in mind,

feeder and live cattle can be evaluated.

It appears that feeder cattle are more "storable" than

live cattle, although both can be classified as "semi

storable" commodities. The empirical evidence pres£:::nted

in Tables 4-1 through 4-5 and 4-8 through 4-12, along with

studies done by Leuthold (1974) and Pyne, support ex

pressions 1 and 2 for both feeder and live cattle. There

is some correlation in the price series for both products,

but in every case the amount of correlation in feeder

cattle prices is greater than that for live cattle. As

discussed earlier, the source of correlation in the prices

of any commodity is the degree of flexibility available in

the production and marketing processes for that product.

It was shown that feeder cattle producers have more options

open to them than do live cattle producers, and producers

of wheat (for example) have more options available than do

either feeder or live cattle producers. This means that

traders in feeder cattle markets should expect price

behavior with more "storable" characteristics than should
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live cattle traders. Therefore, feeder cattle traders can

rely more on thp. well-documented theory for storable

commodities while live cattle traders must make do with

what little nonstorable commodity price theory that new

exists.

Theoretical Implications of the Pricing Function

The empirical results of this study have wide-ranging

. implications concerning existing futures price theory and

the proposed theory of semi-storable commodities. The

results related to the pricing function deal with temporal,

spatial, and product form aspects of beef cattle markets.

The general temporal observation which can be made

concerning cattle prices is that basis varies over time.

Erickson found that basis variation was due, in the most

part, to seasonality in cattle production. He found that

deferred bases reach peaks and that there is some season

ality in those peaks. The results of the analysis in this

study indicated possible explanations for the basis vari

ation. It was found that although cash and futures prices

of cattle are highly correlated during any period of time,

futures are not accurate estimators of cash. It appeared

that traders used existing cash price trends in forming

their estimates for futures contract quotes. In this way

slight changes in cash price trends are transformed into
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wider swings in futures prices, resulting in much vari

ation in basis patterns.

Spatial considerations of the cattle market present

problems for hedgers. Cattle basis varies area by area

due to cash price differences. Sharp variations in supply,

along with occasional changes in demand, can occur in

markets where the volume of trading is "thin". Miller and

Kenyon found that many cattlemen not using the futures

market to hedge their production cited basis variation as

the reason. This problem is especially acute in market

areas outside the midwestern states. The functional re

lationship created by transportation costs breaks down when

a commodity is produced in more than one market area.

Whereas feedgrains, for example, are produced primarily in

one area, in which the futures exchange is located, cattle

are produced in several areas of this country. Therefore,

the demand for beef cattle in a particular location may be

fulfilled from more than one supply source, each with a

separate set of transportation costs, meaning that there

is more than one price system influencing that market.

Whichever supply source can make the product available at

the lowest price will establish the market price in that

location at that point in time. It is possible, therefore,

to have more than one market and price structure for

beef cattle in many locations.
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The factor of product form (quality) also has some

impact on the relationship between cash and futures prices

of beef cattle. Hieronymus (p. 153) says that often the

precise quality is not known. Several different grades

can be delivered on most futures at discounts from or

premiums to the contract grade. Users have specific

quality requirements and, therefore, prefer buying in cash

mark~ts to taking delivery of futures contracts. The

Chicago Mercantile asked the Commodity Futures Trading

Commission to allow live cattle contract revisions that

sharply limit the number of heavier animals permitted to

be delivered at full price. It also requested changes that

would increase the penalty paid by people who deliver

numbers of too-fat cattle beyond contract limits. Prices

of some cattle contracts moved erratically as they neared

their expiration date because of concern about deliveries

of overweight animals. In the cash marke~heavier animals,

known as Yield Grade 4 cattle, often were sold at discounts

of as much as $8 per hundredweight less than prices offered

for the less fatty, more desirable industry standard, Grade

3 animals. But under the exchange contract the maximum

discount (loss) on all transactions is $3 per hundredweight.

This made such large-scale deliveries of heavy cattle so

desirable that deliveries "got out of hand," according to

an exchange official.
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Theoretical Imnlications of the Hedging Function

~vo structural issues were discussed in analyzing the

hedging function performed by cattle futures markets. The

first topic concerned price correlation between individual

futures contracts. The second topic concerned the exist

ence of a single pricing complex for cattle and feedgrains.

The theoretical implications of the empirical results

and conclusions discussed concerning contract correlation

all deal with temporal price relationships. Results con

cerning product form and spatial price relationships are

precluded from this section due to the standardization of

futures contracts.

Cattle futures prices perform a temporal allocation

of resources function to the degree that they influence

cattlemen's feeding plans. Ehrich found, however, that

the quantity of feeder cattle demanded was affected pri

marily by feedlot capacity. While futures prices will

affect cattlemen's production plans, as soon as cattle

are placed on feed (or some time shortly thereafter) live

cattle futures prices take on a different role because

the resources have been allocated. At that point in the

production process the amount of beef which will be

marketed at the end of the feeding period is basically

fixed, with little opportunity for market supplies to be

changed during that period. This indicates that there

should be little fluctuation in live cattle futures prices
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during the last three to four months before a contract's

delivery date. Any fluctuation during this period would

indicate that futures traders are: (1) reacting to short

term changes in expected demand; (2) correcting their

mistaken supply -~stimates; or (3) trading on "technical"l

factors, or merely overlooking the current supply and

demand situation.

Price fluctuations resulting from the first two

sources can be considered "necessary", while fluctuations

resulting from the third so~=ce listed above can be con

sidered "objectionable". Working (1949) wrote that the

sources of market mistakes are information and jUdgment,

and he classed market inaccuracies as "necessary" and

"objectionable". An efficient market contains only

necessary inaccuracy; price changes due to new information.

Any error beyond that is objectionable inaccuracy (often

called speculative error) and probably results from bad

jUdgment of traders or from non-competitive market situ

ations. These erroneous prices must be corrected by the

time the contracts mature due to arbitrage forcing cash

and futures prices together at that time. The low, or

decreasing, levels of correlation between cash and futures

1Technical factors are those variables other than supply
and demand considered by speculators. They include chart
patterns, open interest, trading volume, and other
mechanical aspects of futures trading.
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prices for increasingly shorter time lags, shown in Table

.3-1 through 3-6, indicate the existence of "objectionable"

price fluctation in both cattle maI~ets. This, in turn,

indicates that the markets are inefficient.

The poor performance of the live cattle futures market

near the end of contract life may not be due entirely to

inefficiency. The underlying structure of the supply of

live cattle in the cash market may guarantee the occurrence

of less efficient price behavior in the futures market.

Cattle feeders cannot economically vary the production

process widely. Therefore, cattle placed on feed must be

marketed during the period covered by the futures contract

for the expected deliv~ry date in the majority of cases.

It is possible to lengthen the feeding process enough to

delay delivery to the period cove~ed by the next contract,

but longer delays are not generally economical. Therefore,

each live cattle futures contract should be considered to

represent a separate supply and ~arketing period. This is

in contrast to futures contracts for storable seasonal

crops which represent separate marketing periods within a

single supply period, that supply period running from one

harvest to the next. The inability of cattlemen to vary

the quantity of their production widely once cattle are on

feed indicates that the supply function for a marketing

period will be inelastic. Vithin the Short-run (the

period of feeding before the expected delivery date) the
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supply function will be highly inelastic. In particular,

the supply of a given feedlot at a given point in space

will be extremely inelastic, implying that significant

short-run price movements will result from "small" changes

in supply.

The biological nature of beef production introduces

a seasonal factor into the supply equation. This

"seasonality" facilitates making predictions. To the

extent that this biological factor remains in production,

beef cattle rearkets will exhibit some of the pricing

characteristics of storable commodities produced in dis

tinct "crop years". This will be especially true in

feeder cattle markets because of the greater number of

production options open until cat~le are placed on feed.

Both feeder and fed cattle markets, however, will generate

prices designed to encourage cattlemen to allocate the

somewhat seasonally produced product evenly throughout

the entire year to match the more stable pattern of

demand. Only when the production process can provide

stable suppl.ies from season to season will the "crop year"

characteristic be eliminated from beef cattle markets.

Until that time, cattle prices will continue to resemble

those of storable commodities in that some "price of

storage" premium will be offered for deliveries to be made

later in the crop year (between peaks in feeder calf

production).
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Futures prices of beef cattle and other nonstorable

commodities are considered to be predictions of the

equilibriwn price that is expected to prevail at the time

the futures contract matures. The accuracy of cattle

futures prices depends on the ability of traders to pre

dict the equilibrium supply and demand for a marketing

period. Cattle supply is relatively fixed within four

months of delivery, is fairly predictable within a year

due to the biological pattern of production, and is some

what predictable in the long-run due to the slow-moving

cattle cycle. Aggregate per capita demand for beef

changes slowly so it is usually considered a function of

population. Therefore, it is the supply function that

determines beef cattle futures prices. This indicates

that futures prices truly ~ predictions (although in

accurate) of deferred delivery date equilibrium prices

for nonstorable commodities. This is not true for stor

able commodity futures prices. The differences between

prices of various futures contracts for a nonstorable

commodity are related to the amount of expected change in

market supplies between delivery dates rather than the

price of storage between the two points in time. The only

futures price for a storable commodity which represents a

prediction of expected equilibrium price is that for the

contract representing the first marketing period of a new

crop year, all others are based on that price plus storage
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costs throughout the year. For nonstorable commodity

futures, in general, prices are a prediction whenever

supply or demand quantities are in doubt for a marketing

period; as soon as both factors become known with some

certainty, prices should stabilize.

The first theoretical implication drawn from the

empirical examination of the overall pricing structure of

the beef industry (the single pricing complex) is that

feed prices are not a significant factor in the cattle

futures pricing complex. It was apparent that participants

in cattle markets do not put much emphasis on feedgrain

price movements when making pricing decisions. There was

no significant correlation between corn prices and the

futures prices of either feedel or live cattle. Pyne

found an inverse relationship between cattle inventories

and feed prices. The significance of the relationship

decreased, however, as the relevant time span grew shorter;

in the short-run there was a very weak relationship only.

This may be due to the fact that in the short-run many

irreversible production decisions have been made, causing

cattle producers to be less concerned with feed prices.

The second, and most important, implication of this

section deals with the remaining ingredients of the hypo

thesized cattle price complex, feeder and live cattle.

The empirical evidence indicates that there is a single

cattle pricing complex only as long as arbitrage is
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possible. Specifically, this indicates that there is one

pricing complex in the futures market, but there are many

complexes in cash markets for beef cattle.

Futures prices of feeder and live cattle are aggre

gates; they represent a national price. Although both

commodities are traded on a futures exchange located in

Chicago, the contracts specify several par delivery points

which are widely dispersed geographically. Therefore,

futures prices are derived from traders' expectations of

aggregate demand and supply for a specific time in the

future, but not for any particular place. Another im

portant characteristic of futures markets for cattle is

that the supply figures are always variable; the more time

left before the maturity date of a particular futures

contract, the more opportunities producers have to change

production plans. This means that cattlemen and feedlot

operators can look at the futures market's aggregate

opinion of what the general price level will be at some

time in the future and adjust their production and mar

keting intentions. Changes in marketing plans can be

undertcl~en early through futures market transactionso

This would mean that ene market adjusted to another as if

they were both part of a single complex. Evidence of this

occurring was found in the analysis of the feeder cattle

futures price model. Feeder cattle futures prices did

seem to adjust to live cattle futures prices.
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The adjustments made by feeder cattle futures prices

were i~flu8nced by the fact that the price of any available

futures contract is guided into a national price structure

by arbitrage; In the national market provided by futures

trading, arbitrage is always possible when the relevant

contract is not in its delivery month. This means that

the supply situation can be changed easily over time,

space and for particular product forms. Space consider

ations are unimportant for the aggregate supply because

the time available allows for transportation of cattle

from one location to another, if necessary. The supplies

available of a particular product form can be changed also

through time. Since futures prices are current quotes

for deferred delivery periods, no contract month or no

commodity within the cattle pricing complex can move out

of alignment with the others because there is time left

before contract maturity for the arbitrage process to

adjust the relevant supply situations.

As a futures contract moves into its delivery month

the opportunities for arbitrage decrease rapidly. There

is less time to change the relevant supply situation

through transportation or production activities. During

the month, arbitrage trading gradually transforms the

futures contract into a cash contract for the delivery

locations. It is the delivery feature of all futures con

tracts that forces the futures price of a commodity
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together with the local cash price at the delivery point.

If the futures price is above the cash price during the

delivery month, traders will buy in the cash market, sell

in the futures market and use the cash commodity to de

liver on the futures contract, pocketing the price differ

ences minus any transaction costs. If the cash price is

above the futures price, traders will use the opposite

approach to net quick profits.

Within cash markets there are virtually no oppor

tunities for arbitrage in nonstorable products over time

or space and very little in product form. As a result,

each cash market tends to be a separate pricing complex.

Semi-storable commodities, by definition, are perishable

to some degree. This limits the marketing opportunities

of producers. The decision to market a semi-storable

product at a different time or place, or in a different

product form than was originally planned is often an un

economical one. This forces producers to go to market as

scheduled, whatever the local price. This means that the

available supplies in cash markets are often nearly fixed,

or inelastic. Therefore, short-term changes in local

demand result in widely fluctuating cash prices for that

market. The national price, as indicated by futures price

quotes, has little affect on the short-term supply and

demand situation for a local cash market. This is indicated

by the results of the feeder cattle cash price model.
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Concluding Remarks

The expected practical value of this project includes

three major points. First, the information provided by

this study should increase the economic usefulness of the

cattle futures markets to market analysts by reducing the

existing confusion over the functions performed. The two

types of economic functions which are performed are

hedging (forward pricing) and pricing (forecasting).

Second, this study should help academicians study the

markets' efficiency by improving their understanding of

the markets. And third, the results of this study provide

a basic theory for nonstorable or semi-storable products

from which more detailed study can begin for the numerous

commodities in these categories.

It is suggested by the results of this study that

further research is needed concerning the degree of

"storability" for all the new products traded on futures

markets. To better define the futures price theory for

semi-storable commodities, more products must be analyzed

to provide a wider base for comparison. The center of

this suggested analysis mighl be an effort to specify

producers' ability to vary production (product form) over

time, and to vary quantities marketed over time and space.

In other words, it is opportunities for arbitrage that

creates the price correlation to be used in determining

the "storability" of a product.
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