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FUTURES MARKETS AND VERTICAL COORDINATION

IN LIVESTOCK MARKETING*

Barry W. Bobst

Introduction

It may be no accident that futures markets in livestock and live-

stock products have been established contemporary with increasing interest

in the livestock industry in systems of vertical coordination. The develop-

ment of vertical coordination, particularly forward contracting, has long

been regarded as a precursor to the establishment of futures trading.

Bakken has described the development of the first futures market in the

United States, the Chicago Board of Trade market in corn, which grew out

of the practice of contracting for forward delivery of Illinois corn [1j.

Wesson has pointed out the same pattern in the development of futures

trading in Maine potatoes [12]. If this historical connection reflects

valid economic relationships, then we who profess an interest in the

problems of vertical coordination in the livestock industry should also

extend out interest to encompass livestock futures markets.

The Markets 

Livestock futures markets are new and have been subjected to a good

deal of experimentation. Of the important commodities in which markets now

*The investigation reported in this paper (No. 69-1-9) is in connection

with a project of the Kentucky Agricultural Experiment Station and is published

with approval of the Director.
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exist, trading in frozen pork bellies began in 1961, trading in live cattle

(choice slaughter steers) began in 1964, and trading in live hogs began in

1966. Of these, the frozen pork bellies and the live cattle contracts have

been the most successful to date. All three of these contracts are traded

on the Chicago Mercantile Exchange, and each specifies Chicago and other

Midwestern cities as delivery points. The Chicago Board of Trade initiated

a competing live cattle contract for Midwest delivery in 1966. To date,

however, the volume of trading and open interest has favored the Chicago

Mercantile Exchange contract.

Abortive attempts have been made to establish a feeder cattle con-

tract in Kansas City, a Western fed cattle contract and trading in beef

carcasses. The live hog contract has not attracted much hedging or specu-

lative support, so it too appears to be failing. The purpose of this paper

is to propose research into the role of futures markets in vertical co-

ordination within the livestock industry, rather than research into the

reasons why some contracts have succeeded while others have failed. Con-

sequently, we shall take the livestock futures markets as we find them,

with thriving, highly liquid markets in frozen pork bellies and live, choice

slaughter steers, and an apparently stillborn market in live slaughter hogs.

The Literature 

If livestock futures markets are new, formal research into their

operations is newer still; as a consequence, the literature is sparse.

Much of what has been published is descriptive in nature, informing the

profession and the public of the advent of these markets and speculating
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upon their economic effects. Skadberg and Futrell [11] and Plaxico [8]

have published papers in this vein dealing with live cattle futures, and

Hieronymous [5] has published a similar paper dealing with live hog

futures. Edwards [3, 4] has described Wilson & Company's forward contracting

and hedging programs in both live cattle and hogs.

Analytical work is even yet more scarce. Powers [9] has examined

the sequence of changes in contract provisions which seem to have led to

the acceptance of the pork bellies contract as a suitable hedging vehicle.

Paul and Wesson [7] have noted the economic equivalence between custom

feeding arrangements and futures market hedging for cattle. They present

evidence for 1965 and 1966 to support the hypothesis that the margin between

current feeder cattle and feed prices and the futures price for delivery

six months forward is a good estimate of the price of feedlot services.

Two Substantive Issues 

Two major issues regarding the role of livestock futures markets in

vertical coordination emerge from the literature. The first of the issues

is whether futures markets have a legitimate role to play in livestock

marketing. The thrust of Skadberg's and Futrell's paper [11] is that they

do not: the nature of the cash-futures price basis is unclear, and price-

quality variations between contract specifications and what can actually be

produced are so great as to introduce a prohibitively large error into the

hedge. Hieronymous [5] argues that futures markets can play a potentially

valuable role in that they can allow the separation of price related risk

bearing from the production process. Paul and Wesson m give evidence to
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support the hypothesis of a processing cost type of basis in live cattle

futures similar to the processing type of basis encountered in the soybean

crushing industry. Their analysis abstracts from the problem of quality

variation in the basis raised by Skadberg and Futrell.

The second issue that emerges from the literature has to do with the

relationship of futures markets to other forms of vertical coordination as

being complementary with forward contracting by packers. Packers could not

bear the price risk associated with forward contracting at firm prices if

they could not pass on the risk through hedging the contracts in futures.

Paul and Wesson [7], on the other hand, convey a picture of futures markets

as being to some degree competitive with another variant of forward con-

tracting, namely custom feeding.

These views suggest that a livestock futures market provides a means

of accomplishing vertical coordination, just as forward contracting systems

do, and it should be subject to the same decision criteria as other coordination

systems. The usefulness of a futures market to any feeder or packer should be

testable by means of comparison with other systems of vertical coordination.

By the same token, all systems of vertical coordination should be able to

stand comparison with independent marketing. It is out of these ideals that

we should hope to obtain reasonable objectives and researchable hypotheses

for our proposed study.

Objectives and Hypotheses

The over-all purpose of the proposed work will be to examine the role

livestock futures markets can play in accomplishing vertical coordination in

the fed livestock industry. It seems advisable to limit the study to fed
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livestock because the futures markets seem to relate to this segment of the

industry more than to feeder calves or feeder pigs. The suggested objective

of the study is as follows: Compare the potential effects of hedging in

futures markets on returns and on the variability of returns with alternative

systems of vertical coordination under varying conditions and locations in

the South.

The issues implied in this objective can be resolved into three

potentially researchable hypotheses:

1. Hedging of cattle and hogs on feed will reduce the variability

of revenues relative to unhedged livestock on feed, even though

the grade and location basis is unhedgeable.

2. Variability of revenue loss will be no greater for hedged livestock

on feed than for livestock under forward contracts.

3. Opportunity costs of hedging will be equal to the opportunity costs

of forward contracting.

These hypotheses and the data requirements and research procedures needed

to test them will be discussed in order.

Hypothesis One

The first hypothesis tests a necessary condition for the suitability

of futures markets as hedging media. This necessary condition is that the

variability of revenues from livestock on feed which are hedged in futures

will be less than from unhedged livestock on feed. If this condition is met,

then the various types of hedges described by Working [13] become practicable.
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Affirmation of the hypothesis will not be sufficient for one to conclude

that Southern feeders should be hedging since some type of forward contracting

arrangement may accomplish the same goals more effectively. Rejection of

the hypothesis, however, will be sufficient evidence to conclude that Southern

feeders should not be hedging.

An analytical framework for the test of this hypothesis can be con-

structed in terms of comparative variances of revenues from hedged and

unhedged feeding commitments. Average total revenue from unhedged feeding

commitments at some specified market location will be P , the price received

for finished livestock of a given grade. Variance of this revenue, measured

over time, will be o . Average total revenue from the same, but hedged,

feeding commitment will be:

Rh =P +S- L

where S represents the price received for the sale of futures contracts at

the time feeding begins, and L represents the price paid for an offsetting

purchase of futures contracts at the time livestock are marketed. The

relevant futures contract for hedging is the one for delivery in the month

nearest to the month in which the livestock are expected to be marketed.

The short sale of futures contracts is understood to be an offset against

the inventory of livestock on feed, made on the basis of some current or

expected price. This unspecified price is also assumed to be the basis for

the unhedged feeding commitment. This assumption is adopted in order to

abstract from the problem of differences in bases of expectation among

feeders in making their decisions.
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The variance of the revenue from hedged feeding commitments, measured

over time, will be a function of the variances and covariances of cash and

futures prices. The equation for the revenue variance is:

2 2 2 2
U
R
h 
= U

P 
+ US + Sap aS 2PP Lap - 2PSLaSaL

g g g g

(2)

A direct test of the hypothesis can be made by comparing contemporaneous

2
sample estimates of a

2 and a
R 

for given locations and grades. The hypothesis

for an individual species-grade-location combination will be confirmed if

2 . 2
aR Is significantly less than ap and rejected if it is not. Since the pro-

cedure involves many individual comparisons, probability theory alone assures

that the evidence would not all point in one direction. Over-all confirmation

or rejection of the hypothesis for the region would be based on the weight

of the evidence for or against and on the presence of any systematic difference

among locations or grades.

Analysis of the covariance terms in equation (2) should throw further

light on the results. Where the grades of livestock marketed are deliverable

on the futures contract, the covariance terms should reflect the basic

variability experienced by feeders who could conveniently deliver on the

futures contract, plus any additional variability associated with locations

away from delivery points. If nondeliverable grades are marketed, additional

variability may be incurred. The effects of grade and location differentials

will be reflected in the correlation coefficients pp L'
and p These

S P 

grade and location differentials are generally held to be unhedgeable [2,

p. 80].

Livestock price data for the futures markets and for various selected

Southern markets will be required for carrying out the analysis described
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here. Futures price data may be obtained from the Chicago Mercantile

Exchange, if not, the Drover's Journal publishes these price data together

with data on volume of trading and open interest. Since none of these

markets is regulated by the Commodity Exchange Authority, no USDA price

series are available. Southern market price data for slaughter grades of

livestock will also be required. The available USDA price data will

probably have to be used, though the inadequacy of these data for the South

is well known.

Hypotheses Two and Three

The second and third hypotheses can be considered together, since

they both deal with sufficient conditions for hedging in futures markets.

These hypotheses become inoperative if the first hypothesis is rejected.

If the first hypothesis is confirmed, however, the question of hedging as a

satisfactory alternative method of forward contracting remains open. Hy-

potheses two and three are intended to deal with different aspects of this

question.

The second hypothesis is stated in terms of variability of revenue

loss. The term "revenue loss" refers to an ex post view of the results of

actions taken on the basis of some set of ex ante expectations [1O, p. 163].

If a cattle feeder decides, on the basis of ex ante expectations, to sell

cattle for forward delivery, he is guaranteed some specific price Pc (assuming

no grade basis variability between contract and delivery). At the time that

delivery is made (or the cattle are marketed and a cash settlement is made

with the contractor), the feeder is able to guage the results of his contract
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1
by comparison with current market prices. He will count himself a very

smart fellow indeed if current prices are lower than the price at which he

contracted his feeders. He will curse his luck if the converse is true.

Revenue loss, therefore, measures the dollar error between ex ante antici-

pations and ex post reflection. The variance as well as the mean is a

pertinent measure of this error, because a feeder may well abandon one

marketing system in favor of another with a lower expected value if the

higher-valued system disappoints him too often. Skewness of expectational

loss may also be an important measure, though no suggestion is made here to

employ it.

The average unit error for a given contracting system, symbolized by

E, can be measured by price differences. Thus,

E = P - P (3)c c m

where the subscripts c and m designate contract and market prices.

A similar revenue loss statement can be made for futures hedging.

The feeder sells futures contracts at price S in hopes of fixing his price

(or, more precisely, his basis) at that level. When the finished cattle

are marketed, at price Pm, offsetting futures contracts are purchased, at

price L. Realized unit revenue, therefore, is the same as equation (1),

and the unit error is equation (1) less S, or

E
h 
= P

n 
L (4)

In principle, the tests of hypotheses two and three are straightforward.

Given empirical data over time and over the study markets on contractual

prices, local market prices and futures prices, average values for equations
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(3) and (4) could be computed and the results compared. The variances for

these two equations are readily computed. The variance for equation (3)

is:

2 2 2
a
Ec 

= a
Pc 

+ a
Pm 
-2 a a.rP PPcm c m

and the variance for equation (4) is:

2 2 2

aE
h 
= aP

m 
aL 213P LaP aL

m m

These variances would be compared and reasons for their differences, if

any, would primarily be found in the covariance terms. For the same grades,

contracting error variance would tend to be large if contract prices were

poor estimates of eventual market prices, and large hedging error variance

would be caused by location basis variability.

There is a catch to all this, however. To my knowledge, no secondary

source for contractual livestock prices exists. These data will have to be

obtained from livestock feeders if this work is to be carried out. Two

survey approaches might be adopted. One would be a cross-sectional survey

of a comparatively large number of feeders throughout the region concerning

contractual results over a short period of time. The other approach would

be to obtain data from a comparatively small number of feeders who had con-

tractual experience extending over a relatively long period of time. Con-

tractual data extended broadly in space and time are undoubtedly beyond the

resources that could be devoted to this phase of the over-all project.

Whichever approach is adopted, the data requirements are similar.

They are: (1) contractual price and grade, (2) date when contract signed,

(3) date of consummation of contract, (4) market price received, if livestock

(5)
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were not delivered on the contract, and (5) the amount of the differ
ential,

if any, between contract and delivery price due to grade variability.

Secondary cash and futures markets price data for periods contemporary
 with

the contracts would be used to simulate the results from hedging in 
futures

rather than contracted for forward delivery. Means and variances of error

from simulated hedging operations would be compared with similar error

measurements for forward contracts.

While the analytical procedures would be similar for both sets of

contractual data, the assumptions that would go into interpretation o
f the

analyses and the strengths of evidence for testing the hypotheses w
ould

differ. The cross-sectional approach, representing only a short time peri
od,

could be seriously biased by any abnormal price relationships that m
ight

exist at the time of the survey. An assumption of normality of market con-

ditions during the survey period would be necessary for generaliz
ing on the

results of the analysis. If abnormal conditions did exist, they would

probably be shared more or less by all markets in a scaling-fact
or effect.

Therefore, the cross-section approach might tend to yield more r
eliable

information about error variances than about means.

The time series approach is likely to produce the opposite 
results.

Information about means would tend to be more reliable because a
bnormal

market conditions should tend to wash out over time. Information about

variances, however, might be less reliable. The reason for this is that

these data would represent a fairly restricted set of feeders
 who would be

contracting more or less regularly. It seems reasonable to suppose that
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such individuals would have fairly well developed skills in negotiating

contracts or have certain contact advantages with potential clients on the

other side of the contract not possessed by feeders at large. In such

case, the observed error variances might tend to underestimate the error

variances experienced by all feeders who enter into forward contracts.

My inclination would be to opt for the cross-section approach, for

the reason that it is revenue variability rather than the mean level of

revenues that is the critical issue in forward contracting, whether through

futures markets or by private treaty. Another factor in favor of the cross-

section approach is that it might dove-tail in with survey requirements of

other phases of the regional project. However, the proper approach to take

is certainly open to question and deserves further consideration before we

commit ourselves irrevocably to one or the other course of action.

Research directed toward testing hypotheses two and three should

probably be limited to cattle. Mighell and Jones' observation [6, p. 69] of

little success in contract production in hogs still seems to hold true. We

should also rule out cattle contracted with packers who are hedging in

futures. Edwards' description [3] of Wilson & Company's contracts show that

they are in effect a hedge placed by the feeder through a third party.

Inclusion of these forward contracts with the custom feeding type of forward

contract described by Paul and Wesson [7, pp. 35-36] would obviously con-

found any comparisons with hedging.

Final Remarks

The hypotheses and procedures that have been discussed here are designed

to test the feasibility of hedging Southern livestock in futures markets.
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Rejection of the first hypothesis means rejecting livestock futures markets

as feasible marketing systems for Southern livestock. Rejection of the

second and third hypotheses would lead to the conclusion that custom feeding

arrangements provide superior alternatives to hedging. Conversely, acceptance

of the three hypotheses would tend to confirm hedging as a feasible marketing

system for Southern livestock.

Some may think the proposal too severe, in that no consideration is

given to the potential of a Southern delivery point. Even though history has

not been kind to futures markets with proliferating delivery points and

multiple contracts, the idea of a Southern delivery point should not be

discarded. The idea cannot be appraised in a vacuum, however, results of

the research outlined here might be useful in evaluating the establishment

of such a delivery point, especially the information on magnitudes of lo-

cation variability.
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