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Stochastic Dominance Analysis of
Futures and Option Strategies for
Hedging Feeder Cattle
R. Wes Harrison

Stochastic simulation and generalized stochastic dominance are used to compare the

risk-return properties of the Chicago Mercantile Exchange feeder cattle futures contract with

those of the feeder cattle put option contract. Cash marketing, futures, and option strategies

are analyzed for four backgrounding systems common to the mid-south region of the United
States. The results show that at-the-money put option strategies dominate corresponding

futures contract strategies according to generalized stochastic dominance. This implies that

at-the-money put option contracts are superior to feeder cattle futures contracts for risk-averse

backgrounders in the mid-south region of the United States.

Backgrottnding involves assembling and growing
calves from weaning weights to feedlot-ready
weights between seven and eight hundred pounds.
Most feeder calves go through some type of back-
grounding process prior to being placed in feedlots
for finishing. This is true particularly for calves
produced in the southern region of the United
States, where weaning weights tend to be lighter.
Backgrounding is an intermediate stage of produc-
tion that bears much of the adjustment between the
supply of calves and a sometimes volatile demand
for feeder cattle. Consequently, feeder cattle prices
are among the most volatile of all classes of cattle
(Spreen and Arnade 1984; Bobst, Grunewald, and
Davis 1982; Russell and Franzmann 1979). Feeder
cattle prices are also among the most difficult to
predict because several factors affect the demand
for cattle by feedlots. For example, the price of
feeds influences the demand for feeder cattle be-
cause it affects the margins feedlots receive for
feeding cattle to slaughter weights. In addition,
both domestic and international markets influence
the demand for slaughter cattle, which in turn af-
fects the demand for feeder cattle. Hence, the price
risk associated with producing feeder cattle can be
significant in some years.

In principle, price risk can be managed by hedg-
ing with futures and option contracts. However,
most studies on hedging feeder cattle in the mid-
south region were conducted prior to the adoption
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of option contracts in 1987. O’Bryan, Bobst, and
Davis (1977) investigated the effectiveness of the
Chicago Mercantile Exchange (CME) futures con-
tract for reducing revenue variability as compared
with the cash market. They found that revenue
variances were smaller for hedging compared with
cash marketing, but the reduction in variance also
resulted in a significant reduction in mean revenue.
In a similar study, Ward and Schimkat (1979) ex-
amined the effectiveness of futures contracts for
reducing price risks. Their study focused on ana-
lyzing alternate hedging ratios for the Florida
feeder cattle industry. They found futures contracts
to be a useful marketing tool for reducing price
risks. However, they did not address the risk-return
tradeoffs between cash marketing and hedging.
Grunewald (1980) constructed E-V efficient port-
folios for hedging and cash marketing strategies
for various Kentucky backgrounding operations.
His study indicated that portfolios on the E-V fron-
tier comprised 50% to 80% futures hedging strat-
egies. Hence, he concluded that hedging with fu-
tures could be an important marketing tool for re-
ducing the price risks for some backgrounding
operators. In a related study, Bobst, Grunewald,
and Davis (1982) found that the CME futures con-
tract could be an effective tool for reducing risks
given different price expectations for background-
ers. These studies have shown that hedging with
futures contracts reduces the risk of backgrounding
in the mid-south region, but only at the expense of
a significant reduction in average returns.

Option contracts, however, may be a more ef-
fective risk management tool for backgrounders.
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The essence of hedging with futures contracts in-
volves offsetting losses (gains) in the cash market
with gains (losses) in the futures market. However,
a put option contract allows backgrounders to pro-
tect their cash market positions against declining
prices, while retaining the possibility of greater
profits in the event that prices increase. This is
because hedgers are not obligated to buy or sell
futures contracts under the option strategy,
whereas under the futures contract strategy they
must offset their original futures position. In prin-
ciple, options are a superior hedging instrument in
this regard, but they do require the payment of a
premium that partially offsets, or may completely
nullify, this advantage, Moreover, even though op-
tions provide downside price protection, they result
in lower returns relative to a futures strategy when
prices decline. Thus, whether or not an option
strategy is superior to a particular futures-based
strategy is an empirical question that cannot be
answered a priori. The answer depends on the like-
lihood that prices will increase (or decrease) over
the hedging period, and on the level of the option
premium.

Harrison et al. (1996) examined the use of both
futures and option hedging strategies for back-
grounders in the mid-south region of the United
States. The study focused on comparing futures
and option strategies with contract grazing. The
authors analyzed the net return distributions for
integrated and contract production for a back-
grounding system common to the study area. Using
stochastic dominance analysis, they showed that
owning pasture in a grazing contract dominates
integrated production when coupled with a futures
strategy for generally risk-averse backgrounders.
Grazing contracts were also found to dominate op-
tion strategies for the strongly risk-averse back-
grounder,

The purpose of this study is to examine the risk-
return properties of hedging strategies that use the
CME feeder cattle option contract and compare
them with strategies that use the CME feeder cattle
futures contract. This study differs from previous
literature in that it directly compared futures and
option strategies to cash marketing strategies for
several backgrounding systems common to the
mid-south region of the United States.

The paper is divided into three sections. The first
section discusses the empirical methods used in the
study, The selected backgrounding systems are de-
scribed, and cash marketing and hedging models
are presented. The methods and data used to sto-
chastically simulate cash marketing and hedging
models are also discussed. The second section pre-
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sents and discusses the results of the study. The
final section of the paper discusses the conclusions.

Methods

Expected utility theory shows that risk-averse in-
dividuals are willing to trade off expected return
for a reduction in risk. Both futures and option
contracts can potentially reduce the risks of back-
grounding. Yet the optimal selection of a hedging
strategy depends on its relative risk-return tradeoff
and the risk preferences of the decision maker.

Mean-variance (E-V) and stochastic dominance
(SD) analysis are the predominant tools used for
evaluating risky alternatives in the agricultural
economics literature. Stochastic dominance and
E-V analysis are closely related since both provide
a mechanism for constructing efficient sets, which
exclude alternatives that would lower expected
utility. In fact, E-V and second degree stochastic
dominance yield equivalent results when the out-
come distributions of the risky alternatives are nor-
mal, However, SD is a more robust test when out-
comes are not normally distributed since it imposes
no restrictions on the probability distributions of
the risky alternatives. Consequently, SD is appli-
cable to a broader set of empirical problems.

The three commonly used forms of stochastic
dominance are first degree stochastic dominance
(FSD), second degree stochastic dominance (SSD),
and stochastic dominance with respect to a func-
tion (SDRF) or generalized stochastic dominance
(GSD). Of the three, FSD is the least discrimina-
tory test since it makes only the weak assumption
that more income is preferred to less, Second de-
gree stochastic dominance provides more discrimi-
natory power because it imposes the additional as-
sumption of risk aversion, but in many cases both
FSD and SSD yield efficient sets that are too large
to aid in decision making, For this reason GSD is
often more useful because it provides a means to
construct efficient sets for various levels of risk
aversion.

Meyer’s generalized stochastic dominance
(1977) is grounded in expected utility theory. As-
sume a decision maker whose utility as defined
over income is given by U(y). Moreover, assume
the decision maker faces two risky alternatives, A ~
and Az, with cumulative probability distributions
given by F(y) and H(y) respectively, GSD defines
both necessary and sufficient conditions under
which F(y) is preferred to H(y) by decision makers
whose Arrow-Pratt coefficient of absolute risk
aversion lies within a specific interval. More spe-



272 October1998

cifically, GSD solves for a utility function U(y)*
which minimizes

(1)
J

:[H(y) - F(y)]U’(y)dy

subject to

(2)
-u’’(y)

RL(y) = -u (y)
= Ru(y),

where –U’’(y)/U’(y) is the Arrow-Pratt measure of
absolute risk aversion. Meyer has shown that if the
minimum of expression (1) is nonnegative, then
F(y) is preferred or indifferent to H(y) for the class
or decision makers with risk preferences that fall
within the interval RL(y),Ru(y). GSD provides a
partial ordering of uncertain alternatives by divid-
ing them into two mutually exclusive sets: an ef-
ficient set and an inefficient set. The inefficient set
contains alternatives that, if chosen, would unam-
biguously lower expected utility. GSD is used to
evaluate selected cash marketing and futures and
option hedging strategies for selected background-
ing systems in this study, GSD was chosen as the
analytical framework because the outcome distri-
butions for option strategies are not normaIly dis-
tributed, and because it allows for the construction
of efficient sets for various levels of risk aversion.

Stochastic dominance analysis requires that
probability distributions for the cash marketing and
hedging strategies be available for evaluation. The
probability distributions for these strategies are es-
timated by stochastically simulating cash and fu-
tures prices for the selected backgrounding sys-
tems. Once simulated, cash and futures prices are
combined with cash marketing and hedging mod-
els to construct probability distributions for local
selling prices and unit hedging revenues for the
selected backgrounding systems. These distribu-
tions are then analyzed using GSD.

Simulation of the Marketing Strategies

Cash marketing, futures hedging, and option hedg-
ing strategies are simulated for four backgrounding

Agriculturaland ResourceEconomicsReview

systems. These systems were selected after review-
ing literature related to backgrounding operations
in Kentucky and the mid-south (Bradford et al.
1978; Johnson, Ferguson, and Rawls 1989). While
the literature notes many possible systems, four
were identified by extension specialists as the most
common in the study area. General characteristics
for the selected systems are summarized in table 1.
Each backgrounding system (BS) is designed to
grow a calf from a weaned weight in the 450–500
pound range to a market weight between 700 and
800 pounds. Marketing dates for the four systems
are determined by their respective ending dates. Of
the four systems selected, three are winter systems
that begin in October and end with sale dates the
first week of April, August, and September of the
following year. The fourth system is a summer
grazing system that begins in April and ends in
October of the same year.

The marketing strategies assume that price risk
is defined as the variability in the seasonal pattern
of cash and futures prices over the selected back-
grounding periods. Returns for the marketing strat-
egies are simulated for the 1992 production period,
which is the reference year for the study,

Cash Market Strategies. Unit returns for the cash
marketing strategies are simulated stochastically
by modeling the stochastic nature of local selling
prices for each of the four backgrounding systems.
The following formula is used:

(3)

where

sPi =

Cpi =

sPi= cPi+ ccPi,

the simtdated local selling price for a
Medium No. 1 steer with a sale date
determined by the ith backgrounding
system,
the observed 1992 week’s average local
cash price for a Medium No. 1 steer at
the time the ith backgrounding system
is initiated,

Table 1. General Characteristics of the Selected Backwoundinz Svstems-.

Winter Summer

Characteristic BS , BS2 EL!& BS4

Animal type Steer Steer Steer Steer
& weight 450 Ibs 450 lbs 450 Ibs 500 lbs

Typical feeds Grass hay, corn Fescue pasture, corn Fescue pasture, corn
& forage

Fescue pasture
grain, & soy. meal siiage, & soy. meal silage, & soy. meal

Period (days) 182 304 335 183
Beginning date October October October Auril
Marketing date April August September O;tober
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CCF’i = the stochastically simulated change in
local cash prices over the
backgrounding period for the ith
backgrounding system, and

i = 1, 2, or 3, for backgrounding systems
that begin the first week in October and
end with sales the first week of April,
August, and September, respectively;
and where i = 4 for the system that
begins the first week in April and ends
with sales the first week of October.

Futures Contract Strategies. A short hedging strat-
egy is also modeled for each backgrounding sys-
tem, The hedging strategy assumes that futures
contracts are sold at the beginning of the back-
grounding period, then repurchased later when
cattle are sold on the local cash market. The feeder
cattle contracts selected for hedging are the CME
contracts that mature closest to, but after, the sale
dates of each backgrounding system. For example,
the CME April contract is used as the hedging
instrument for the first backgrounding system,
which begins the first week in October and ends
with cash sales the first week in April. Other hedg-
ing strategies are open to backgrounders, of course,
but the complexities they add to the analysis are
beyond the scope of this study.

Unit hedging revenues are simulated in a fashion
similar to that described for cash marketing. How-
ever, the stochastic nature of hedging revenues is
described by relative changes in the futures price
and local cash price at the time the hedge is lifted.
Hence, the ending period basis is the random event
that determines the variation in hedging revenues.
Unit hedging revenues for the futures strategies are
simulated using the following formula:

(4) HRi = Fi + Basisi – HCi,

HRi = the simulated unit hedging revenue for
Medium No. 1 steers with a sale date
determined by the ith backgrounding
system,

Fi = the observed 1992 week’s average
closing futures price for the selected
CME feeder cattle futures contract at
the time the ith backgrounding system
is initiated,

Basisi = the stochastically simulated local
ending period basis for the z’th
backgrounding system (the basis is
defined as cash price minus futures
price), and

HCi = unit costs that include a $50
commission and brokerage fee for one
round turn trade, and a 10% interest
charge on $1,000 for margin calls.

Option Contract Strategies. The use of a put option
to protect against declining prices over the back-
grounding period is next modeled for each back-
grounding system. The backgrounder is assumed to
select at-the-money strike prices, that is, a strike
prices equal to the current futures price at the be-
ginning of the respective backgrounding period. In
addition, strategies assume that put options are pur-
chased at the beginning of the backgrounding pe-
riod and expire/sell decisions are made when
feeder cattle are sold on the cash market. The op-
tions used as the hedging instrument correspond to
the futures contracts of the previously described
short hedge. For example, the April put option is
used as the hedging instrument for the first back-
grounding system. Other option strategies and
strike prices are available to backgrounders, but the
complexity they add to the analysis is beyond the
scope of this study.

Simulating the stochastic properties of options is
more complex than the previous two cases, If at the
end of the backgrounding period prices have not
changed or have increased such that they are equal
to or greater than the strike price, then the option
will have no intrinsic value. Moreover, the option
will have very little time value since it will be close
to expiration. In this case, the option has no value
and the backgrounder’s unit revenues would equal
the local cash prices less premium and brokerage
fees. However, if prices have decreased to levels
below the strike price, then the option’s value
would equal the difference between the strike price
and the futures price (assuming zero time value). If
the backgrounder sells cattle on the local cash mar-
ket and the option on the option market, then unit
revenues would equal the strike price plus the end-
ing period basis less premium and brokerage fees.
Following this logic, unit revenues for the option
strategies are simulated as follows:

(5a) OPRi = SPi – PREM(Si) – OPCi,
if Fi + CFPi 2 Si

or

(5b) OPRi = Si + Basisi - PREM(Si)
- OPCi, if Fi + CFPi < Si

where
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OPRi = the simulated unit option revenue
for Medium No. 1 steers with a
sale date determined by the ith
backgrounding system,

CFPi = the stochastically simulated change
in futures prices for the selected
CME feeder cattle contract over the
ith backgrounding period,

Si = the at-the-money strike price
associated with the CME put option
contract, which is equal to the
futures price used in the traditional
hedging strategy (Fi),

PREA4(SJ = the premium charged for the CME
feeder cattle put option contract
given Si, and

OPCi = unit option costs that equal a $50
brokerage fee, and all other
variables are as previously defined.

Estimating Option Premiums

Options are traded for numerous strike prices at
specified intervals above and below the current fu-
tures price for any given futures contract. In gen-
eral, strike prices close to the current futures price
for nearby futures contracts are the most actively
traded. However, strike prices on options with ex-
piration dates in the more distant future may not be
actively traded. This is a problem for the option
contracts used for the longer backgrounding peri-
ods in this study. Consequently, observed premi-
ums for strike prices (Si) on these contracts were
not available,

To circumvent this problem Black’s model is
used to estimate the option premiums (PREA4(SJ)
in this study. Black’s formula is a derivative of the
Black-Scholes model for European stock options
(Black 1976). It relates the current option premium
to the current futures price, the time remaining to
option expiration, the interest rate, and the futures
price volatility. Use of Black’s model requires that
an estimate of futures price volatility be obtained.
Two methods are typically used.

The first method involves using current premi-
ums for several options with different strike prices
and then solving Black’s formula for the so called
implied volatility (Kenyon 1984). This method
cannot be used for the contracts associated with the
longer backgrounding periods because no strike
prices were traded in October 1992, the reference
month and year of the model. The other method
involves measuring the variance of futures prices
over a historical period that includes variation
similar to that expected in the future. This is the

method adopted by this study. Closing prices for
the twenty trading days prior to the maturity dates
of the 1992 CME April, August, September, and
October feeder cattle futures contracts were col-
lected. These data were used to estimate the vola-
tility of futures prices according to the method pre-
scribed by Kenyon (1984, p, 103). The interest rate
used in the calculation of premiums was 3.8Y0,

which was the average annual rate for a 1992 one
year United States Treasury bill.

Stochastic Simulation of Cash and Futures Prices

The stochastic nature of the cash marketing, fu-
tures hedging, and option hedging models is de-
scribed by the means and variances of CCPi9 Ba-
sisi, and CFPi,which in turn are defined by the
means, variances, and covariance of cash and fu-
tures prices. Stochastic simulation of the models
requires that a series of random draws be generated
from the underlying stochastic process that gener-
ated cash and futures prices over each background-
ing period. This is accomplished by using a mul-
tivariate normal distribution to approximate the
stochastic nature of historical cash and futures
prices over each backgrounding period. The mul-
tivariate distribution ensures that covariances
among cash and futures prices are maintained.

Naylor et al. (1966) describes a method for samp-
ling variates from the multivariate normal distri-
bution. This procedures utilizes a theorem that
states that given an m-dimensional vector, z, which
contains independent standard normal variates,
then there exists a unique lower triangular matrix
C such that

(6) X=cz+p,

where x is an m-dimensional vector of random
variables and p is an m-dimensional vector of ex-
pected values for each element in x. Moreover, if
the variance-covariance matrix of x is defined as V
= E[x – p) “(x – p)’], then it can be shown that V
= CC’ (King 1979). Therefore, the elements of C
can be calculated from V, and each variate in x can
be generated as follows:

(7) .Xi=Pi+ &ijZi, i=l, . . ..m.

where Cijare the elements of C and zi are elements
of z.

This procedure is used to randomly select 200
samples of cash and futures prices (x) for each
marketing strategy analyzed in this study. These
stochastically generated samples are used to calcu-
late CCPi,Basisi, and CFPi, which are used in the
previously described models to construct probabil-
ity distributions for selling prices and hedging rev-
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enues, The multivariate normal distribution used to
generate cash and futures prices is defined by the
means (p), variances, and covariances (V) esti-
mated from weekly averages of Kentucky cash and
CME closing futures prices for Medium No. 1
steers. These data were collected over the period
1978 to 1992 for the first weeks of beginning and
ending months of each backgrounding system. All
prices were deflated using the consumer price in-
dex (1992 = 100).

Results

Summary statistics for the stochastic simulations
of CCPi, Basisj, and CFPi are presented in table 2.
The results show that the average CCPiis positive
for each backgrounding system (BS), which indi-
cates that prices tended to increase over the sample
period. The most significant increases in prices are
associated with the winter backgrounding systems,
which led to higher unit returns for the cash mar-
keting alternatives of BSI, BS2, and BS3 relative to
the summer system BS4. Of the winter systems,
BS3 yielded the highest average return because of
higher probabilities that prices increase over this
backgrounding period.

Summer backgrounding (BS4) yields lower av-
erage returns because of relatively low probabili-
ties that cash prices increase over the summer

months. This is shown by a relatively low average
change in cash prices over the backgrounding pe-
riod, i.e., CCP4 = .41 (table 2), However, even
though it yields the lowest average return, the sum-
mer backgrounding system (BS4) is associated
with the least amount of variability in returns. This
is shown by a lower standard deviations for CCP4
and SP4 relative to the cash marketing alternatives
for the other three backgrounding systems.

These results imply that producers adopting
backgrounding systems that begin in the fall and
end with marketing in the spring and midsummer
months have a higher probability of experiencing a
price increase relative to summer backgrounding,
However, the higher returns associated with winter
backgrounding are accompanied by greater vari-
ability. Hence, although winter backgrounding
yields higher returns on average, it has a higher
probability of unfavorable returns in some years.

Summary statistics for the stochastic simulations
for SPi, HRi, and OPRi are also presented in table
2. Figures 1-4 illustrate the cumulative density
functions for each marketing strategy. All futures
contract strategies yield average unit revenues be-
low the cash marketing alternatives. This is ex-
pected since hedging with futures contracts offsets
the gains (losses) of increasing (decreasing) cash
prices with losses (gains) in the futures market.
Moreover, futures are associated with transaction
costs that lower their average returns relative to

Table 2. Summary Statistics for Simulated Distributions and Marketing Strategies for Selected
Backgrounding Systems

Change in Ending Period Change in Selling Futures Option
Backgrounding Cash Price Basis Futures Price Price Revenue
System

Revenue
(ccPi) (Basisi) (CFPi) (sPi) (HR,) (OPR,)

Ott-April (BS,)
Mean
Standard Dev.
Skewness

Ott-Aug (BSJ
Mean
Standard Dev.
Skewness

Ott-Sept (BSJ
Mean
Standard Dev.
Skewness

Apri14)ct (BSJ
Mean
Standard Dev.
Skewness

4.62 (4,59)’ -8.52 (-8.51)
12.95 (13.10) 4.79 (5.04)

4.28 (4.29) -7.84 (-7.84)
16.57 (16.06) 4.33 (4,25)

5.41 (5.37) -7.74 (-7.73)
15.64 (15,80) 3.41 (3.61)

.41 (,38) -7,48 (-7,49)
7.95 (8.37) 2,99 (2.96)

($lcwt)

2.55 (2.52)
15.29 (15.51)

2.38 (2.36)
14.94 (15.08)

3.37 (3.34)
17.15 (16,73)

7.13 (7.09)
20.29 (20.76)

81.34 70.46 81.00
12.98 4.80 11,59

.03 -.22 .57

81.00 69.77 79.63
16.61 4.34 15.52

.22 .10 .68

82.13 69.81 80.80
15.68 3.42 14.45

.10 -.22 .67

77,51 67.03 73,91
7,97 3.01 8.78
-.05 -.13 ,44

1. Summary statistics for the historical distributions are reported in parentheses. The means and variances for simulated CCP,,
Basisi, and CFPi were found not to be significantly different from the means and variances of the historical price data according
to t and F tests.
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Figure 1. Cumulative Density Functions of the Marketing Strategies for Backgrounding System 1.

cash sales, However, hedging with futures con- ity in cash prices (CCPi). This is also shown by
tracts is associated with less risk relative to cash standard deviations that are lower for the futures
marketing because the ending period basis (Basz%i) strategies as compared with their cash marketing
is significantly less variable relative to the variabil- counterparts (table 2). This supports the results of
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Figure 2. Cumulative Density Functions of the Marketing Strategies for Backgrounding System 2.
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Figure 3. Cumulative Density Functions of the Marketing Strategies for Backgrounding System 3.

previous studies that found that traditional hedging Schimkat, 1979; Bobst, Grunewald, and Davis
with futures contracts is less risky relative to cash 1982).
marketing, but only at the cost of lower mean re- Average unit revenues for the option strategies
turns (0’ Bryan, Bobst, and Davis 1977; Ward and are greater than those for the futures strategies for
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Figure 4. Cumulative Density Functions of the Marketing Strategies for Backgrounding System 4.
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all four backgrounding systems (table 2). This oc-
curs because the option strategies yield higher re-
turns relative to the futures strategies if prices in-
crease and lower revenues relative to futures if
prices decline. Thus, since the backgrounding sys-
tems considered in this study have higher prob-
abilities of increasing prices (as shown by positive
average price changes, table 2), the option strate-
gies have higher revenues relative to the futures
strategies at the upper tails of the CDFS (figures
14).

However, even though the option strategies
yield higher returns, their returns are more variable
relative to the futures hedging strategies (table 2).
Hence, they may be attractive to some decision
makers because they dominate the option strategies
at the lower tails of the CDFS (figure 1). Other
results show that the option strategies compare fa-
vorably with cash marketing because they are
skewed toward the upper tails of their CDFS (fig-
ures 1-4). As before, this occurs because prices
tend to increase on average for each background-
ing system.

Stochastic Dominance Analysis

An analysis of the summary statistics for the rev-
enue distributions is incomplete without the aid of
an efficiency criterion to determine the preferred
strategies. This is because the preference of any
particular alternative depends on relative risk-
return tradeoffs and the risk attitudes of the back-

Agricultural and Resource Economics Review

grounder. Generalized stochastic dominance
(GSD) is used to construct efficient sets for the
selected backgrounding systems (tables 3 and 4).
Elicited risk preferences are not available for back-
grounders in the study area, The risk categories
used in this study were taken from a study by Wil-
liams et al. (1993). The GSD analysis was con-
ducted using a computer program developed by
Goh et al. (1989).

Table 3 presents GSD pairwise comparisons of
the marketing strategies for each backgrounding
system. This allows for direct comparisons of each
marketing strategy for a particular backgrounding
system. The futures strategies for BS,, BS2, and
BS3 are dominated by both the cash marketing and
option strategies for the generally risk averse effi-
cient set. This result is also shown for moderately
and strongly risk averse categories (table 3). The
cash marketing strategies dominate the futures
hedging strategies because the basis yields average
hedging revenues that are significantly lower than
cash revenues (table 2). This occurs even though
the basis is significantly less risky relative to cash
prices. The option strategies also dominate the fu-
tures strategies, but for different reasons. The
dominance of the option strategies is associated
with the fact that prices increase significantly on
average for the winter backgrounding systems
(table 2). This results in the option strategies being
skewed significantly toward the cash marketing
distributions (figures 1-4).

However, the cash marketing strategies were

Table 3. Stochastic Dominance Pairwise Comparisons of Marketing Strategies for Selected
Backgrounding Systems

Backgrounding Generally Risk Moderately Risk
System

Strongly Risk
Averse’ Averse Averse

Ott–Aprii (BS, ) Cash Futures Option Cash Futures Option Cash Futures Option
Cash lb ? 1 ? 1 0
Futures o— 0 o— 0
Option

o— 0
? l— ? l— 1 l—

Ott-Aug (BS2) Cash Futures Option Cash Futures Option Cash Futures Option
Cash 1 ? I ? ‘/ o
Futures ? o 0 0 ?

Option
o

? l— ? l— 1 l—
Ott-Sept (BSJ Cash Futures Option Cash Futures Option Cash Futures Option

Cash 1 ? 1 ? 1 0
Futures o— 0 o— 0 o— 0
Option ? 1 ? I 1 l—

April-Ott (BSJ Cash Futures Option Cash Futures Option Cash Futures Option
Cash 1 1 1 l— 1 1
Futures 0 0 o— 0 o— 0
Option 0 1 0 I 0 l—

“Generally risk averse, moderately risk averse, and strongly risk averse categories are defined by Arrow-Pratt coefficient intervals
of 0,04.105, 0.01054,052, and 0.052-0,105, respectively (Williams et al. 1993),
[JReading across, a one indicates that the row strategy dominates the column strategy, a zerO indicates that the row ‘trategy ’s

dominated by the column strategy, and a question mark indicates no domination.
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found to dominate both futures and option strate-
gies for the summer backgrounding system regard-
less of the backgrounder’s level of risk aversion.
This means that the reduction in risk associated
with the futures and option strategies is not large
enough to offset the corresponding reduction in
average revenues when compared with cash mar-
keting, This occurs because summer background-
ing is associated with relatively little price risk,

Table 4 presents GSD efficient sets when mar-
keting strategies are compared across all back-
grounding systems. A check (~) indicates that a
strategy is a member of the efficient set. All strat-
egies not included in the efficient set are domi-
nated by at least one strategy in the set. The gen-
erally risk-averse efficient sets exclude the market-
ing strategies associated with backgrounding
system BS2. The cash marketing strategies for BS3
have a higher mean and a lower standard deviation
(or variance) relative to their BS2 counterparts
(table 2). Hence, BS3 dominates BS2 for all mar-
keting strategies considered. This implies that risk-
averse decision makers would prefer background-
ing system BS3 to BS2. Summer backgrounding
(BSd) is also excluded from all the efficient sets.
This is an interesting result since BSAis the least
risky of all strategies considered, and it is generally
known that producers in the study area background

Table 4. Generalized Stochastic Dominance
Eftlcient Sets of Marketing Strategies for
Selected Backgrounding Systems

Generally Moderately Strongly
Backgrounding Risk Risk Risk
Svstem Aversea Averse Averse

Ott-April (BS,)
Cash d’ d
Futures
Option d d d

Ott-Aug (BSJ
Cash
Futures
Option

Ott-Sept (BSJ
Cash d d
Futures
Option

April–Ott (BS.)
Cash
Futures
Option

‘Generally risk averse, moderately risk averse, and strongly risk
averse categories are defined by Arrow-Pratt coefficient inter-
vals of 0.0-0.105,0.0105-0.052, and 0.052–0. 105, respectively
(Williams et al. 1993).
b(~) indicates that a strategy is a member of the efficient set.
All strategies not included in the efficient set are dominated by
at least one strategy in the efficient set.

during the summer. The occurrence of summer
backgrounding may be explained by cost advan-
tages of summer grazing relative to winter feeding.
Nevertheless, pairwise comparisons of all the mar-
keting strategies reveal that BS4 is dominated by
the option strategy associated with BS3, Hence,
risk-averse producers may want to consider this
winter backgrounding system coupled with an op-
tion strategy over summer backgrounding.

Summary and Conclusions

This study compares the risk management proper-
ties of the CME feeder cattle futures contract with
those of the CME feeder cattle put option contract.
Stochastic simulation was used to estimate the unit
return distributions for cash marketing and hedging
strategies of four backgrounding systems common
to Kentucky and the mid-south region of the
United States. Local cash and futures prices were
the stochastic inputs into the model. The return
distributions were analyzed using generalized sto-
chastic dominance.

A significant finding of this study is that at-the-
money feeder cattle put option strategies are supe-
rior to routine hedging with feeder cattle futures
contracts. Option strategies dominate their corre-
sponding futures contract strategy for each of the
winter production systems according to general-
ized stochastic dominance. This occurs because of
higher probabilities that prices will increase over
the winter backgrounding periods, and because op-
tion premiums did not significantly offset the up-
side revenues associated with the option-based
strategies. Moreover, the cash marketing strategies
also dominated the futures strategies for the winter
backgrounding systems. These results held true re-
gardless of the producer’s level of risk aversion.

Nonetheless, the cash marketing strategies were
found to dominate the futures- and option-based
strategies for the summer backgrounding system
regardless of the backgrounder’s level for risk
aversion. Therefore, backgrounders interested in
summer backgrounding may not want to use either
the futures- or the option-based strategies consid-
ered in this study. Nevertheless, when winter back-
grounding is compared with summer background-
ing, generalize stochastic dominance shows that
winter backgrounding coupled with a put option
hedge dominates the summer backgrounding sys-
tem.

The principal advantage of options is that they
allow hedgers flexibility in setting lower bounds
on revenues while allowing for upside return po-
tential. The results of this study showed that option
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strategies with at-the-money strike prices are pre-
ferred to routine hedging for several background-
ing systems in the mid-south region of the United
States. However, further research is needed to con-
clude that options are superior to futures contracts
as a risk management tool, For example, selective
hedging strategies, where the backgrounder lifts
and replaces a short hedge a discrete number of
times during the production period, may result in
higher mean returns and less risk relative to op-
tions. Evaluating whether or not options outper-
form these types of futures strategies is a possible
direction for future research.
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