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HEDGING AND JOINT PRODUCTION: THEORY AND TLLUSTRATIONS
Gordon L. Rausser¥®

The principal results of Anderson and Danthine can be sunmarized as

follows:

1. In general, cash and future positions should be determined simul-
taneously.

2. The optimal hedge should be viewed as a sum of risk-minimizing posi~
tion and a speculative position; hence, the traditional "routine hedge" in
general is suboptimal.

3. The conventional portfolio framework involving the application of the
mean variance formulation can be generalized to the case of multiple cash
goods and multiple futures.

4. Basis risk is not only important for physical goods which are equiva-
_ lent to goods defined by prespecified futures contracts but as well for those
goﬁds for which no fu;gr§§'marke§;%§i§§s. Obviously, the magnitude of the

hould ‘ekceed the basis risk for the former

basis risk for the lééfer casaﬂ;
case; but, in any event, “the resulting "cross-hedges" can be computed in
exactly the same fashion as the conventional hedge.

5. Finally, the allocation signal to be used by hedger in selecting among
alternative production levels is a Tinear combination of his spot market price
expectations and the relevant futures prices.

These results, aside from the clarifications needed to incorporate basis
risk, follow immediately from conventional portfolio theory. If the routine

hedge defined by Hieronymus represented conventional wisdom, the paper by

*Professor and Chairman, Department of Agricultural and Resource Economics,
University of California, Berkeley.



Andarscn and Danthine (A-D} would be a significant contribution. _However, as
A;gwggsggnjze,_this is clearly not the case.

. To be sure, the paper's distinguishing feature is the explicit recognition
of basis risk in the context of conventional portfolio theory. This recogni-
tion provides one of the more interesting implicatioms of the A-D analysis.

Specifically, in the absence of basis risk,.the risk premium disappears; and

the relevant price signal te be used by the hedger does not include the spot

price e

iétjan,cgmpmaaat. The hedger need only equate mwarginal cost to

th rent. futures priceyiég$;ggxt,pgripé‘s;baSis, This. result has. been

all risk-averse firms in the market will key their production decisions.to the

futures price; and, thus, there is a separation.of the real production deci-

sion and the futures market position decision. The incorporation of basis
1

ever, even under the special agsumptions, eliminates this separation.
- “§igen‘£h§;§£ove obserQaﬁiQns, what isfipewultfmate'ygiua,of the analysis
géwa&cgﬁijgzghis paperf, Two possible. purposes for the analysis can be dis-
tinguished. First, the framework could be advanced as a market-based. theory
ﬂrfasggbpres;ripgﬁV£ paradigm of choice for.variﬂgsxtypés‘Qf»ﬁedgers_aad_

s§g§q1ators._ In what follows, I shall focus on each of thﬁ§e;tw0.purp@§es,?

1thaxthat;)§f the relevant covariance matrix ameng the multiple cash: and
futures prices is singular, we have an equivalence to the absence of basis
risk;.and, once again, we have a separation of physical and futures market
position decisions.

25 technical problem exists in the analysis provided by A-D which should
be noted, They implicitly assume that their optimal conditions provide an
interior solution. This is not insured and, in fact, one would expect that,
in the context of multiple cash goods and wmultiple futures, that corner solu-
tions would arise. This problem can be easily carrected by restating the
necessary conditions via the Kuhn-Tucker formulation and- thus admitiing non-
interior soluticns.




“Market-Based Theory

Although A-D do not advance their formulation in the context of a market
equilibrium formulation, the spirit of their analysis could be used for this
purpose. Unfortunately, such an extension of their analysis would provide a
market-based theory which is inadequate. Available empirical evidence, knowl-
edge of ekisting institutions, and advancements in theoretical formulation -
suggest that a framework for futures market beshavior must admit {1) several
groups ‘of market partié¢ipants, both raticnal and irrdtional and informed and
uninformed: (2} risk aversion: (3) weatth limitations and imperfect c&ﬁit&i
é&%&ets; {(4Y indivisible capital and. choice selecticns: ﬁnd’(S)zf%éﬁgact%@ﬁ’
and information costs. Transaction and informatien costs are particularly
important in a futures markets®' attempt to form the relevant information set
composed of exogenous influences such as planning intentions, yields, ‘consump-
tion, export demand, and the 1ike. &iven this information base, which re-
“flects the aggregate judgmental views of 211 participants, the market must
also perform a second function, namely, transmif this information into a
futures price. The efficiency with which this transmission is accomplished
dépends upon the influence of irrational market participants, uninformed
market participants, risk aversion, waalth limitations, imperfect capital
markets, and alternative transaction and information costs. The A-D formula-
tion explicitly admits only risk aversion and, thus, cannot capture those
price transmission errors which emanate from the remaining influences.

“Progress has been made -in the context of fut res market beﬁavia;>en 150~
tating the potential influences of irrational market participants by Stein,
uninformed market participants by Grossman, and heterogeneous information
expectations and the importance of wealth by Figlewski. However, no one has

yet dealt sguarely with the influence of imperfect capital markets and



indivisible choice selections or, for that matter, related all of the various

possible sources of errors in & single comprehensive model.

Prescriptive Paradigm-Based Theory

It is difficult to imagine a situation in which a decision-maker evaluat-

ing positions in futures markets would find the formulation advanced by A-D

useful., At best, the A-D analysis.represents only a first cut at an opere-
tional empirical formulation. The simplifying assumptions that are imposed in
the development of their framework for most behavieral units are unaccept-

able. These simplifying assumptions include:

1. A two-period formulation. In the context of portfolio theory,

the A-D framework could be generalized along the lines of
SamueTson, Merton, and Steihis previous work. The A-D formula-
tion does not admit the possibility of changing future positions
many- times during a particular period of holding an open cash
position and, thus, is unrealistic. The authors might benefit

:fném~c0nsu1ting a recent article by Tesfatsion who has investi-

gated the use of myopic decision-rules in approximating the out-

come. of dynamic aptimizatian«pnob}am&.l

lTesfatsion shows that the degree of approximation is improved the
smaller the uncertainty in a system and the higher the correlation among
the gains of different periods. Moreover, he finds the bound for the
approximation error which is expressed in terms of absolute risk aver-
sian, variance of the stochastic element, and the marginal gain,
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The mean-variance framework utilized by A-D is, indeed, restric-
tive. The reievant statistical distributions for most agri-
cultural commodities are not two-parameter distributions and are
most certainly not Gaussian {see the empirical evidence sum-
marized by Day). Given the failure to satisfy this condition for
the mean-variance formulation, the remaining condition of quad-
ratic utility function implies well-known absurdities. Hence, it
can be rejected largely because of its ancmalous properties in
the large (Arrow and Pratt).

The formulation does not include production uncertainty or un-
certain input prices. Given the mean-variance formulation em-
ployed by A-D, their results will not be seriously altered by
this omission. However, a more general formulation which allowed
for skewed distributions and decreasing absolute and relative
risk aversion, production uncertainty would indeed modify the A-D
results.

The framework employed by A-D assumes no wealth constraints and
perfect capital markets. No hedger or speculator with whom I am
aware is faced with such a perfect world or any set of circum-
stances even remotely resembling such a perfect world. These
factors strongly influence the optimal behavier of any particular
market participant and place inte proper focus the important con-
cept of “gamblers ruin.®

The A-D framework utilizes available statistical information to
estimate the price relationships between futures and spot in
order fo capture the appropriate cross-hedging strategy. Unfor-

tunately, these price relationships are viewed as totally
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random and thus neglect the causal mechanisms that exist between
futures and spot markets. A number of systematic influences or
causal variables—-such as transport costs, interest rates, energy
prices, and the like—directly influence these price relation-
ships and cause them to change over the 1life of a particular
futures contract. A-D completely neglect such causal factors,
the seasonality of price relationships, and the inherent insta-
bility in such re]ationships.ﬁ1 _

Thagigg}%cafians of the above observations can be briefly illustrated in
terms.of two types of futures markets' hedging participants. First, for pro-
ducers, the implications of 2 and 3 should be obvious. Moregver, explicit
recngition of 4 requires a formulation to admit the notion of }jquidity
risk. Such risk, given empirical evidence on fixed credit lines available
from bankers, has an important effect on farmers' hedging activities.

Another group of hedging participants-——food prmcessorsuw§é31>ﬂﬁt only in
spot and futures markets but as wefT in "actuals" or "forward cohtracting mar-
kets™ (FCM). Forward contracting markets are particularly important in the
context of a number of agricultural commodities, e.q., cocoa, coffee, sugar,
corn; and quantity availablity is often secured threough futures market activi-
tiés. The existence of FCMs and their relative importance, vis-a-vis spot and
futures markets, implies that food processors are concerned not only with

price ri¢k but as well with quantity {availability) risk and quality risk.

1?hey are certainly subject to changs. Fortunately, econometric tech-
niques are available for effectively capturing such changes (Mundlak and
Rausser).
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In addition, many food processors émp%oy the futures market to price the
produtt that they have contracted for in FCMs. This insitutional arrangement
can obvicusly not be dealt with by the A-D formulation. In addition to the
price and basis risk recognized in the A-D framework, food processors also
face liguidity risk, as suggested by 4, and still another risk associated with
their competitor’s hedging behavior., That is, for those elements of the food
manufacturing sector that closely approximate monopolistic competition, food
processors are especially concerned with their competitor's futures market
actions. If a particular food processor does not hedge and his major competi-
tor does and raw product prices increase significantly, the outcome of the
game on consumer market shares can be altered drastically. Hence, a prescrip-
tive paradigm for such behavioral participants must explicitly recognize this

sort of “compelitive risk."

Empirica} Applications

Although A-D's investigation of two illustrative examples is commendable,
for the above reasons, these treatments leave much to be desired. The esti-
mated random price relationships, the neglect of the life remaining on futures
contracts, the neglect of seasonality, and what appears to be the disregard
for existing institutions in these applications is bothersome. For the grain
storage example, A-D fail to recognize that a futures markets for barley
exists in Winnipeg. The specified static cost function is Tudicrous; and the
static price expectations that are assumed make this example artificial., Cer-
tainly the authors did not need to advance this example to demonstrate "how
the stochastic nature of outnut prices introduces an important jointness into

the production decision, even though the production technology is separable.”



The debt portfolio interest rate futures example also suffers from the
same }i%itations. Here we are informed that many agents have a satisfactory
way of selecting positions in the cash markets; and, thus, a risk-minimizing
formu%atian_;gn be employed. Unfortunately, they provide no evidence to jus~
action costs of organized futures markets lead such agents to revise future
positioﬁ;’ﬁére ??equently thén cash positions. As 5cted above, their framgw
wark has pathing whatsoever to say abaht suchhinfiuenﬁes. The additional
Gbservatiéa that the term structure interest rates obeys a degree of regular=
1ty~§&ggésts that they have nef closely examined recent data on yield curves.
Here, again, their framework sweeps under the rug many important causal fac-
tors which influence the relationship between cash and futures market prices.
Perhaps more importantly, they provide us with no information on the robust-
ness of their results to the arbitrary assumptions imposed. To add insult to

)iﬂjurya»thay viotate existing institutional knowledge by assuming only two
f&tu?eéiﬁérkets are available for hedging cash positions in 2, 5, and 1d—year

treasury bands.l

Summary

I have attempted to provide here only a thumbnail sketch of the limita-
tions of the A-D analysis. In the spirit of the snail's pace at which the

economic and finance professions seem to be addressing the behavior of futures

Ianother technical problem arises in the A-D analysis. They use RZ to
confirm the intuitive notion that, for a 2-year bond, the T-bill futures are
preferable if only one future is to be employed, whereas, for the 10-year
bond, the T-bond futures are preferable. This application of RZ completely
neglects the literature on the simultanecus determination of futures and spot
prices. For such simultaneous determination, the RZ provides no evidence
whatsoever and may, in fact, be misleading.



g.

ma%éets, the contribution offered by A-D in terms of a conceptual form%iation
%érebasis risk and cross-heding has some value. In fact, from a presériptive
stahdﬁﬂ%nt, it is one of the move interesting pieces that is currently avail-
able. Nevertheless, the economics and finance professions should not be sat-
isfied with such routine applications. Instead, incentives must be found for
EFight and’bbvibus?y competent research analysts, such as Anderson and

Danthine, to examine the real challenges and issues.
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