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Hedging Portfolios for European Feed Processors and
Compounders Including Foreign Exchange Risk

Jack E. Houston, Glenn C. W. Ames and Robert B. Burney

U.S. futures exchanges have become an important risk management and
price discovery tool in international trade. Greater knowledge of futures
risk management and incentives for participation by traders who are
located outside of the United States could increase volume in commodities
and related financial futures contracts on U.S. exchanges. Thompson and
Bond (1985) reported that although precise measures of involvement of
foreign traders on U.S. futures markets was limited, a review of the
Commodity Futures Trading Commission's large trader reporting system
indicated that foreign traders were involved in the grains and soybean
complex and in the coffee, cocoa and sugar markets. CFTC data also
indicated that a majority of foreign traders with open interests were
identified with Europe and Canada (p. 981). Thompson and Bond concluded
that foreign traders are playing an increasingly active role in futures
markets.

Domestic and foreign hedgers face similar problems in deciding whether
to participate in futures markets. 'For both groups of hedgers, decisions
must be made regarding the levels of commodity stocks and sales, the
associated amount of timing of borrowing or lending commitments, and the
prices at which spot and futures transactions take place' (Thompson and
Bond, 1985, p. 981). However, foreign commercial hedgers must also
consider fluctuating exchange rates as well as contract specifications in
their decision framework. Therefore, the foreign and domestic hedger may
have substantially different objectives and strategies in hedging.

The objectives of this study were to (1) examine the potential for
both simple and multiple hedging of European imported soybean meal using
CBOT futures contracts, (2) determine the potential for hedging the
exchange rate risk using the British pound and the German mark IMM(CME)
futures contracts, and (3) test the effectiveness of a commodity .and
currency hedging portfolio using monthly data from 1978 through 1986.

Hedging Strategies for European Feed Processors

Futures markets provide risk shifting opportunities for producers,
processors, and handlers of agricultural commodities. European oilseed
crushers, feed processors and compounders may hedge current or anticipated
inventory levels or requirements in American futures markets. In the
U.S., futures markets have been used to hedge and to cross-hedge feed .
ingredients, such as distillers dried grains, rice bran, and other
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Department of Agricultural Economics at the University of Georgia, Athens,
Georgia.
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products which do not have futures contracts (Miller; Elam et al.).
However, hedging is not confined to domestic feed millers and processors
but has application for world commodity markets (Kuhn).

During the 1978-1986 period, U.S5. commodity prices and foreign
exchange rates demonstrated significant volatility, as the dollar
appreciated to record levels against some major currencies in the early
1980s and then again devalued against those currencies in the latter two
~years. Certainly, this situation exposed importers: to considerable
variation in net returns. Consequently, futures and options hedging and
cross-hedging strategies may be used as risk management tools in
international commodity markets. Thompson and Bond (1987) offer a more
recent caveat that "utilization of U.S. commodity futures exchanges by
offshore traders...is likely to vary according to the commodity and the
currency under review" (p. 50).

Several hedging situations may arise in the European soybean meal and
0il market. A European feed compounder may make a commitment at the
beginning of the year to import soybean meal at a future date, perhaps
four months later. In this case, the European compounder may desire
protection against a large soybean meal price increase between commitment
and delivery by using American futures markets. The compounder would buy
soybean meal contracts at the beginning of the period and offset his
futures position at delivery by selling back the contracts and buying the
cash meal. The gains (losses) in the futures market would be added to the
cost of the cash meal to determine the effective buying price.

In a more realistic and complex situation, the crusher would be
interested in protecting his gross processing margin (GPM), which is the
formula that reflects the difference between the cost of soybeans and the
value of the processed oil and meal. The crusher is concerned with the
value of all three commodities, beans, oil and meal in calculating his
potential profit and loss in the European market. Hedging the cost of the
raw beans for crushing would set the stage for the output market
transactions alternatives--cash, futures, and/or options (options are not
included in this analysis).

While cash and futures commodity prices change daily, a third
important element influences the effective sales price of the final
product, namely the exchange rate between the dollar and the European
crusher's currency. A hypothetical transaction may be helpful in
demonstrating the nature of the risk. Suppose the crusher had contracted
to sell meal to a dairy producers' cooperative or farmers' association at
a future date. The price of the raw beans may be ''locked in" through the
use of the CBOT futures market. If the exchange rate between the dollar
and the European currency is not protected by either a forward contract or
a futures position, the effective cost of the raw material may increase
due to appreciation of the dollar and thereby reverse the anticipated
profitability of the transactions. The crusher is then subject to
considerable exchange rate risk, which may be too large to be ignored in
its business decisions.
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Exchange rate volatility causes the effective price of goods and
services to fluctuate, introducing an element of uncertainty and risk into
international transactions. Forward contracting through the interbank
market may remove some of the risk, but forward contracting may not be
available to smaller firms. The IMM futures contracts in foreign currency
provide ready hedging and speculating opportunities. Recent literature
has tended to focus on the effectiveness of export hedging, optimal
hedging ratios for currencies and a comparison of hedging strategies.
These and other issues will be discussed in the next section.

Related Studies

Carter and Loyns (1985) introduced exchange rate risks into their
model for hedging western Canadian feedlot cattle using four general
hedging strategies. Market simulations of 622 lots of cattle from 1972 to
1981 compared average returns for each strategy against a no-hedging
alternative. Fourteen scenarios were tested, with and without including
exchange rate risks. Simple naive hedges simulated the feedlot operator
taking a short position on the U.S. live beef cattle futures market when
the cattle were placed on feed and lifting it when the cattle were sold.
Another scenario simulated a hedging strategy whereby the cattle were left
unhedged if critical levels of expected profit ($.05 and $.10/1b) were not
attainable, using U.S. futures, when the cattle were placed on feed. The
third strategy was a selective hedge placed anywhere up to six weeks after
feeding commenced if the same predetermined profit levels were
attainable. The fourth strategy involved placing the cattle on feed only
if the arbitrary levels of profit were attainable. The exchange rate was
allowed to vary between the time the hedge was placed and subsequently
lifted. The profit level with varying exchange rates was compared to
calculated profits without allowing the Canadian-U.S. exchange rate to
affect futures profits or losses during the feeding period.

In the Carter and Loyns analysis, the exchange rate impacted the
hedger's futures account only. Net profits after commission costs were
compared for each of the four general strategies versus calculated gains
or losses on the futures market when the exchange rate was arbitrarily
held fixed at the rate when the short position was taken. Results
indicated that the simulated routine naive hedge would have reduced
average profits for both heifers and steers while increasing price risk
for heifers and reducing price risk for steers compared to no hedging.
The other three general hedging strategies indicated positive profits for
steers but mixed results for heifers.

Also, the results indicate that exchange rate risk was a
significant source of hedging loss. Comparing each hedging
strategy with and without exchange risk, the results indicate
average profits to be consistently higher for heifers when
exchange risk is removed.

For steers the exchange risk does not consistently add to
hedging losses; but for some strategies, such as the routine
hedge, it does. (Carter and Loyns, p.37)
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The authors concluded that their simulation cast doubt on the
usefulness of U.S. fed cattle futures as a marketing tool in Canada
without a higher level of hedging sophistication. They further concluded
that basis risk was a problem for Canadian users of U.S. futures, claiming
"Chicago futures price changes do not explain enough of the variance in
Canadian cash cattle price to allow feedlot operators to reduce price risk
through hedging. In other words, the basis is too variable.' (p. 38) The
exchange rate impact on the hedger's basis and the relative Canadian-U.S.
cash prices were not explicitly measured by Carter and Loyns, and it may
be desirable to separate out the two effects in a hedging strategy.

Although European importers of U.S. protein meal feed ingredients are
subject to considerable price and exchange rate risk, feed compounders may
use American futures markets to hedge soybeans, meal and other feedstuffs
contained in their processing and ration compounding. However, simple
commodity hedging may not fully take exchange rate risks into
consideration. During many periods, there may be more variability in the
foreign exchange rate than in either the cash or futures price of the
imported commodity. Therefore, importers of U.S. commodities should be
aware of how they may utilize the futures markets to hedge both their
commodity and currency requirements.

Investigation of the appropriateness of currency futures for inclusion
in the commodity hedging portfolio is thus justified, given the premise of
exchange rate risk as a major contributor to the riskiness of the
international trader's portfolio (Dale; Grammatikos and Saunders; Chalupa;
Thompson and Bond, 1987). Despite the increasing importance of the
international marketplace for U.S. agriculture, past empirical work has
had a heavily domestic bias (Miller 1982; Elam, Miller, and Holder,

1986). However, the literature on foreign currency hedging (Dale; Hill
and Schneeweis; Thompson and Bond, 1987) indicates that there are
opportunities to combine commodity and currency futures contracts into the
same portfolio model. Indeed, the omission of exchange rate changes may
overlook the most important aspect of international commodity trade.

Procedures

The procedures involved comparing the feasibility of simple and
multiple hedging contracts as risk management tools for both the commodity
and the foreign currency requirements of European processors and feed
compounders. Portfolio analysis of cash and futures positions in
commodities and currencies at alternative levels of risk averseness were
analyzed using vector autoregression (VAR) and selective optimizing
procedures suggested by Johnson, Stein, Peck, Kahl, Brown and others.
Simulated simple and multiple commodity hedging portfolios on prices and
bases of U.S. and European markets were compared, with and without hedging
foreign exchange risks.

Nelson and Collins have addressed the purpose behind hedging, citing
Gray and Ruthledge's four "distinct approaches' to hedging and the
implications for the selection of an optimal portfolio. Although the
dependence of the selection of the optimal portfolio on the assumed goals
of hedgers and levels of risk aversion has been widely discussed (Kahi,
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Brown), the issue is largely unresolved empirically. This study synthesized
and tested several recent approaches in hedging analyses of commodities and
currencies.

A prevailing view of the industry is that most hedging has both
speculative and risk reduction components (Anderson and Danthine). The
traditional naive (equal and opposite) hedge is then likely to be suboptimal
in that it neither maximizes a firm's utility nor minimizes risk unless the
futures contract(s) held are almost perfectly and positively correlated.
This study follows a mean-variance portfolio framework similar to the
Anderson and Danthine or Kahl approaches, but with extensions to multiple
assets and asset markets. This multiple-asset hedging, in portfolio theory,
is a diversification strategy which eventually leads to the elimination of
all risk other than the unavoidable levels of average covariance among the
assets (Elton and Gruber). A portfolio which attains least risk, however,
may not be feasible under contract indivisibilities and transactions costs,
and thus the constrained optimum must deal with achieving goals with a rather
sparse set of assets in the portfolio. This frugal set of assets is chosen
with the prior knowledge of the type of risks considered most important in
achieving goals, and may be assisted by computation of a matrix of Pearson s
correlation coefficients of likely assets to be held in the portfolio.
Anderson and Danthine suggested extending the multiple hedge portfolio
through the use of the partial correlation coefficient (defined as the
correlation of the regressor and the response while all other regressors are
held constant).

The coefficient of the theoretical multiple regression of cash on futures
prices would then give the proportion of cash that should be placed in each
of the contracts (Anderson and Danthine). The utility- maximizing (through
‘profits' or returns) hedge may be extended to the three asset case:

(1) Q= E(m) - I'Var(m)

(2) Q

it

XiR) + XoRp + XaR3 - r(X2102) + X29027 + X230%3 + 2XXp07)
+ 2X1X3013 + 2%X9X3023)

For a maximum, differentiate with respect to each variable asset. For
example: '

(3) dg/dX; = Ry - 21Xy04; - 2r¥g012 - 2IX3013 = 0
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This suggests the potential for an interesting approach: i.e., solving the
first order conditions, and estimating asset holdings as a system of
equations yielding the maximum expected-profit portfolio dependent on the
assumed level of risk aversion, I'. Such an estimation has technical
difficulties which will be discussed later. An estimation procedure, such
as Zellner's Seemingly Unrelated Regressions (SUR) will theoretically
introduce more information into the solution for each asset by incorporating
the contemporaneous correlation expected in related futures markets (the
error terms associated with the time series equation estimation for each
asset or contract). Since the equations are estimated simultaneously, each
of the resulting equations would represent the optimal portfolio for its
dependent variable asset. Whether, as theory suggests, the additional
information yields an improved estimator relative to a single equation is of
interest in terms of justifying more complex techniques for optimal
portfolio selection.

Equations 4, 5, and 6 were used to estimate a frugal portfolio
containing three assets, cash soybean meal, soybean meal futures contracts,
and currency futures contracts. Returns R1i, Ry, and R; were
represented as basis or basis change relationships for each of the assets,
as suggested by Anderson and Danthine (1981), depending on whether the model
was specified in terms of price levels or returns (first differences). Only
equation 4 was used for the single equation estimators, ordinary least
squares (OLS) and vector autoregression (VAR) with a one- or two-period lag,
(1,0,0) or (2,0,0). All three equations were used in the systems
approaches, Zellner's SUR and Parks' extension.

The extension to Parks' procedure was used to estimate the
multiple-asset market system because autocorrelation was present in the SUR
results, just as it was previously under OLS. This procedure was used to
ameliorate first order serial correlation problems in a manner similar to
that used by VAR to transform OLS estimates and is outlined in Judge et al.
(1980, pp. 268-274). Cross-correlation between the meal and currency
futures was assumed to be minimal in this procedure and portfolio
situation. Results with and without currency futures and multiple-asset
markets are presented, including implications for estimation procedures and
goals.

‘Results and Discussion

Monthly averages of daily cash soybean meal (SBOMROTT) and futures
contract settle prices (NEARMAX for soybean meal, ROLLDM and ROLLBP for
Deutsche marks and British pounds) were used, covering the period of
October, 1978, through October, 1986, and both the averages and the
underlying daily settle prices were checked for normality of distribution
generally assumed for time-series regression analysis. Neither prices nor
returns (first differences in prices) deviated significantly from a
normally distributed sample, and thus the data were not further adjusted.

Results of single-equation, multiple-contract estimates for the risk-
minimizing objective (risk averseness practically infinite) are presented
in Table 1. Note that the Rotterdam cash soybean meal, when hedged by a
single futures contract, has a coverage ratio not significantly different
from 1.0. However, the intercept term is also significant, suggesting



246

. that the cash position is not fully covered. The U.S. soybean meal
futures contract in this instance is a composite of the contracts nearest
delivery from among the July, September, and October delivery contracts,
those most efficient in explaining price variation in prior estimations.

Both a rolling composite Deutsche mark and a similarly-specified
British pound contract position may be used (their coefficients are
significant and they do explain some variation of cash soybean meal in
Rotterdam), but the reliability of the hedge (related to forecast
accuracy) is questionable. However, even in this simplistic estimation of
multiple assets, a portfolio of U.S. soybean meal futures and British
pound futures appears superior for alleviating risk of price changes in
the Rotterdam cash soybean meal market.

As the Deutsche mark futures contracts appeared to be inferior to the
pound contracts for this particular application, they are not further
reported in the specifications for optimal portfolios hedging cash
(Rotterdam) soybean meal. Comparative results of a profit-maximizing
specification using returns (first-period differences of prices) and
representing the profit potential through the changes in basis (futures
less cash, in this case), suggested by Anderson and Danthine, are
presented in Table 2. Single equation estimates using OLS and VAR (one
and two-period lags) are presented in the first three rows as OLS,
AUTOREG1*, and AUTOREG2**, respectively., Two-tailed t-tests of the
coefficients (hedge ratios) on the futures contracts are given in
parentheses for B = 0 and in square brackets for B = 1.0. Only the first
of the three systems equations (that for equation 4) is reported for the
Zellner and Parks estimators, as the optimal hedge ratios for a fixed cash
position use information contained in equations 5 and 6 to estimate asset
holdings in the portfolio.

Of particular note in Table 2 is the discrepancy between
single-equation (OLS and VAR) estimated ratios and those estimated by a
systems extension (Zellner and Parks). In the former, the meal futures to
cash ratios do not differ significantly from 1.0, while in the latter the
ratio is significantly different from 1.0 (1.15). 1In neither case is the
currency contract significant, although the coefficients and probabilities
do change markedly.

If minimizing the risk of adverse price changes is the goal (i.e. the
risk averseness coefficient approaches infinity), the results shown in
Table 3 demonstrate that quite a different portfolio would be called for.
Again, the single-equation estimates differ appreciably from those hedge
ratios suggested in a systems approach. The former suggest that the cash
position is fully covered (hedged) by a combination of U.S. soybean meal
and British pound futures contracts, while the latter suggests that some
cash may remain unhedged (though not significant at the .05 level in the
Parks transformed system estimation). More importantly, hedging ratios
implied for both the meal and currency contracts differ significantly
under the use of alternative estimators. However, both assets were
important to the optimal portfolio hedging a Rotterdam cash meal position,
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Finally, if the goal is to hedge total value of the cash meal position
on a period-to-period basis, a comparison of risk-minimizing estimators is
presented with that alternative specification in Table 4. Note that none
of the intercept terms are significantly different from zero in this case,
implying that returns are fully hedged by futures contracts. Furthermore,
the implied ratios of futures to cash are different from those in Table 3,
and the difference may be appreciable. In this case, currency contracts
are again insignificant, but the probabilities of their usefulness differ
among estimators. Removing these currency contracts from the portfolio,
moreover, would almost certainly change the ratios implied for meal
contracts and their removal from the system would deprive it of
information that may be useful in particularly volatile exchange rate sub-
periods of this data sample. The forecast accuracy of the returns risk-
minimizing specification is considerably lower than that using average
settle price data.

Conclusions and Implications

Feedstuffs as a whole are the largest U.S.-EC trade sector, and
soybean meal imports by the EC are a significant portion of U.S.
agricultural exports. Since any hedging process which makes price risk
management more effective should enhance trade, the results of this study
should be beneficial to both American and European interests. Optimal
portfolios for hedging European soybean meal with commodity and currency
futures have been estimated under varying objectives, using single and
multiple equation estimator procedures. Systems estimates of hedging
ratios appear to be superior to those which are commonly derived from OLS
or VAR procedures in terms of estimation efficiency and accuracy.

Both price level and returns specifications have been tested and
compared, and the parameter estimates (hedge ratios) suggested by each
were quite different. An interpretation of the importance of these
differences is made only in the presence of a determination by the hedger
as to the importance of relative risks faced from changes in price levels
or in returns. The price level specification attempts to explain (and
hedge) the total value of the cash position, while the returns
specification attempts to explain (and therefore hedge) changes in the
total value of the cash position. The results represent only averages
over the specific time period studied, and relative risk (variances in
levels compared to potential returns) is not likely constant through time
in international markets, particularly when exchange rate risk is
included. The autocorrelation-correcting procedures, VAR and Parks,
demonstrated an unbiased set of efficient estimators under which one can
evaluate both specifications and alternative portfolio goals.
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