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INTRODUCTION

It is a well-known empirical relationship in the hedging literature that effective-
ness is proportional to hedge period length; i.e., "longer" hedges manage to

reduce the price risk of an underlying spot position better than the same hedge
used for a shorter time period [see Anderson and Danthine (1980); Ederington
(1979); and Hill and Schneeweis (1981) for discussion of this point]. The economic
rationale offered to explain this relationship is not particularly compelling, but it
has one or two basic ideas. First, the longer hedging time period is presumed to
allow for the resolution of some price uncertainty which might otherwise be re-
flected in higher basis risk. With lower uncertainty, the "tracking" of the spot price
by the futures price hedge is improved and hedging effectiveness is thus increased.
A second statistical explanation is that hedging performance is likely to be higher
for longer hedges because "noise" in the two price series should be lower for longer
intervals. Thus, the "true" economic relationship between spot and futures prices
will prevail in the longer run.

Table I provides empirical support for this relationship between hedging period
length and hedging performance for the case of foreign-exchange risk hedges. Eight
major and minor currencies are hedged by various currency and commodity
hedges.' The Ederington (1979) risk-minimizing methodology is used here for illus-
trative purposes.^

Although effectiveness is somewhat variable (due to the relatively high basis risk
of cross hedges) across strategies, it is clear that performance moderately improves
as the hedging period is increased from four to 12 weeks. For example, the Mexican

Support from the DePaul College of Commerce summer research grants program is gratefully
acknowledged.

'Data are obtained from the IMM Yearbook, the CRB Commodity Yearbook, and The Wall Street
Journal for the time period August 31, 1973 to December 31, 1985.

^For a discussion of the various theoretical drawbacks of the mean-variance (risk-minimizing)
hedging approach, refer to Levy and Sarnat (1984) and Marmer (1986).
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peso four-week petroleum futures hedge^ reduces foreign-exchange exposure by
63.05% (relative to an unhedged spot position); yet this same hedge implemented
(and rolled over) quarterly increase hedging effectiveness to 78.84%. With few ex-
ceptions, this proportional relationship is observed across the other 21 (seven cur-
rencies with three hedge periods each) single and portfolio futures strategies
examined. Such results are consistent with the findings of earlier studies in the cur-
rency hedging and cross hedging literature.

Unfortunately, such ex-post results provide little guidance to real-world hedging
practitioners. Results such as those reported in Table I implicitly require that opti-
mal (e.g., risk-minimizing) hedge ratios be known a priori. Of course, it is not pos-
sible to know the optimal hedge ratio ex ante, and thus it is reasonable to expect
lower real world hedging effectiveness. Such a drop in performance would be great-
est in the presence of intertemporal hedge-ratio instability. Some empirical evi-
dence has been presented recently which suggests that this problem is significant
when hedging foreign-exchange exposure. See Benet (1992), Grammatikos and
Saunders (1983), Malliaris and Urrutia (1991), and Marmer (1986). This study inves-
tigates this ex post versus ex ante effectiveness question, and also examines whether
or not the proportional relationship between hedging period length and hedging ef-
fectiveness holds ex ante.

DATA AND METHODOLOGY
Data for this study are from four sources. Spot exchange rates are from The Wall

Street Journal and the London Financial Times. Currency futures prices are from
the IMM Yearbook, published by the Chicago Mercantile Exchange. Commodity
futures prices are from the IMM Yearbook and the Commodity Research Bureau's
CRB Commodity Yearbook. Due to differing trading histories, currency and com-
modity strategies tested within this study have various sample periods. The "oldest"
futures contracts are the currencies, which in this study are tested from the sample
period of August 31,1973 until December 31,1985. In most cases the "nearest" con-
tract is used, except that price data is omitted for the last month of trading. The
dataset includes 629 total observations across 13 years.''

The Ederington methodology is employed to estimate "optimal" (risk-minimizing)
hedge ratios and (percentage) degree of hedging effectiveness.' This approach re-
duces to an ordinary least squares (OLS) regression of spot price (percentage
changes) onto futures price (percentage changes). This methodology is easily ex-
pressed by the following, well-known equation:

Cs, = a -{- PiCfu + piCfi, + ... + /3nC/«, -I- u, (1)

where C«, C/i, = the price change during period t of the spot and ith futures con-
tracts, respectively; 2nd ^, = the proportion of integer number of futures contracts
used to hedge the spot position.

Ederington (and others) have demonstrated that "optimal" (risk-minimizing)
hedge ratios (^'s) are the parameter estimates obtained from the above OLS regres-

'TWO previous studies [Benet (1990); Eaker and Grant (1987)] examine the performance of com-
modity futures contracts as hedges against foreign-exchange exposure. In the later study, a "primary
export commodity hypothesis" is proposed to justify commodity futures selection. Success of com-
modities is often equal (or superior) to currency futures hedges.

'Refer to the Appendix for a detailed description of included futures contracts.
'Other researchers lay claim to this approach, including Johnson (1960) and Stein (1961).
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sion; while a measure of hedging performance is the regression coefficient of deter-
mination (r^). Anderson and Danthine (1980,1981) and Levy (1987) extend the sin-
gle futures hedging methodology to include the possibility of portfolio futures
hedges such as those expressed in eq. (1) above.*

EMPIRICAL TESTS AND RESULTS
An examination of the relative hedging performance of the same strategy ex post

to ex ante is performed for a major currency "direct" hedge (yen futures hedging
spot yen foreign exchange exposure) and seven minor currency "cross" hedges. A
"naive" ex-ante approach is employed where the sample period is divided into three
(estimation) subperiods. Optimal (risk-minimizing) hedge ratios are calculated
separately for each subperiod, and prior estimation period optimal hedge ratios
(/3*'s in Table II) are then implemented into subsequent hedging periods (periods 1
into 2, 2 into 3, etc.)^ The Ederington methodology in percentage change form
[Eq. (1)] is used to estimate ex-post and ex-ante hedging effectiveness measures
(e and e*, respectively).*

Table II illustrates a divergence in performance ex post to ex ante. This difference
is most pronounced for the minor currency cross hedges. Reduced cross-hedging ef-
fectiveness appears to be caused by intertemporal instability of hedge ratios. For ex-
ample, examination of the /8*'s across subperiods for the currency futures portfolio
cross hedge of the Finnish markka demonstrates substantial hedge ratio variability.
This cross hedge provides 97.18% risk reduction (relative to an unhedged position)
in subperiod 3 ex post; however, the (more realistic) ex-ante approach reduces
foreign exchange exposure by only 3.05%. In the second subperiod, ex-ante results
suggest that this cross hedge should not be implemented at all, since it actually
increases foreign-exchange exposure by nearly 388% (relative to an unhedged
spot position).

Although the results of other cross hedges are less dramatic, the overall results
do suggest that ex-ante performance is significantly lower. The diversification bene-
fits of cross-hedging portfolios (e.g., Australia, China, South Africa) are evident
ex post; however, the additional variability across multiple-hedge ratios often
causes extremely poor ex-ante effectiveness. Close examination across strategies
and subperiods reveals that neither the "diversification effect" nor the "hedge ratio
variability effect" consistently dominates. Note, however, that the Japanese yen fu-
tures strategy does not suffer from the same instability problem. Hedge ratios and
hedging effectiveness are quite stable across subperiods for this "direct" hedge.

Since the levels of cross-hedging effectiveness appear to be overstated using the
ex-post measures, an important related question is whether or not the accepted pro-
portional relationship between hedging period length and effectiveness holds for
cross-hedging strategies ex ante. To test for existence of such a relationship, the

'An interesting theoretical offshoot of the portfolio hedging scenario is developed by Levy (1991)
who demonstrates that a decline in portfolio risk reduction must occur as time horizon increases.
This is consistent with ex-ante empirical results found in this study.

'Although actual participants in futures markets probably use more sophisticated strategies in es-
tablishing hedge ratios, the "naive" strategy provides a convenient performance benchmark for com-
parison purposes.

*For example, the e" = 14.83% ex-ante effectiveness (risk-reduction) reported in Table 11 for the
orange juice cross hedge of the Brazilian cruziero results from constraining the hedge ratio at
fi* = 0.6089 (from estimation subperiod 1) for orange juice futures in the second subperiod. Ex-post
effectiveness is e = 61.37% for subperiod 2.
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"naive" strategy is employed within the Ederington framework, while both estima-
tion period length and hedging period length are varied from four weeks to eight
weeks to 12 weeks. If the proportional relationship holds ex ante, then hedging ef-
fectiveness should increase as: (1) estimation period increases (due to information
flow arguments); and (2) hedging period length increases (due to the information
and statistical reasons discussed earlier). The results of these empirical tests are re-
ported in Table III.

A comparison of ex-ante effectiveness (O as a function of estimation period
length (i.e., changes in e" resulting from varying the time interval during which
"naive" hedge ratios are estimated) reveals generally no relation between perfor-
mance and estimation periods. Although effectiveness seems to decline across most
strategies and hedging periods from panel #1 to panel #2 (estimation period four
weeks versus eight weeks), this broad trend reverses itself from panel #2 to panel
#3 (eight weeks versus 12 weeks). With these mixed results, one cannot state that
any real trend or relationship exists between ex-ante hedging effectiveness and esti-
mation period length.

A trend within each panel (and for each strategy) suggests that some relation may
exist, however, between performance and hedging period length. The apparent
ex-ante relationship, however, is a negative one. For example, the commodity hedge
of the Australian dollar and the currency hedge of the Chinese yuan both exhibit
(almost monotonically) decreasing performance as hedging period length is in-
creased from four weeks to 12 weeks. These hedge results are consistently negative
in all three panels (estimation periods). A generally negative trend is also apparent
in Table III for other (e.g., Brazil, Ireland) single and portfolio futures cross hedges.

This negative relationship finding is in contradiction to the "conventional wis-
dom" in the current hedging literature. Most previous studies stress ex-post empiri-
cal results. A few studies [e.g., Grammatikos and Saunders (1983); Marmer (1986)]
examine the hedge ratio instability problem. This intertemporal instability of hedge
ratios, in combination with the "naive" ex-ante framework used and emphasized in
this study, produce variable cross-hedging results which seem to decline as the
hedging period increases from four to eight to 12 weeks. The pattern is consistent
across all three estimation period lengths (panels) examined.

SUMMARY AND CONCLUSIONS
This study investigates the relative hedging effectiveness of currency futures "di-

rect" and "cross" hedging strategies ex post versus ex ante. The generally accepted
proportional relationship between hedging period length and hedging effectiveness
is also examined within an ex-ante (out-of-sample) framework. The Ederington
(risk-minimization) methodology is employed (despite theoretical drawbacks) due to
its simplicity and ease of calculation. Currency and commodity futures contract
prices over the period August 31, 1973 through December 31, 1985 are used to
hedge foreign-exchange exposure positions for eight major and minor currencies.
Hedging period and estimation period lengths are varied between four-week, eight-
week, and 12-week time intervals.

Minor currency cross hedges exhibit a significant decrease in performance from
ex post to ex ante. Even casual observation of Table II suggests that variability of
(risk-minimizing) hedge ratios is present in virtually all cross-hedging results. More
formal statistical tests for instability [as found in Benet (1990), and Grammatikos
and Saunders (1983)] would almost certainly demonstrate the clear existence of this
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Table III
HEDGING EFFECTIVENESS AS A FUNCTION OF HOLDING PERIOD AND

ESTIMATION PERIOD LENGTH (OUT-OF-SAMPLE RESULTS FOR FOUR-WEEK,
EIGHT-WEEK, AND 12-WEEK PERIODS)

Spot
Currency

Futures
Hedge

HP Equals
Four Weeks

HP Equals
Eight Weeks

HP Equals
12 Weeks

Panel #1: Out-of-sample results for estimation period equal to 4 weeks

e^ = 0.2089 e" = 0.1768 e"Wheat, wool, cattle
(portfolio)

Orange juice

Australia
(dollar)

Brazil
(cruziero)

Mexico Petroleum
(peso)

South Africa Gold, platinum
(portfolio)

BP,CD,JY,SF,DM
(portfolio)

BP, CD, JY, SF, DM
(portfolio)

BP

e" = 0.0182

e" = 0.3789

e" = 0.2134

e' = 0.1047 e' =

e" = 0.4168 e"

c' = 0.0642 e"
(rand)

China
(yuan)

Finland
(markka)

Ireland
(pound)

^ = -0.0580 e '= -0.6678 e^ =

e' = 0.0305 e^ = 0.0478 e'

e' = 0.1035 e' = 0.0297 e' =

Panel #2: Out-of-sample results for estimation period equal to 8 weeks

Wheat, wool, cattle
(portfolio)

Orange juice

Australia
(dollar)

Brazil
(cruziero)

Mexico Petroleum
(peso)

South Africa Gold, platinum
(rand) (portfolio)

China
(yuan)

Finland
(markka)

e' = 0.1868

e'̂ = -0.0307

e" = 0.4213

e' = 0.0721

e" = 0.1768

Ireland
(pound)

BP,CD,JY,SF,DM
(portfolio)

BP, CD, JY, SF, DM e'= -0.4890
(portfolio)

BP e^ = 0.2228

e" = 0.1074 e'^ =

e" = 0.0399 e" =

e^ = 0.1643 e' =

e" = 0.0739 e" =

e' = 0.1749 e'^

e" = 0.0190 e" ••

e" = 0.2185 e"

Panel #3: Out-of-sample results for estimation period equal to 12 weeks

= -0.0172 e" = -0.0200 eAustralia
(dollar)

Wheat, wool, cattle
(portfolio)

= 0.1563

-0.0021

= 0.4019

= 0.1945

-1.0648

= 0.0015

-0.0460

-0.0039

= 0.0444

= 0.3416

= 0.0656

= 0.0557

= 0.1907

= 0.2715

= 0.0036
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Table III (continued)

Spot
Currency

Brazil
(cruziero)

Mexico
(peso)

South Africa
(rand)

China
(yuan)

Finland
(markka)

Ireland
(pound)

Futures
Hedge

Orange juice

Petroleum

Gold, platinum
(portfolio)

BP,CD,JY,SF,DM
(portfolio)

BP,CD,JY,SF,DM
(portfolio)

BP

HP Equals
Four Weeks

e" = 0.0560

e' = 0.2485

e" = 0.1770

e^ = 0.2864

e^= -0.1369

e" = 0.3048

HP Equals
Eight Weeks

e' = 0.0477

e' = 0.2647

e ' = 0.11784

e" = 0.2792

e" = 0.0378

e' = 0.3015

HP Equals
12 Weeks

e ' = 0.0544

e" = 0.3046

e' = 0.0472

e" = 0.2685

e^= -0.0867

e' = 0.2831

Note: e*= out-of-sample hedging effectiveness (%) (i.e., risk reduction relative to unhedged posi-
tion). See Table II for list of abbreviations.

problem. The instability problem does not appear in the Japanese yen "direct" hedg-
ing strategy, however. Results reported here should caution real world hedging
practitioners that the ex-post results found in the existing literature may substan-
tially overstate cross-hedging effectiveness in foreign currency futures and com-
modity futures markets.'

Ex-ante hedging effectiveness does not appear to be related to estimation period
length. A general negative relationship between hedging period length and perfor-
mance is supported by the results presented in Table III. This negative finding is in
direct contrast to previous studies which suggest that a positive or proportional re-
lation exists between these hedging factors. These earlier studies, however, empha-
size ex-post empirical results. It is likely that the intertemporal instability of hedge
ratios is driving the unusual ex-ante results found in this research.

Although a growing body of empirical literature supports the existence of hedge
ratio variability in currency futures markets, this study documents the (often seri-
ous) consequences of this problem. It also identifies a difference in the impact of
the problem for minor currency "cross" hedges versus major currency "direct"
hedges. Hedge ratio instability is magnified for portfolio futures hedging strategies,
since multiple hedge ratios are affected simultaneously. This "hedge ratio variabil-
ity effect" often outweighs the "diversification effect" benefits of the portfolio.

On the basis of the empirical results of this study, hedging practitioners are
encouraged to actually minimize the time period which futures contracts are used
to reduce foreign exchange exposure, particularly for minor currency cross hedges.
Although longer hedge periods should (theoretically) improve performance,
changing spot and futures market conditions cause variable correlations, very high

' A case can also be made, based upon the poor ex-ante cross-hedging results reported in this
study, for an expansion of the available hedging vehicles for minor currencies.
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basis risk, unstable hedge ratios, and poor ex-ante hedging effectiveness for longer
time periods.
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HEDGE PERIOD LENGTH 1175






