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CROSS CURRENCY HEDG NG RESULTS:

| MPLI CATI ONS FOR EEC UNI FI CATI ON AND LDC TRADE

| NTRODUCTI ON

In 1992 The European Econom c¢ Community (EEC) will conplete
its |ong-planned econom c unification. The trade and econonic
inmplications of this unification are multifaceted and suggest a
partial realignnent of economc forces in the Wstern world.
This unification will drop trade barriers anpong those countries
bel onging to the EEC, including econom c surcharges. However,
the wvarying strengths of the currencies for the countries
involved in the EEC inplies difficulties concerning trading
arrangenments both within and outside the EEC Concurrently,
trade between EEC countries and Lesser Devel oped Countries (LDCs)
is perceived to be risky because of weaker economes and
uncertain currency fluctuations of the LDC s.

Thi s paper exam nes the cross currency hedging results for
countries that belong to the EEC and for selected LDCs. The
mar k, pound, and Swiss franc futures are enployed as the hedging
vehicles, with the cash rates for other countries in the EEC used
as the currencies to be hedged. Hedgi ng results for selected
LDCs from the Far East, South America, and Africa are also
examned in relation to the mark, pound, and franc futures.

The results for EEC countries provide evidence concerning
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the rel ationshi ps between the currencies for the countries within
the EEC, as well as information on the ability to hedge non-
futures currencies by those who are outside the EEC community.
Simlarly, hedges with currencies fromLDC countries will show if
It is possible to hedge effectively those trading arrangenents
which are denomnated in the currencies of these LDC countries.
Since cross currency hedging results have been largely ignored by
academi c researchers, these hedging results provide sone
interesting relationships which allow comentary on the EEC

uni fication, trade with EEC countries, and trade with LDCs.

PREVI OQUS EVI DENCE ON CURRENCY HEDA NG

H 1l and Schneeweis (1982b) exam ne hedging effectiveness
for the five major currencies which possess futures contracts.
Table 1 shows their hedging effectiveness and hedge ratio results
for one-week, two-week, and four-week hedges using data from
1974-1978. The size of the RZ val ues depend upon the |ength of
the hedge and the currency enployed. One week hedges have R?
val ues bel ow 50% with the Canadi an dol | ar and Japanese yen being
bel ow 25% Two week hedges have Rz val ues above 65% and four
week hedges have Rz val ues above 82% except for the Japanese yen
whi ch has poorer hedging effectiveness neasures. Wth one
exception, the hedge ratios are all below one. The ot her

currency hedging studies by Hill and Schneeweis (1981, 1982a)



5
provide nearly equivalent results, with the slight variability in
hedgi ng effectiveness and hedge ratio values attributable to
slightly different time periods and/or the use of nore futures

maturities to obtain average hedging results.

Saunders and Sienkiewicz (1988) examne the hedging
effectiveness of the ECU futures contract. The ECU cash
instrument is a conposite "currency" nade up ten European
currencies in varying weights. This currency is used for trade
pur poses W thin Europe. Saunders and Sienkiew cz use data for 15
nmont hs, starting in January 1986. They find that the ECU futures
has high hedging effectiveness (Rz) values wth European
currencies for the one and two week hedges, with the R2 val ues
bei ng above 80% for nobst countries, except for poorer results for
the British pound. The authors also determne that the |ow
volune of the ECU futures is nost likely due to the ability to
obtain equivalent hedging results for individual countries by

usi ng a conbi ned mark and pound futures hedge.

THE CONCEPT

The ability to hedge cash currency value changes for

European and other currencies is examned by the regression



procedure di scussed by Ederington (1979) and ot hers:
AP, =a+baP +e
(1)
Wher e:
A PC = the change in the price of the cash currency

b = the hedge ratio for the period in question

A Pf = the change in the price of the futures contract

a the intercept term with E(a) =0

e = the error term

The R2 fromthe regression is used to determ ne the percentage
variability in the cash currency which can be hedged with the
futures contract, i.e. F? nmeasures the hedging effectiveness.
The variable "b" determnes the hedge ratio for the futures
contract which maxi m zes the hedgi ng effectiveness val ue.

Cash currencies my be hedged either wth other cash
currencies or wth futures contracts. Futures are enployed
instead of cash rates because futures contacts are nore liquid
and less costly than wusing cash currencies, especially for
smal l er ot sizes. Thus, currency trades in New York and London
typically nust be $5 million or |arger, although sonetines trades
as small as $1 mllion are executed (with reluctance). Tr ades
below $5 mllion typically are not executed i nmedi ately. Hedging
with cash currencies also is nore costly, since the bid-ask

spread for the cash currency used as the hedge is mnuch |arger

than the spread for the futures contract plus the comm ssion on



trading the futures.

Weekly cash and futures currency data from 1980 t hrough 1986
are enployed in this analysis. The weekly data is used to
generate hedge ratios and hedging effectiveness (Rz) val ues for
sem -annual time periods for individual currencies for the nearby
contracts of the mark, pound, and Sw ss franc futures. European
countries analyzed are as follows: Germany, Britain, Swtzerl and,
Bel gium Italy, Netherlands, Spain, France, and G eece. O her
countries exam ned are: Australia, Hong Kong, Israel, Singapore,
Tai wan, Argentina, Brazil, Mexico, Uuguay, and South Africa.
The hedging results for these countries will provide information
on the ability of the futures in the above European currencies to
hedge European and LDC currency rate fluctuations in different
time periods. Such information is inportant for potential trade
and the EEC unification.

Note that all but two of the countries in the EEC, Britian
and Greece being the exceptions, have their currencies pegged to
each ot her under the European Monetary System The objective of
this pegging is to restrict the fluctuations of the nenber
currencies to no nore than 2 1/4% either side of a reference
rate, except for the Italian lira which may fluctuate by 6%
However, realignments of the reference rate have averaged one per
year since the EMS was initiated in 1979. The inportance of the
EMS is that hedging within the EEC should be very effective when

the guidelines are adhered to, which would benefit trading



agreenents across EEC countri es.

DATA AND RESULTS

Cash and futures currency val ues are enpl oyed from 1980-1986
to determine the hedge ratios and hedging effectiveness val ues
for weekly intervals. Wekly data for 26 weeks are used for each
time period. Each observation is taken as of the Wdnesday of
t he week; Wednesday was chosen to avoid anonalies which nmay occur
when traders close positions on Friday as well as to provide a
nore extensive database for cross-currency rates. The cash
currency values are based on late afternoon prices from The Bank
of Anerican in London. Futures values used in the analysis are
the opening values from the Chicago Mercantil e Exchange; the use
of opening futures data (Chicago) and closing cash data (London)
elimnates nost of the timng differences between the data sets.
The use of the open futures data should provide significant
liquidity, especially since the nearby contract is enployed in
t he anal ysi s.

Cash currency values for European and Lesser Devel oped
countries are used for the data analysis. The cross-currency
data allows an exam nation of cross hedging for currencies that
has previously not been explored. Cash and futures currency

values are converted to percentage changes to execute the
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regressi on hedgi ng rmdel.1 Subperiod results allow for the
exam nation of potential instability of the hedge ratios and the

ef fect on the hedgi ng effectiveness.

Results

Tables 2 to 5 present a selected sample of individual
country cross hedging results using the regression methodol ogy to
obtain the relevant hedge ratios and hedging effectiveness
measur es. These tables show the half year tine periods, the
hedge ratio "b" and the hedging effectiveness R2 val ues between
the relevant futures contract and the cash currency. The hal f
year results are based on using weekly intervals over 26 week
periods and therefore are designated in ternms of the first and
second hal f of the year.2

Tables 2 to 5 are selected fromthe over 50 futures to cash
conmparisons to show different types of associations between the
futures and cash hedging results. Table 2 exam nes the Gernman
mark futures to the French franc. The hedgi ng effectiveness for
this cross hedge excellent cross hedging results, except for one
or two periods. The hedge ratios are generally near one, which
al so suggests a strong hedging association. These results
provi de encouragenent for hedging within the EEC They al so

suggest sone success in economc policy of Kkeeping these two

currency within the all owed range of 2 1/2% of the base rate.
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TABLE 2 ABOUT HERE

Tabl e 3 exami nes the cross hedging results for the British
pound futures versus the Belgium franc. Here the hedging
effectiveness values are inferior to the results in Table 2, with
al nost 2/3 of the R2 val ues being bel ow 50% In fact, for the
1980-2 period there was no associati on between the British pound
futures and the Bel gium franc. Hence, these results show a nore
tentative association anong these two European currency val ues,
especially in terns of the variability of the hedging
ef fectiveness and hedge ratio values from one period to another.
Recall that Britian is not part of the EMS currency parity

system

Tables 4 and 5 examne the cross hedging results between
European currency futures and the cash currencies from non-
European countries. Table 4 illustrates the German nmark futures
versus the Australian dollar. While several of the periods
provi de reasonably high R2 val ues, other periods give very poor
hedgi ng effectiveness results. In fact, for 7 of the 14 periods
the hedging effectiveness value is below 17% Table 5 conpares
the Swiss franc futures with the Hong Kong dollar. Thi s

conpari son shows the worst R2 values of the tables so far, with
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t he hi ghest hedgi ng effectiveness being 26%

Tables 6 to 8 provide sunmary figures for 1980-86 for the
cross hedging results between the European futures contracts and
the cash currencies from European and other countries. The
results provided in these tables average the hedge ratio and
hedgi ng effectiveness neasures from the individual periods for
each of the futures/cash conparisons. Wile a few extrene
results influence these average figures, in general the results
in these tables provide an accurate picture of the cross-hedging
effectiveness of the European futures contracts to the cash
currenci es.

Table 6 shows the British pound futures cross hedging
results. The European currency results are |ower than expected,
with all of the cross-currency hedgi ng effectiveness val ues being
bel ow 50% These results suggest that the British pound futures
I's not a good hedging tool for EEC trade. Moreover, it indicates
that the currency relationships between the British pound and
ot her European currencies are not closely associated. These poor
associations nay be related to the fact that Britian does not
belong to the EMS currency guidelines. The results for the non-
Eur opean countries is even worse, with no hedging effectiveness

val ue being above 25% Hence, hedging trade agreenments by using
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the British pound futures for these cross-currency situations

woul d not be desirabl e.

Table 7 presents the German mark futures cross hedging
results. Table 8 shows the Swiss franc futures results. The
Eur opean hedgi ng effectiveness values in these tables are nuch
nore encouragi ng. The associ ations between the mark futures and
the stronger European currencies (the Belgium franc, the French
franc, the Italian lira, and the Netherlands guilder) averages
above 75% for each currency. The results for Geece and Spain
are less inpressive, but still average above 50% Not e t hat
these results suggest that the mark futures is an excellent
hedgi ng tool for nost of the European currencies which do not
have futures contracts. It also inplies coordination between the
econom es of these countries. The cross hedging results for the
non- Eur opean countries is poor, with the hedging effectiveness
results being below 25% and often below 10% The results for
the Swiss franc futures are less inpressive than for the mark
futures, but they are still respectable. Eur opean hedgi ng
results are good, while the non-European hedging results are poor

(as with the mark futures).



| MPLI CATI ONS AND CONCLUSI ONS

The individual period hedging results between the European
futures contracts and other European currencies provide m xed
results. Sone cross hedges show relatively high R2 val ues, but
ot hers are much | ower. In particular, the British pound futures
tends to have |ow associations with other European currencies.
Sonme ot her European cross-currency hedges provide high average
hedgi ng effectiveness values, but sone individual periods have
| ow F? val ues. The |esser developed countries wthin the
Eur opean conmmunity, i.e. Spain and Greece, tend to have the worst
hedgi ng results with the European futures contracts.

The hedging effectiveness values between the European
futures and non-European currencies provides very |ow R? val ues.
These results are consistent regardless of the futures contract
used, the specific non-European country, or the location of the
non- Eur opean country.

These results suggest that in general hedging anong
countries within the EEC often will be fruitful, especially if
the futures contract enployed is chosen carefully. However, such

hedging is not recommended when the British pound futures is
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enpl oyed. These results indicate that the EEC econonmc
uni fication has a good probability of succeeding, since trade can
be acconplished wi thout the participants being concerned about a
loss in value of their product. The results al so suggest that
econom ¢ cooperation has already taken place, with the relative
European currencies generally trading within their agreed upon
bands.

On the other hand, trade between European countries and
countries outside of Europe can not be effectively hedged wth
the European futures contracts. The |ow association between
currency values wll tend to restrict trade outside the EEC

si nce EEC nenbers woul d want paynent in an EEC currency.
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FOOTNOTES

1 Techni cal ly, price changes rather than percentage changes
are typically enployed in the regression nodel. Per cent age
changes are used here in order to provide a straightforward
conpari son of the size and variability of the hedge ratios across
currencies. Using percentage changes does not affect the hedging
effectiveness neasures and one may easily convert the hedge
ratios to correspond to price changes by multiplying by a scale
factor. Rollovers for the futures contracts are conducted during
the nonth of expiration of the futures; the appropriate
percentage change is enployed in the analysis, i.e. al
per cent age changes used to conpute the hedge ratios are conpl eted
between |ike-maturity contracts.

2 Wen the sanme country is used for both the cash and
futures sides of the hedge then the hedgi ng effectiveness val ues
are typically above 90% These one-week hedges are significantly
better than the Hi Il and Schneeweis results presented in Table 1.
Mor eover, these results show that any timng difference between

the futures and cash quotes is not significant.
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TABLE 1
Hi Il and Schneeweis Currency Hedgi ng Results
Al Maturities: 1974-78
2 * —
R b —HRR
Currency 1 week 2 weeks 4 weeks 1 week 2 weeks 4 weeks
British Pound 0. 450 0.736 0. 885 0. 462 0. 751 0.914
Ger man Mar k 0.431 0.709 0. 829 0. 648 0.775 0. 847
Swi ss Franc 0.483 0. 658 0.927 0.562 0. 710 1.025
Canadi an
Dol | ar 0. 245 0.761 0. 897 0. 409 0. 745 0. 953
Japanese Yen 0. 167 0. 288 0. 666 0. 246 0. 344 0. 697

Source: Hill

and Schneewei s (1982hb)
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German Mark Futures Vs.

DATE
80-1
80-2
81-1
81-2
82-1
82-2
83-1
83-2
84-1
84-2
85-1
85-2
86-1
86- 2

TABLE 2

[elolololololol JoloNoNoh o]

. 942
. 080
. 814
. 809
. 892
. 928
. 039
. 923
. 925
. 996
. 950
. 941
. 935
. 692

French Franc

[eNeololololololololoNoNeNoNe)

R sq
. 911
. 862
. 785
. 702
. 390
. 942
. 667
. 955
. 970
. 962
. 899
. 972
. 825
. 808
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Briti sh Pound Futures Vs.

DATE
80-1
80-2
81-1
81-2
82-1
82-2
83-1
83-2
84-1
84-2
85-1
85-2
86-1
86- 2

TABLE 3

[eeolololojolololololNoNeNoNe)

b

. 915
. 013
. 488
. 502
. 948
. 619
. 228
. 729
. 970
. 760
. 645
. 616
. 703
. 433

[eeolololololololololNoNeNoNe)

Bel gi um Franc

R sq
. 514
. 000
. 249
. 251
. 314
. 384
. 090
. 441
. 572
. 685
. 693
. 724
. 320
. 130
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German Mark Futures Vs.

DATE
80-1
80-2
81-1
81-2
82-1
82-2
83-1
83-2
84-1
84-2
85-1
85-2
86-1
86- 2

TABLE 4

[eeolololojolololololoNeNoNe)

b

. 119
. 197
. 269
. 235
. 307
. 434
. 150
. 315
. 215
. 380
. 445
. 594
. 104
. 084

[eNeololololololololoNoNeNoNe)

Australian Dol |l ar

R sq
. 071
. 160
. 567
. 481
. 627
. 514
. 008
. 284
. 119
. 251
. 078
. 404
. 009
. 008
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TABLE 5

Swi ss Franc Futures Vs.

DATE
80-1
80-2
81-1
81-2
82-1
82-2
83-1
83-2
84-1
84-2
85-1
85-2
86-1
86- 2

[eeolololojolololololoNeNoNe)

b

. 026
. 078
. 050
. 224
. 202
. 519
. 615
. 040
. 025
. 024
. 017
. 034
. 021
. 016

Hong Kong Dol | ar

[eNeololololololololoNoNeNoNe)

R sq
. 003
. 096
. 002
. 222
. 203
. 261
. 159
. 001
. 146
. 026
. 146
. 042
. 244
. 134
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TABLE 6

Briti sh Pound Futures: Ave

Eur opean:
BELA UM 0
FRANCE 0
GREECE 0
| TALY 0
NETHERLANDS 0O
SPAI N 0
O her Countri
AUSTRALI A
ARGENTI NA
BRAZI L
CANADA
HONGKONG
| SRAEL
MEXI CO

S| NGAPORE
SAFRI CA
TAl VAN
URUGUAY

1
COO0OO0OO0OOO0OOOO0OO0O

rage

b

. 612
. 665
. 500
. 975
. 648
. 632
es:

. 223
. 039
. 034
. 152
. 087
. 044
171
. 202
. 254
. 035
. 160

Cross Hedging Results

COO0OO0OO0OOO0OOOO0OO0O [ceololoNele) py)

Sq

. 383
. 422
. 275
. 373
. 435
. 459

. 215
. 067
. 030
. 160
. 086
. 042
. 048
. 221
. 219
. 035
. 058
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German Mar k Fut ur es:

TABLE 7

b

Eur opean:

BELA UM 0. 890
FRANCE 0.919
GREECE 0. 643
| TALY 0. 831
NETHERLANDS 0. 945
SPAI N 0.714
G her Countries:
AUSTRALI A 0. 239
ARGENTI NA 0. 000
BRAZI L 0. 020
CANADA 0. 138
HONGKONG 0. 153
| SRAEL 0.126
MEXI CO 0. 133
S| NGAPORE 0.212
SAFRI CA 0. 282
TAl WAN 0.023
URUGUAY -0. 201

Aver age Cross
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Hedgi ng Results

sq
777

. 832
. 513
. 802
. 911
. 673

. 256
. 043
. 025
. 185
. 115
. 042
. 032
. 275
. 215
. 025
. 075



Swi ss Franc Futures:

TABLE 8

b

Eur opean:

BELA UM 0.731
FRANCE 0.764
GREECE 0. 494
| TALY 0. 693
NETHERLANDS 0. 779
SPAI N 0. 582
G her Countries:
AUSTRALI A 0.223
ARGENTI NA 0. 041
BRAZI L 0.112
CANADA 0.112
HONGKONG 0.129
| SRAEL 0. 129
MEXI CO -0. 091
S| NGAPORE 0.192
SAFRI CA 0. 325
TAl WAN 0.012
URUGUAY -0. 152

Aver age Cross
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Hedgi ng Results

Sq

666
709

. 435
. 695
L1744
. 561

. 242
. 026
. 025
. 159
. 120
. 057
. 034
. 292
. 200
. 015
. 076



