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This Parr specifies the single-beta capital asset pricing tie1 for the pricing of forward foreign 
ex& ,qe contracts from the point of view of a U.S. investor. Paeametric specification of 
as ARCH-like processes explicitly allows for time variation as well as sign variation of the risk 
premium in the forward fozign exchange market. I estimate the model jointly for four currencies, 
,*ig a generalized metbod of moments pracedure. The results zhow significant time varir23la for 
the betas and tests of the overidentifying rest&ions are generally favorable to the model. 

1. 

Exchange-rate volatility has beeG a subject of interc:st and concern since the 

major industriahzed nations moved to floating rates in 1973. Considerable 
research has focused on the conditional bias of the forward exchange rate as a 
predictor of the future spot rate. This research asks whether price determina- 
tion in the foreign exchange market is eiiicient. eoretical international 
Glance models developed by Stockman (1973), Fama and Farber (1979), 
Hodrick (1381), Roll and So (1977), StuIz (1981, l!E), and 
Srivastava (1986) consider the pricing of forward exchange contracts in much 
the same way as that of other fmancial assets. In these models, the forward 
exchange rate generally differs from the expected future spot rate by a risk 
premium. The available empirical evident? on models of foreign exchange risk, 
h uowcver , has been mixed. Thus whether the conditional bias of the forward 
exchange rate as a predictor of the future spot rate can be interpreted as a risk 
premium is debatable.’ For example, some recent empirical studies suggec! 

*I have received useful comments from Co& Cameron, Paul Evans, Bob Korajczyk, Huston 
McCulloch, Raudall Olsen, Jay Sha&en, G. WXm Schwert, seminar p&cipz~ at 3hio State 
University and ihe University of Rochester, Thomas Cooiey (the referee), and ,especlaYy Jim 
Bodurtha and John Long (the editor). J. Bodurtha and KC. Ghan provided mu& of the data. 
errors are my own. 

‘See Boothe and Longworth (1986) for a survey on these issues 
recently, explicit structurai mtiels of the pricing of forward 
estimated and tested b’y Cumby (1986), %gle aEd Rodriguez (I-9 
(1987). Meese (1986) and Evans (1986) conclude that exchaq: 

vhiie Frankei and Froot <i926) report violations of ration 
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tkat exckange-rate movements have been dominated by speculative bubbles or 
that expectations of foreign exchange market participants may not be rational. 

I argue in this paper that there are important dimensions along which 
empirical models of the risk premium have yet to be investigated and that it is 
premature to abandon tke risk premium interpretation of the conditional bias 
of the forward rate as a predictor of the future spot rate. !Specifically, I 
consider the pricing of forward foreign exchange contracts in the context of 
the single-beta capital asset pricing model (CA ). ‘Ike singl~beta represen- 
tation can be derived from a varizty of nvironments and has been 
the subject of previous empirical investigations of the pricing of forward 
foreign exckange contracts. contrst to muck of this work, kowever, I 
consider generalizations in important dimensions. Fiist, ^&e CAPM is 
specified in a conditiomf environment where the beta, wkick is tke ratio of a 
conditional covariance and a conditional variance, is parameter&d following 
Engle’s (19g;i) ARCH modeling strategy.2 _AZtkough a constant beta specifica- 
tion can be consistent with time variation in the risk premium as a result of 
time variation in the expected excess return on tke reference asset, sign 
variation in such an environment can occur only as a result of sign variation in 
the expected excess return on the reference asset. The SpecScation I consider 
conveniently admits both time and sign variation in tke risk premium. Second, 
some of tke previous researck assumes tkat tke risk premium is priced relative 
to a pure currency portfolio [e.g., RolI and Sokrik (1977)]. This paper treats the 
pricing of forward contracts relative to a broader portfolio of assets that is 
likely to be held by a representative investor - namely, one involving equity 
returns. 

The paper is organized as follows. The next section motivates the single-beta 
specification for tke risk premium. Section 3 discusses the data used. 

‘Ike empirical specification and estimation procedures used are discussed in 
section 4, and tke empirical results are reported in section 4. Some concluding 
remarks are reserved for section 6. 

be the net-of-dividend nominal price of asset i at time t - I and I$’ 
price at t. Also, let r,P and r+f denote the normar 

rates of return from t - 1 to t of a reference portfolio i and asset f, whose 
return is conditionally uncorrelated with cp- cj will be referred to as the 
,ccri&tionally risk-free rate. n generic specification of the price level form of 

*The rnethoct used here has recently been apyEed to the priciq of equities by Bodurtha and 
Mxlc 6; 2%). 



N. C. Mark., Pricing of forward foreign exchange contracts 333 

the single-beta CAP environment c be written as 

where 

and Et-,(+, a~,_~(-), and w,_,(=) ax mathemati~ expectation, covari- 
ante, and variance conditioned on the rmation available to investors at 
t - 1. Investors are assumedl to have rational expectations, so these tnpt 
cal condit+u~L moments correspond to investors’ subjective conditio 
ments.3 This conditional speeifkzati0n can notivated by recent e 
6ndings that time variation of conditional m i, variances, and covari 
an important feature of financial market data. 

Eq. (1) corresponds to the equilibrium ‘representation of asset prices in 
the Sharpe (1964) analysis of the one-period problem confronting a meqn- 
variance optimizing investor. The 
portfolio (variance) risk of asset i. 
the market portfolio - the port 

Now consider taking an 
contract. Let S and F be the nominal spot and one-period forward prices of 
the foreign currency. Smce there is a zero net investment at t - 1, the 
net-of-dividend value of the contract at t - 1 is zero and the speculative profit 
or the with-dividend value at t is S, - “T;I_ 1. Let pr = (~3~ - F,_ ,)/I$_ 1 be the 
ex post nominal speculative profit from the forward contract norm bY 
the forward rate. Now, pricing the forward contract according to (1) implies 

‘IIansen, Richard, and Singleton (1982) demonstrate that the standard results from eflkient-set 
mathematics in an uncomlkional euvironment carry over to a conditional envirorunent. 

4See Diebold and Nerlove (1986), Cumbi (1986), Campbell (8983), Engle, Lilien, and Robins 
(1983), Bollerslev, Engle, and Wooldridge (1988). Engle and r&u= (1983) and French, 
Schwert, and Stambaugh (1983). 

‘In the empirical finance literatlure, the model is usually stated in an unconditional enviro 
and tested by examining cross-sectional relationships of asset returns ou their betas, 
estimated from time-series regressions of individud asset returns on the t&un o 
portfolio. Hansen and Richard (1983) demonstrate that the 
in the standard approach may be undesirable. The standard 
by Roll (1979) and is subject to an explicit 
themselves estimated. Work by Gibbons (198, 
ogy. This paper uses sime-series methods, wbi 
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The ex ante payoff, E,_,(p,), is the risk premium. In this sense, the pricing of a 
forward ccmtract is similar to the pricing of any other asset and the risk 
premium on a currency is proportional to the expected excess return on the 
a~~r~~p~at~ reference portfolio. The factor of proportionality or 
contribution of the forward position to overall portfoli;, risk. 

In the standard specification of the CAPM in an unconditional environ- 
ment, the beta is written as the ratio of the unconditional covatiance and 
variance and, therefore, is constant. Moreover, the ex ante return on the 
reference portfolio is also treated as constant. This implies that the risk 
premium is constant - a hypothesis that has been soundly rejected. Here, a 
constant beta is still consistent with time variation in the risk premium, due 
possibly to time variatio.. n in @the ex an~e Excel= return on the reference ____W__ 
portfolio. ?Lhough this excess return may be negative ex posh in the context 
of the CAPM it should not be negative ex ante. Thus allowing the beta to 
change sign seems to be a satisfactory way to allow the risk premium to 
change sign. 

The theory provides little guidance on the appropriate reference portfolio 
for empirical work. In the CAPM with perfect markets, both domestic and 
foreign investors agree that the world market portfolio is mean-variance 
efhcient. As Stulz (1984j argues, however, violations of the perfect market 
assumption, due to differential taxation and transactions costs or differential 
political risks, cause domestic and foreign agents to differ in their assessment 
of what constitutes the efficient portfolio. Consequently, neither the 4o~.,stic 
nor the foreign agent holds the world market portfolio. 

The CAPM representation in (1) can be viewed as a part& e+iIibrium 
asset pricing condition for the representative domestic agent where his 
mean-variance efficient portfolio or his reference portfolio is the one 2ed. In 
the empirical work, three candidate reference portfolios are consider&. Each 
is an all-equity portfolio; where they differ is in the weight assigned to foreign 
equities. The exclusion of assets in these candidate portfolios can be consid- 
ered to be severe in that nonequity assets as well as assets from most of the 
countries of the world are omitted. are good choice; is largely 
an empirical issue. The appropriat ate referenee portfolio thus 
forms part of the composite null hypothesis when inferences from the model 
are drawn. 

The single-beta representation with noknal returns can also be derived 
from ~tertempor~ setting under certain circumstances.6 Suppose that the 

9 am grateful to John Lsng for suggesting this line of reasoning. 
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domestic representative izxsto 

income in period t. 

co~~_,[(r~~-r/),U,] = -E,_+J,E,_,(pp-r/). 

Now consider 
at 3-L Since 
is E,_,[(S, - Ft-JU,] = 0. 

Combining (3) and (4) yields 

Now uxsider the linear least-quar= projection of Ur on F,P - qf and ,q. 
is, 

where e, is the least-squares projection error. loiting the fact that e, is 
ortho&onal to (r,P - rf) and pI by construction, (6) can be substituted into (5) 
to obtain 

for rP and the Tress 

predicting ii~@ld utity, 
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ite null hypothesis when inferences are drawn. These issues are addressed 
further in section 4.’ 

3. 

Observations are sampled at monthly intervab. The e- .age *ates used are 
the German m (DM.), Swiss franc (SE), Japanese Jan (JY), and British 
pound (BP), all in relation to t 
Friday closing quotations from 
qe&ative profits on open positions in forward foreign exchange contracts 
are con cted by sampling spot rates on those Fridays falling nearest to the 
end of calendar month and thirty-day forward rates observed four weeks 
earlier. 

The iGference portfolios are constructed from stock return indices from the 
U.S., Germany, Switzerland, Japan, and Britain. The U.S. (domestic) returns 

-weighted returns of stocks listed on the New York Stock 
from the Center for Research in Security Prices (CRSP) at 

the University of Chicago. Foreign returns are dividend inclusive stock index 
returns from Capital International’s Perspectiues.8 The candidate reference 
portfolios are constructed from these indices. They are (i) the CRSP index of 
domestic securities, (ii) a value-weighted portfolio with weights summing to 
unity, and (iii) an equal-weighted international portfolio. The U.S. receives by 
far the largest weight in the value-weighted portfolio, although its relative size 
declines steadily throughout the sample, while the size of the Japanese market 
increases. For example, the weights for the U.S., Britain, Germany, Japan, and 
Switzerland at the beginning of the sample are 0.74,0.10,0.04,0.10, and 0.01, 
respectively, and are 0.60,0.10,0.04,0.23, and 0.02 at the end of the sample. 
The one-month Treasury-bill return serves as the conditionally risk-free rate. 
The sample extends from July 1973 through December 1985 to coincide 
roughly with the rwnt period of floating exchange rates. The end of the 
sample is dictated by the availability of equity return data. 

Table I reports the time-series means, standard deviations, and tist six 
autocorrelations of the data. The index of U.S. equities has by far the lowest 
average return during the sample. On average, its return “n’zs 17% of the return 
on the value-weighted international p folio and only 1.8% of the average 
return on the equal-weighted portfolio contrast, the standard deviation of 
the value-weighted portfolio is the smallest (0.0399) and the equal-weighted 

‘Mert~n (1%) shows that tbe single-beta representation is an implication of an intetiemporal 
ccmGnusus-time model when investors have logarithmic utility or when the investment opportu- 
nity set is fixed. Hansen, Richard, and Singletor (1982) obtain the single-beta representation as an 
implication of a discrete-tine intertemporal model, but tbe appropriate reference portfolio and 
risk-free rate in their paper ue unobservable unless explicit assumptions are made about investors’ 
utility 

Yhese data were aciousiy provided by Jim 
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Table 1 

Time-series means, s+adard deviations, and autocorrelations of -didate r&rence portfolk? 
excess returns and ex post currency speculative profitsb from Y+y g ?73 to December 1985. 

Specuktive profits on 
Reference portfolio fg nvard currency contracts 

NYSE VWR EWR D SF N BP 

Mean 0.0034 
Std. dev. 0.0476 

Auto- 1: 0.02 
correlation 2: - 
at lags 3: 0.06 

4: 0.05 
5: 0.15 
6: - 0.10 

0.0199 
0.0399 

0.06 
- 0.02 

O.09 
0.M 
0.09 

- 0.12 

0.1884 
0.1833 

0.14 
0.01 
0.15 

- 0.01 
- 0.07 
- 0.05 

0.06 
-002 
- 0.08 
-0.12 

0.08 
0.13 
0.00 

- 0.05 
0.16 
0.01 

‘The reference p~Uolios are dehed as follows. NYSE is the CRSP value- 
equity returns *&ted on the New York Stock Exchange. VWR is the value-weighted intemational 
equity portfolio with wti$tz summing to unity. EWR is tk qza-wzigkd international equity 
portfolio. 

‘DM, SF, N, and BP are the differences between the curreat spot rate forward rate 
observed four weeks earlier normal&d by the forward rate for the German , Swiss franc, 
Japanese yen, and British pound, respectively. 

portfolio displays %e largest s ard devieticn (0.1833) and r&c 
first-order serial correlation. 

Average pr<;tits on the forward foreign exchange contracts are small and 
statistically insignificant from zero. This suggests in part why attempts to 
model a constant risk premium on forward foreign exchange contacts have 
generally been difhcult and unsuccessful. and large, the time-series proper- 
ties of these profits are similar across the currencies. 

. Es OU 

= rp _ ri denote the excess return on the reference portfolio and let i 
, SE, JY, 5P) index the currencies under considesation. Decomposing 

WI and ( pi ) into their forecastable and unforecastable components, we have 

forecast errors of 
tively, which are orthogonal to date t - 1 info 
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Now, using eqs. (8) and (9) in the definition of the conditional covariance 
yields 

= E,_,( UI:&,), 

Crst equality in (119 exploits the assumption that the conditionally 
turn is in the information set at t - 1. Similarly, the conditional 

variance of the excess return on the reference portfolio can be expressed as 

vaq_,(qp) = vq_,(rp) 

= E,_,( r: - E,_,qq2 02) 

Ikcomposing the .cequences (z&,} and {$} into their forecastable and 
tInforrra@*, __W,abk components, eqs. (8)-(12) imply 

W) 

u;e, = E,_,( f+,) + q;, i = DM, SFJY, BP, (13c) 

(13dj 

where qf and t’, are the one-step-ahead forecast errors of U:E, and $, 
respectivelv, and are orthogonal to date t - 1 information. For any n curren- 
CL unaer consideration, (13a)-(13d) becomes an estimable system of 2( n + 1) 
equations [an analog of (13a) and (13~) for ::a& of the n currencies plus (13b) 
and (13d)] once the conditional expectations are parameterized. I defer until a 
later section the specific parameterizations to be investigated. 

ltaneous estimation of the 2n + 2 equ ns is performed using Ha aen’s 
(1982) generalized method of moments (G procedure zts follows. Denote 
the eter vector of interest by /3, its true value by PO, and 
the al innovation vector by 
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criterion function 
estimator of &, b,., f 

where 

and b is a consistent estimator of &. Asymptotically, J’Ti&, - &) is no 
distributed with mean zero and covariance matrix 

SE = (DYb)_‘, w 
where 

is the spectral density matrix of (a,( &-,) Q z,_~( #3,)) at frequency 0. The 
matrices D and S are consistently estimated by their smple logs, 

a.nd 

2&. as defined &five. 

This choice of the 
estimate of the covari 
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are cumbersome and numerical derivatives are used iu nkimking #(/3) as 
well as in calculating the standard errors according to (15). In estimaticn, 

es of q(#I) (i.e., observations prior to t 
their theoretical values of zero, under the nuil hypothesis. 
two-step p ure is used in estimation. An initial 
construct e weighting matrix, ST, and (14) is 
estimator is consistent, but does not have the desired asymptotic distribution. 
Final estimates are obtain 
first-step estimates iu the 

e economeuic s cation represents a join the& t%t ti&des the 
an appropriate model in pricing forward fo 
ar ink~r-mation structure, specifications for 

tions, rational expectations, and the appropriateness of the data used. To test 
this joint hypothesis, Emsen’s s cation test in used. Because the first-order 
conditions of the estimation p set q linear combinations of the mp 

ogonality conditions to zero e model is exactly id&!&l when q = mp. 
en i5~ ) q, theAre are w - independent orthogonal.ity conditions 

that should be close to zero if the model is correctly specified. Hansen has 
shown that T+(br) is asymptotically distributed as a cl&square variate with 
mp - q degrees of freedom under the null hypothesis. This chi-square test is 
used to test the model’s overidentifying restrictions. 

5. 

Two special cases of the system (13a)-(13d) are considered. Owing to the 
size of the system and the considerable ncnlinearities involved, a strong 
attempt is made to maintain model parsimony. 

5. I. Autoregressions 

e first model to be considered is 
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{ e,ui) follows from 
specification is ado 
past observations on a v 

required that c 1, i = 
Obviously, the set of 1 

for three reasons. First, 

the econometric sp~%catiun 
provides little useful informat~n 
theory. Third, Tauchen (1986) re 
that expansion of the ins 
estimator in sm 
that the test of 
is not clear how this tion test would b 

e one const 
Toerronthes 

The model is estimated for the four currencies 

ese three instruments generate a 

For each choice of the reference portfolio, the test of the overidentifying 
restrictions, given by the &i-square statistic with ei 
does not reject the model at standard s 
largest &i-square statistic is 21.35 with a cotidence level of 0.7479 when 
equal-weighted international portfoso is used as the reference portfolio. 
the parameters appear to be reasonable and most re estimated with precision. 
The significant of the parameters of the conditional variance 
(yG, yI, q,, and a:) implies tha is signScant time varia 
This et&t is strongest for the and BP and we 
the results do not depend on the choice of teferen 

‘The model was initially estimated for each currency on a.~ individual basis with a coz;~jtaZ, zhz 
squared innovation on &e reference ~ortf~-407 34 the ~rodwt of 
portfolio and the i&h&dual currency as ins&tune&s (not repor 
seemed a natural choice for the instxumental variables, since these variables appe= explicitly h 
the mode!. 5iiultaneous estimation across currekes was fir 
squared innovation in the reference portfolio, and each .sf 
reference portfolio innovations as instrumental variables, w 
variables si?Cty 0 
and prov geabk. 
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To further investigate the importance of ths time-varying beta specification, 
I perform a Wald test of a constant beta version of the model that sets 
Yl = QIt i = 0, i = DM, SF,JY, BP. This constant beta specification still allows 
time variation in the risk premmm, since the expected excess return on the 
reference portfolio varies over time. The Wald statistic for this test is dis- 
tributed as a &i-square variate with five degrees of freedom and is also 
reported in table 2. The constant beta specification can be rejected at better 
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Fig. 1. Monthly conditional betas for open positions on forward fore@ exchange cowacts 
implied by estimates in table 2, panel B, 1973-1975. The beta is given by (cy, + qu,- l~,_ 1)/ 

(vo+ YSQ. 
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thati the 1% level regardless of the reference pertfolio used. These results 
reaffirm the importance of modeling the betas in a conditional setting. 

Cr;diiaiiveiy, the estimated betas from the different systeims behave simi- 
lady. Fig. 1 displays the time series of the betas generated by the estimates in 
panel B of table 2. The betas range roughly from -0.3 to 0.5, display a fair 
amount of time variation, and fluctuate from positive to negative for each 
currency. On aoerqe, however, each of the bet& is positive over the estima- 

s can be seen from table 2, t e ik-k-sckit3 averages of the 
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Fig. 2. Monthly risk premium for value-wei&ted intemational equity portfolio implied by 
estimates in. table 3 +. ix&xl 5, 19s 1985. The reference pxtfolio’s excess return, $‘, follows an 

U(i j process. 

‘p=aO+a,qC, +eI (16b; 

estimated conditional betas are not much different from the implied uncondi- 
tional betas, (a&,,)(1 - y&/(1 - q). 

The results of this section suggest that the data are generally consistent with 
the model. The model’s overidentifying restrictions cannot be rejected at better 
than the 25% level regardless of the reference portfolio used. One problem 
arises with this specification, however, because there are ex post negative 
values of the reference portfolio’s excess rep&m. ‘Ihe AR speallcatron on the 
reference portfolio thus admits the possibility that the risk premium on the 
reference portfolio can be negative, which in the context of the CAPM is 
diEcult to explain. In fact, some negativcz values are obtained. Fig. 2 displays 
the estimated risk premium on the val ue+weighted international reference 
potifolio obtained from pa~i Z uf table 2. Although this does r?ot see=m to be 
a serious problem, 4Lm =%+ =~+~ction considers ati alternative specification of ii& llClrnC OULrbU 
the risk premium on the refere nce portfolio that ot er researchers ha-me foun 
usefttl. 

5.2. Referefice portfolio excess return 

An alternative specification is no 
the reference portfolio follows an A 
assume that the conditional mean o 
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depends linearly on the logarithm of its conditional variance. That is, 

This specification, intended to capture the intertemporal risk and return 
tradeoff in the reference portfolio, is suggested by the findings of Campbell 
(1987), Engle, Lilien, and Robins (1987), and French, Schwert, and Stambaugh 
(1987). If b, > 0, investors are rewarded with high expected returns during 
periods of high variance or risk. The AR(I) sptcifi~titbns on the conditional _ 
variance and covariance are maintained so that (%a) and (1Bb) are replaced 

bY 

i = DM, SF,JY, BP, 

rt e--~*+bllog(yr,+~~&~_~)+E,. 

(I6a’) 

(14b’) 

Table 3 reports results from estimating this Imodel jointly across the curren- 
cies, using the same instrumental variables as before. Again, there are twelve 
parameters to estimate and thirty orthogonality conditions. Here, the model’s 
overidentifying restrictions are not rejected when the reference portfolio is 
either the domestic equity or the value-weighted international equity portfolio. 
There is some evidence against the model when the eqclai-weighted intema- 
tional equity portfolio is used, however. The &i-square statistic in this case is 
30.52, which rejects the mcdel at better than the 4% level The pr?.r~neters so 
and yi continue to be estimated with a fair arrount of Iirecision. Tiae estin;%es 
of ai are also generally precise and are larger than those fppund in table 2. As 
in the previous subsection, the parameters associated with the JY are esti- 
mated with the least precision. 

This specification for the reference portfolio’s risk premium also admits the 
possibility of negative values for ex.?g2ple, during periods when the conditional 
variance is very small. It turns .out, however, that the tisk prcAmittm estimates 
are all positive during the estimation period. Fig. 3 p!ots the estimated8 risk 
premium implied by the estimates in panel B of table 3, using the value- 
weighted internaGonal equity portfolio as the reference aTset. Qualitatively, the 
betas obtained here are similar to those in big. 1 and are suppressed to 
economize on space. 

Once again, 1 perform a Wald test of a constant beta version of the model. 
In this case, when y1 and ~yi are set to zero, the msdel reduces to the 
unconditional version of the C_APM in which both the betas and the risk 
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Fig. 3. Montiy risk premium for value-weighted international equity portfolio implied by es& 
mates in table 3 panel I?. 1973-198s. The reference portfolio’s excess return, r,‘. follows an 

ARCH in the meau process. 

rp=b,+h,log(Y,+Y,E,'_,)+E, (Nib’) 

premium on the reference portfolio are constant. The Wald statistic again is 
distributed as a &i-square variate with five degrees of freedom and is reported 
in table 3. Aa can be S~.PZ, the constant beta hypothesis can be rejected at 
better than the 1% level regardless of the empirical reference portfolio used, 

To summarize, the data are generally consistent with the alternative specifi- 
cation as well. The reason for the similarity is that excess returns on the 
reference portfolio are difficult to predict. Since the forecast errors are large in 
relation to the explainabie part (i.e., the R2 is low), the resulting {of } process 
is similar despite the different specifications for the conditional mean of the 
reference portfolio’s excess return. In one sense, the ARCH-M specification 
for the reference portfolio’s excess return receives only modest support, as 
significant estimates for bl are obtained only when the empirical reference 
portfolio is the equal-weighted international portfolio. Although a formal 
analysis is not conducted, this specification may be preferred, since only 
positive estimates of the reference portfolio’s risk premium are obtained. 

is paper C.nt+iliPS axld csctimai 
*y-d ._1-1 S.-a_ . . ..IaL-I .es a mode! of forward foreign exchange rate 

determination based on the single-beta capital asset pricing model. The model 
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is specified from the perspective of a representative U.S. investor in a condi- 
tional setting that explicitly models time variation in the betas. Significant 
estimates of the parameters are obtained and tests of the overidentifying 
restrictions are not unfavorable to the model. The hypothesis that the betas are 
constant is strongly rejected. Moreover: the results generally hold up with 
variations in the empirical reference portfolio. 

The evidence emerging here is consistent with the idea that the pricing of 
forward foreign exchange contracts is fundamentally no different from the 
pricmg of any other financial asset. The evidence also supports the idea that 
deviations of the forward exchange rate from the expected future spot rate are 
due to a risk premium and not to irratirmelity among market participants. 

There are number oT Is.,- .dti not addressed here. For example, the informa- 
tion set that economic agents are assumed to condition on is somewhat 
restrictive. It might be useful ?o augment t&z conditioning set by including 
directly observable economic variables and to investigate the usefulness of 
non-ARCH processes for the conditional covariances and variances. Other 
mod& of the risk premium on the referen= portfolio might also be investi- 
gated. Further, it may be useful to investigate other estimation strategies. The 
advantage of GMM is that it produces a robust estimator. One disadvantage is 
that it is not, in general, asymptotically efficient. These and other extensions 
are left for future ;*ork. 
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