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RETHINKING DEVIATIONS FROM UNCOVERED
INTEREST PARITY: THE ROLE OF COVARIANCE RISK
AND NOISE*

Nelson C. Mark and Yangru Wu

We examine the ability of the standard intertemporal asset pricing model and a model of noise
trading to explain why the forward foreign exchange premium predicts the future currency
depreciation with the ‘wrong’ sign. We find that the intertemporal asset pricing model is
unable to predict risk premia with the correct sign to be consistent with the data. The noise-
trader model, while highly stylised, receives fragmentary support from empirical research on
survey expectations.

This paper investigates the theoretical basis of an asset pricing anomaly in
international finance known as the forward premium bias. That is, the
empirical finding that the forward premium helps to predict the future
percentage rate of currency depreciation but not with the sign implied by
uncovered interest parity.! As a corollary to the forward premium bias, Fama
(1984) demonstrates that the deviation from uncovered interest parity, which
we denote by p;, is negatively correlated with and is more volatile than the
rationally expected rate of depreciation. These empirical findings have long
posed a challenge to international economic theory. In this paper, we explore
two very different approaches to explaining this puzzle: the standard represen-
tative-agent intertemporal asset pricing model and a model of noise trading.
Our analysis of the intertemporal asset pricing model employs quarterly data
for the United States, Great Britain, Germany, and Japan extending from
1976.1 to 1994.1 and asks if p, can plausibly be viewed as a risk premium. The
model is evaluated by examining how well the risk premia implied by the
theory match up with statistical estimates of p,. Preferences of the representa-
tive agent are assumed to possess a simple form of habit persistence while our
statistical estimates of p, are derived from a VECM (vector error correction
model) fitted to the logarithms of the spot and forward exchange rates. The
main finding of this section is that the model fails to predict p, with the correct
sign. The recent literature has emphasised the model’s ability to match the
volatility in forward foreign exchange rate returns but our results suggest that

* Some of the work for this paper was performed while Mark was a Visiting Scholar at the Federal
Reserve Board and while at the Tinbergen Institute, Rotterdam. For useful comments on earlier drafts,
we thank without implicating: David Backus, Ronald Balvers, Geert Bekaert, David Bowman, Paul Evans,
Bennett McCallum, Huston McCulloch, Norman Miller, Douglas Mitchell, Shashi Murthy, Jim Peck,
and seminar participants at Brandeis University, the Federal Reserve Board, Ohio State, Rutgers
University, the Tinbergen Institute Rotterdam, Tilburg University, the University of Limberg, University
of Miami, the University of Toledo and West Virginia University. The comments of three anonymous
referees also helped improve the paper.

1 See Engel (1996), Froot and Thaler (1990), Hodrick (1987), and Lewis (1995) for surveys of this
literature.
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the failure of the model in understanding the data occurs at a more primitive
level .2

Our second exploration examines the De Long et al. (1990) model which
combines fundamentalist investors whose expectations are rational, with noise
traders whose beliefs concerning future investment returns are distorted. In
this model, the heterogeneity in beliefs among economic agents creates the
basis for trading volume and induces systematic movements in p; that are
correlated with the forward premium. The p, that emerges in this model is
unrelated to covariance risk in the usual sense. Instead, short-horizon funda-
mentalist traders bear the risk in that they may be required to liquidate their
positions at a time when noise-traders have pushed asset prices even farther
from their fundamental values than they were when the investments were
formed.

Our specification of noise-trader beliefs is guided in part by the evidence,
reported by Froot and Frankel (1989) in their econometric study of survey
expectations, that professional foreign exchange market participants place
excessive weight on the forward premium when forming expectations of the
future depreciation. In addition to providing a potential explanation for the
forward premium bias, the noise—trader model supplies an account of the
apparent short-term overreaction of exchange rate changes and the gradual
adjustment towards its fundamental value in the long run that has been
reported in other empirical research.? Finally, we argue that empirical esti-
mates drawn from the extant literature on survey expectations of foreign
exchange forecasts provides fragmentary support for the model.

We note that the call for an international transactions tax on foreign
exchange to inhibit short-term capital flows (Eichengreen et al., 1995) is an
important policy issue on which our research has some bearing. The under-
lying premise for the tax is that frequent swings in investor sentiment
occurring independently of changes in economic fundamentals generate
financial market volatility with undesirable externalities. The noise-trader
model that we examine represents such an environment. To sound a note of
caution, however, we grant that many might find our model to be too stylised
to legislate on whether such a transactions tax should be implemented.
Naturally, a proper assessment of this issue would require a careful evaluation
of the entire body of research on foreign exchange market efficiency, of which
the present paper is small part.

The paper is organised as follows. The next section begins by presenting our
estimates of the forward premium bias and of p,. Section 2 asks if statistical
estimates of p, behave like the risk premia of the intertemporal asset pricing

2 See Backus et al. (1993), Bekaert (1994) and Cecchetti et al. (1994) who study the model along the
volatility dimension.

3 Mark (1995), Chinn and Meese (1995), Mark and Choi (1997), Chen and Mark (1996), and
Lothian and Taylor (1996) report empirical evidence of long-horizon reversion of exchange rates to
their fundamental values. In related work on quasi-rational modelling of exchange rate determination,
Goldberg and Frydman (1996) show that the exchange rate will overshoot and drift away from the
fundamentals when agents hold heterogeneous beliefs and have imperfect knowledge of the economy.
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model. The noise trader model is presented in section 3, and section 4
concludes.

1. The Forward Premium Bias

The exchange rate is the domestic currency price of one unit of the foreign
currency. Throughout the paper, upper case letters will denote levels of
variables and with the exception of interest rates, lower case letters will denote
their respective logarithms. In the empirical work, logarithms are multiplied
by 100 so as to state differences in percentage terms. Now at date ¢, let s, be
the spot exchange rate and f; be the forward exchange rate for date ¢+ 1
delivery. Let x;, = f; — s; be the forward premium, which is equal to the
nominal interest differential between domestic and foreign currency debt by
virtue of covered interest parity. To understand the behaviour of p, we begin
with Fama’s (1984) decomposition,

Xt = EI(ASH-I) + pu. (1)

From (1), the ex post depreciation can be expressed as Asgi = x;+
(Ut41 — p1), where Uy = Asiy — E4(Asyy) is the rational forecast error. It is
the presence of p, that generates the forward premium bias. Since p; will, in
general, be correlated with x;, the regression,

Aspp1 = a+ Bxy+ €441, (2)

will be subject to an omitted variables bias resulting in estimates of the slope
coefficient that deviate from 1.* Our own estimates of (2) from a quarterly
sample of USD (dollar) rates of the GBP (pound), the DEM (deutsche-mark)
and the JAY (yen), as well as three cross rates are reported in Table 1.°

As can be seen in the full sample estimates, the slope coefficients are all
negative. Under one-sided tests, they are significantly so at the 5% level for the
USD/GBP rate and at the 1% level for the USD/JAY and GBP/JAY. The full-
sample SUR (seemingly unrelated regression) estimate of the slope is —1.39
(s.e. = 0.37), which is significantly negative at the 1% level.

Following Bekaert and Hodrick (1993), we break the sample at 1980.1 and
confirm their finding that the forward premium bias seems to be dominated
by the 1980s. The analysis of the first sub-sample which extends from 1976.1-
1979.1V yields positive OLS slope-coefficient estimates for the USD/GBP and
GBP/DEM rates. The remaining OLS estimates and the SUR estimate of f3,
while negative, are not significant. Estimates from the second subsample,

4 Because s, and fi appear to be I(1), researchers such as Evans and Lewis (1993) argue that the
forward bias should be measured by the cointegrating regression s,41 = & + B f, + V41 since under the
alternative (8 # 1), E;s,41 = Bf, and the error term in (2) is €,41 = (B — 1)s, + U471 ~ I(1). We study
(2) because we are interested in studying the behaviour of a stationary p, and how its presence biases
the slope coefficient away from 1. We take as a maintained hypothesis that the forward premium, and
therefore the expected excess return p, are 1(0).

% The sample extends from 1976.1 to 1994.1. We follow Hansen and Hodrick (1983) by starting the
sample in 1976.1 after the Rambouillet Conference. The sources for the exchange rates as well as the
other data used in the paper are described in the Appendix.
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Table 1
Regressions of Quarterly Depreciation on 3-Month Forward Premium
Asipr =a+Bx; + €41

USD/GBP USD/DEM USD/JAY GBP/DEM GBP/JAY DEM/JAY B SUR
(a) 1976:1-1994:1

GoLs —~1.340 0.638 3.294 1.622 7.702 1.041

. (0.895) (0.886) (0.964) (1.116) (1.687) (0.648)

Bors —1.522 —0.136 —2.526 —0.602 —4.261 —0.755
(0.863) (0.839) (0.903) (0.782) (1.133) (1.042)

Gsur —~1.252 1.324 2.475 2.577 3.728 1151 —1.390
(0.721) (0.784) (0.757) (0.736) (0.820) (0.618)  (0.368)

(b) 1976:1-1979:1V

GoLs 2.346 2.614 2.948 0.546 6.366 —1.248

R (1.511) (1.946) (1.853) (3.509) (4.326) (1.693)

BoLs 1.247 —0.034 —1.967 0.464 —3.621 —0.897
(1.162) (1.848) (1.563) (1.802) (2.362) (3.956)

asur 0.912 2.851 1.688 1.938 0.775 ~1.163  —0.298
(1.2170) (1.140) (1.456) (1.716) (2.044) (1.490)  (0.693)

(c) 1980:1-1994:1

Gors —2.132 0.318 3.433 1.934 8.148 1.680

X (1.040) (0.997) (1.148) (1.218) (2.021) (0.716)

Bors —2.419 —0.199 —2.669 —0.980 —4.549 —-1.311
(1.079) (0.951) (1.119) (0.982) (1.471) (1.070)

Gsur —1.694 0.968 2.746 2.662 4.440 1.777  —1.684
(0.847) (0.927) (0.886) (0.802) (0.891) (0.658)  (0.438)

Notes: Standard errors in parentheses. Units are in percent. As; and x, are changes in the logarithms of
the spot rate and the 3-month forward premium rate multiplied by 100.

extending from 1980.I-1994.1, yields OLS slope-coefficient estimates that are
all negative and significantly so for three of the exchange rates (USD/GBP,
USD/JAY and GBP/JAY). The SUR estimate is f = —1.684 (s.e. = 0.438) over
this period. The results of the table are at odds with uncovered interest parity,
which implies that the forward premium is an unbiased predictor of the future
depreciation, (8 = 1). While the forward premium is found to help in predic-
tion, it does so with the wrong sign.®

Fama (1984) deduced additional properties of p,. First, he showed that the
negative slope coefficients from these regressions imply that p; is negatively
correlated with E;As,,;. Second, he demonstrated that p, is more volatile than
E,As;y1, suggesting that it is potentially quite large. One theory about p; is
that it is a risk premium.” We now examine the ability of the intertemporal
asset pricing model to generate plausible risk premia in accordance with the
data.

6 In a recent study, Wu and Zhang (1997) report that the forward premium bias is robust to two
distribution-free non-parametric tests.

7 It is unlikely that p, is the result of a no-trading band arising from transactions costs. Bekaert and
Hodrick (1993) and Breuer and Wohar (1996) carefully sample the data by accounting for the 2-day
delivery lag on spot and forward transactions and by using appropriate bid and ask prices in calculating
returns. They find that making these adjustments has little importance in explaining the forward
premium bias.
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