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1 Introduction

The interest parity is the identity that relates interest rates to exchange rates. Uncovered
interest parity (UIP) states that the expected percent change in the exchange rate is equal
to the difference in interest rates between the currencies embedded in the exchange rate.
According to UIP, an investor who borrows in a low interest rate country and puts her
money on a bank account in a high interest country will not yield a persistent return on
this investment, as the expected exchange rate movement will exactly offset her potential

gains from the interest differential.

Empirically, the hypothesis for UIP to hold has frequently been rejected. Most tests are
based on the regression framework by Hansen and Hodrick (1980) and Fama (1984): the
future realized exchange rate returns are regressed on the current interest rate differential.
If UIP holds, the coefficient on the interest differential should be equal to one. However,
these tests typically results in a coefficient that is negative and often even significantly
so. Subsequently, many have examined the empirical failure of UIP and proposed
potential explanations. See Sarno (2005) and Lothian and Wu (2003) for recent

oVerviews.

In this paper, we acknowledge that UIP does not hold perfectly. However, we
hypothesize that exchange rates have a tendency to move in line with the UIP implied
exchange rate. From this perspective, our study extends Wu and Zhang (1996) who
perform non-parametric tests to examine whether exchange rates more frequently move
in line with UIP or not. Instead of their non-parametric tests, we use a logit framework to
examine the UIP tendency. This framework makes it possible to assess whether UIP
tendeny can be explained by additional factors. The additional factor that we examine is
the squared interest rate differential as suggested by Flood and Taylor (1996) and
Huisman and Mahieu (2006) as they show that it is more likely that UIP holds in periods

with high interest rate differentials.



2 The Logit model

Our model starts from the Hansen and Hodrick (1980) and Fama (1984) regressions.
Define s; as the logarithm of the exchange rate, measured as the U.S. Dollar (USD) price
of one unit of foreign currency. Let i;x be the USD interest rate observed at time t for
maturity date t+k and let iy, be the equivalent interest rate in the foreign country. The

UIP regression can then be stated as

1) Swk-St= a+ Bik-1w) + &x
Typically, k is set to 1 in empirical work circumventing the issue of overlapping data®.

In order to examine UIP tendency, we propose to use a Logit model. To built the model,
we define a binary variable y; that takes the value 1 if the exchange rate change between
times t and t+k, S« - S, has the same sign as the current interest rate differential igx — i
and 0 otherwise. Thus, if y;x, the exchange rate has moved in line with UIP. Note that this
setup provides a weaker test of UIP as we do not impose that the exchange rate change

exactly equals the size of the interest rate differential.

To formulate the Logit model, we define the latent variable z; such that y;x = 1 if z; > 0
and yix = 0 if z; < 0. We then model the latent variable z; linearly by using a set of m
explanatory variables X; = {Xis,...,Xmt}, such that we obtain the following linear model

2) Zt:xtﬂ+ Ut.

We estimate the parameters in the vector £ from this model using the Logit specification

for the cumulative distribution of the errors u.

1 Chinn and Meredith (2004) show that UIP cannot be rejected when the horizon k is 5 years.



We analyze two sets of explanatory variables X:. Initially, X; only consists of a constant
term to examine whether we exchange rates tend to move, on average, more in line with
UIP or not. A positive value of the constant term implies that the exchange rate moves in

line with UIP more often than moving in the opposite direction.

In the second case, we include a nonlinear transformation of the interest rate differential
in the traditional regression (1), motivated by Bansal (1997). We are particularly
interested in testing the claim of among others Flood and Taylor (1996), Huisman et al.
(1998), and Huisman and Mahieu (2006), who find evidence for UIP in periods with
large interest differentials. To do so, we propose the squared interest differential as the
additional explanatory variable. If the above claim holds, there should be a stronger
tendency to UIP in large interest differential periods and the coefficient for (ivx — i tx)?,

should be positive.

3 Data

We collected data for the following exchange rates against the U.S. dollar (USD) from
the Datastream databases: Australian dollar (AUD), Canadian dollar (CAD), Swiss franc
(CHF), Euro (EUR), British pound sterling (GBP), Japanese yen (JPY), Norwegian
Krone (NOK), and Swedish Krona (SEK). For all these currencies we collected 3-month
eurocurrency interest rates from Datastream, if available. For Australia, Norway and
Sweden, we chose an interbank rate as the available eurocurrency rates do not cover the
complete sample. For the Euro, we took the German eurocurrency rates prior to 1999.
The sample runs from January 8, 1992 until May 16, 2006. All data is collected on a
weekly frequency, giving us 749 observations in total.

4 Results

Table 1 contains the parameter estimates of both models. For each exchange rate, the
parameter estimates for the first model are in the first row and the estimates for the
second model are in the second row. The estimate for the constant term alpha for AUD in
the first model equals -0.37 and is significantly different from zero. Interestingly, the

AUD tends to move away from UIP more often than it moves in line. This also holds for



JPY and NOK. Only EUR and SEK have positive and significant estimates. None of the
other estimates are significant. Consistent with previous studies, we find weak evidence
for UIP. Only EUR and SEK have the tendency to move in line with UIP; others do not

and some even move more often in the opposite direction.

--- Insert Table 1 here ---

In the second model, we include the squared interest differential to examine whether UIP
holds better in periods with large interest differentials. For each exchange rate, the
estimates are in the second row. For the AUD, the estimate for the constant term is -0.29
and is significant and the estimate for the squared interest differential equals -0.02 (not
significant). Estimates for the latter are not significant for the CAD and GBP as well.
However, an interesting result shows up for the CHF and the JPY. In both cases, the
estimates for the constant term become positive, suggesting more than average movement
in line with UIP, but the estimates for the squared interest differentials are significantly
negative. For these exchange rates, it holds that the exchange rate moves less in line with
UIP in periods with large interest differentials than in other periods. Interestingly, these
currencies have on average low interest levels compared with the U.S. as can be seen
from the fourth column in the tabel. Apparently, the large interest rate differentials
attracts investors and triggers the demand for the U.S. Dollars as investors convert their
borrowed Yens in U.S. Dollars to invest them in the U.S. The same holds for the Euro,
although the interest rate differential has been slightly smaller than zero on average. The
opposite result holds for the NOK and SEK. These exchange rates move more in line
with UIP in periods with large interest differentials than in normal periods. In addition,

their interest rates differentials are positive on average.

5 Conclusions

In this paper, we examined whether exchange rates tend to move in line with Uncovered
Interest Rate Parity. Our results corroborate with earlier studies in that it is difficult to
find evidence for UIP to hold as we find that most exchange rates even tend to move in

the opposite direction. For currencies that have low interest rates levels relative to the



U.S. (such as Japan), tend to move in line with UIP in normal periods, but in the opposite
direction in periods in which the interest differential is large.
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7 Appendix

Table 1. Parameter estimates of model (1) and average interest rate differentials (IRD)

for different exchange rates denoted against the U.S. Dollar.

o B IRD
AUD -0.37 (0.08)
1.50 (1.48)
-0.29 (0.10) -0.02 (0.02)
CAD -0.09 (0.07)
0.30 (1.36)
-0.11 (0.09) 0.01 (0.03)
CHF -0.10 (0.07)
-1.71 (2.33)
0.43 (0.12) -0.07 (0.01)
EUR 0.63 (0.08)
-0.06 (2.45)
-0.83 (0.10) -0.03 (0.01)
GBP -0.03 (0.07)
1.63 (1.59)
-0.05 (0.08) 0.00 (0.01)
JPY -0.30 (0.07)
-3.25 (2.10)
0.07 (0.11) -0.03 (0.01)
NOK -0.22 (0.07)
1.41 (3.05)
-0.31 (0.08) 0.01 (0.00)
SEK 0.78 (0.08)
1.28 (3.47)
-1.08 (0.09) 0.02 (0.00)

Robust pseudo-ML standard errors using Hubert/White procedure are between parentheses. For
the average interest differentials, we provide standard deviations of the interest differentials in

parenthesis.
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