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Abstract

This paper examines the effect of exchange rate risk on Interest rates within the uncovered interest
rate parity condition for Turkey. When the interest rate is measured with the Treasury auction interest
rate and the exchange rate risk Is measured with the conditional variance of the exchange rate,
then we found that there Is a positive relation between the exchange rate risk and interest rate with
the data from December 1986 to January 2001.

The adaptation of the flexible exchange rate regime in the 1970s and the accel-
erated integration of financial markets with globalization after the 1980s made
the behavior of exchange rates important to understand financial aggregates.
The purpose of this paper is to assess the effect of the exchange rate and its risk
on interest rates for a small open economy, in this case, Turkey.The exchange
rate fluctuations introduce a risk on a return of an asset in foreign currency,
and foreign investors might want to be compensated with higher risk premium.
Therefore, it could be expected that there is a positive relationship between
the exchange rate risk and interest rates. This study tests and finds that the
exchange rate risk affects the interest rates positively in Turkey for the period
from December 1986 to January 2001.

This study focuses on Turkeyfor several reasons. Firstly,the Turkish economy
has opened up substantially since the 1980s with extensive developments in
the financial sector. Secondly, high exchange rate depreciations and inflation
have been the basic characteristics of the Turkish economy. Thus, observing
the effects of exchange rate risk on the interest rates is more feasible in Turkey.

To the best of our knowledge, there is no study that looks at the effect of
exchange rate risk on interest rates. There are various studies that have exam-
ined the effect of exchange rate risk on bank stock returns (see Tai, 2000, and
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the references cited therein). It is shown that the exchange rate risk could be
another potential detenninant of bank stock returns but interest rates are not
examined. We use the Generalized Autoregressive Conditional Heteroscedastic
(GARCH)process in order to model the time varying exchange rate risk. This
study finds that conditional variance of exchange rates is positively related to
the Turkish Treasury auction interest rates.

The remainder of the paper is organized as follows: Section 1 develops the
methodology; Section 2 reports the empirical findings; and Section 3 presents
our conclusions.

1. Methodology

This section introduces the set of equations which are used to test the relation
between exchange rate risk and interest rates. Three equations are specified:
the exchange rate, the conditional variability of the exchange rate, and the
interest rate.

Following Ak~ay, Alper, and Karasulu (1997) the exchange rate equation is
modeled with an autoregressive process of order n (denoted by AR(n»:

n

ER,= /30+ L/3;ER,_; + 8,.
;=1

(1)

where ER, is the domestic currency value of the foreign currency, /30is the con-
stant tenn, !3;(i= 1,2, ..., n) are the coefficients of the ith lag of the exchange
rate; lastly, 8, is the residual tenn that has conditional mean zero with time
varying variance h,:

(2)

Here, n'_1 is the infonnation set that includes all infonnation available at time
t - 1to economic agents. Here, we can specify the expected value of exchange
rate as:

n

E(ER,jn'_I) = /30+ L/3;ER'-i-
;=1

(3)

It is important to note that h, is time varying to measure the risk. Engle (1982)
introduces the Autoregressive Conditional Heteroscedastic (ARCH)model to
capture the time varying risk, which allows us to estimate the time varying
conditional variance. Particularly, he specified h, as:

q

h,= ao + Lalj8;_j' (4)
j=1
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and denoted as the ARCH(q)process. Bollersev (1986)extends the conditional
variance specification by including lagged values of h, to the right hand side of
the equation (4). Particularly, Bollersev specified h, as:

q p

h,= ao + LaljtLj + La2jh'_j,
j=l j=l

(5)

and denoted as the GARCH(p,q)process, here the GARCHspecification re-
quires that L)=l alj + L~=l a2j be less than one to satisfy the stationary con-
dition and ao, aljS and a2jS be positive for the non-negativity condition. The
GARCHspecification has been used extensively in the literature to model ex-
change rate movements (for example, Akc;ay, Alper, and Karasulu, 1997;
Felmingham and Mansfield, 1997; Tai, 2000).

The interest parity conditions can help to explain the relationship between
interest rates and exchange rates. Under perfect capital mobility, interest rate
differences must be offset by expectations of exchange rate movements if the
investors are risk averse and endowed with rational expectations. The domestic
interest rate can exceed the foreign interest rate only ifthe domestic currency is
expected to depreciate. This is known as uncovered interest parity (see Romer,
1996, pp. 210-212). However, we are not going to take into account foreign
interest rates because they have lower values and stable movements relative
to domestic interest rates.1 Therefore, we can modify the interest rate equation
to examine the effects of the expected exchange rate depreciation on domestic
interest rates given by:

R, = Yo + y1E(ER,) + TI" (6)

where R, is the nominal interest rate on domestic assets, TI,is the white noise
process at time t, Yois the intercept term, Ylis the coefficient of the expected
depreciation, and the uncovered interest rate parity condition suggests that Yl
is equal to one. In addition, we allow the effects of the exchange rate risk on
interest rates, which is measured with conditional variances.

R, = Yo+ y1E(ER,) + )l2h, + TI" (7)

where )12is the coefficient of the exchange rate risk.
Inflation risk could be another determinant of interest rates. Theory does not

suggest a definite direction of the effect of inflation risk on interest rate. Chan
(1994) and Evans (1998) argue that risky assets should offer higher return to
investors as a compensation for assuming higher risk. Therefore, there should
be a positive relationship between interest rates and inflation risk. On the other
hand, Cukierman and Wachtel (1979)argue that governments can generate sur-
prise inflation and decrease the interest rate. Thus, there should be a negative
relationship between interest rates and inflation risk. In this study, rather than
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assessing the effect of inflation risk on interest rates, we will include the in-
flation risk on interest rate specification to control the inflation risk when we
assess the effect of exchange rate risk on interest rates. When the inflation risk
is introduced into the interest rate specification as an additional variable, the
equation is specified as:

(8)

where1ft is the measureof inflationriskat time 12and Y3is the coefficient of the
inflation risk.

In this paper, it is assumed that there is an unidirectional causality running
from the exchange rate and inflation risks to interest rate. However, the interest
rate could also affect the exchange rate and inflation risks. This study assesses
both risks with a class of ARCH models where the risk measure is a determin-
istic function of the squared lagged residual of the exchange rate (or inflation)
as well as the lagged risk measure; the risk measure presented here is exoge-
nous at a given time. Therefore, there is no simultaneity-biased problem in the
estimation of Eqs. (6)-(8). Nevertheless, the effect of interest rates on those two
risk measures is an interesting avenue to extend the current work; thus, it has
been left for future research.

2. EmpiricalResults

This section presents an estimate of the exchange rate, exchange rate risk, and
interest rate equation by using monthly data from December 1986 to January
2001.3 The exchange rate is measured as the logarithmic first difference of the
foreign exchange basket values (Basket = 1 USD+ 1.5 DM), the interest rate is
the weighted average of the Treasury auction interest rate for the corresponding
month,4 and the inflation is the first logarithmic first difference of wholesale price
indices.5 All the data are available from the data delivery system of the Central
Bank of the Republic of Turkey.

When interest rate Eqs. (6)-(8) are estimated, expected exchange rate de-
preciation (E(ER,», exchange rate risk (ht), and inflation risk (1ft)should be cal-
culated first. Here we don't estimate Eqs. (1) and (5) jointly to use their fitted
values as a measure of expected exchange rate changes (or inflation) and ex-
change rate risk (or inflation risk). However, in order to calculate the expected
exchange rate depreciation for any given period, we use all sample data for the
estimation of the parameters, which are known for each mid-sample period.
Therefore, Eqs. (1) and (5) are estimated with rolling regressions.

In order to specify the exchange rate equation, the final prediction error cri-
teria is used to find the lag order for the full sample. The suggested lag or-
der of one is used in the estimation of the expected exchange rate changes
in rolling regressions. Next, Eqs. (6) and (7) are estimated for the interest rate
equations where the exchange rate uncertainty is modeled with the GARCH(1,1)
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