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Abstract

This study aims to explain the impact that interest rates have on exchange rate fluctuations. Fluctuations in exchanges can
bring large profits, but can also can cause severe loses. Theory suggests that if interest rates on domestic currency increase,
then this currency will appreciate against foreign currency. However, this is not always the case, as literature on this topic
suggests.To examine this relationship regression analysis is used. Data used in this analysis corresponds to the period from
January 2002 until December 2014. This relationship is studied by constructing two models accounting for exchange rate of
USD/ALL and EUR/ALL, separately, and their relationship with interest rates. USD to ALL exchange rates and EUR to ALL are
the dependent variables in each model, while interest rates on ALL deposits are used as the independent variable for both
models. The results show that in the case of Albania, an increase in interest rates of deposits in ALL, caused the exchange rate
of ALL/USD to increase, with USD becoming more expensive. While in the case of EUR/ALL exchange rate, it was found that
when interest rate in ALL deposits increase, ALL was appreciating against Euro. Therefore, Lek was becoming more
expensive.
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1. Introduction

This research aims to examine the relationship that exists among interest rate and exchange rate in Albania. Literature on
this topic suggests different views. Based on financial theories, it is widely accepted that an increase in interest rates of
domestic currency, will appreciate this currency against other foreign currencies.

The first part of this paper is a review about the exchange rates and its determinants, as stated by financial
theories. This section includes previous studies results on the relationship between exchange rate and inflation. It is
expected that an increase in inflation would depreciate domestic currency against foreign ones. Then another part
included in this section is literature on relationship between exchange rate and interest rate. From financial theory, we
expect an appreciation of domestic currency, in case of an increase in domestic interest rates. However, this is not
always the case, as it is shown from previous studies. In this part of the paper, it is also discussed on relationship
between exchange rate and relative income level, which is widely believed that an increase of income level will cause the
domestic currency to depreciate. Among other factors affecting exchange rate movement, government intervention and
speculations are discussed.

Last part of this study is an empirical analysis of the impact interest rates have on exchange rate determination.
The study takes into account the interest rates on ALL current account deposits and the exchange rates of USD/ALL and
EURJ/ALL. In the first case, USD resulted to appreciate against ALL when interest rates on ALL deposits increase; while
in the second case ALL resulted to appreciate against EUR.

2. Methodology and Data

In order to study the impact that interest rates have on exchange rate determination regression analysis is used. First
model has a dependent variable exchange rate of USD/ALL and the second model has a dependent variable exchange
rate of EUR/ALL. Both models independent variable is interest rate on current accounts in ALL. Data used correspond to
the period from January 2002 until December 2014. We have used monthly data so that our model would be more
accurate. Data are taken from Bank of Albania, official website.
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3. Hypothesis

An increase in interest rates of domestic currency will cause the domestic currency to appreciate against other foreign
currencies.

4. Literature Review

Exchange rates are of a great concern, especially when dealing with international trade. Changes in exchange rates can
give you large profits, but can even cause you great losses. This part of the paper will analyze the relationship between
the factors that affect exchange rates in order to make us better understand fluctuations in these rates and what can we
do in order to minimize the losses resulting from these fluctuations.

According to theory of “International Finance” (Madura, 2008) factors that influence exchange rate are classified as
below:
Changes in Inflation
Changes in Interest Rates
Changes in relative income level between countries
Changes in government control
Expectations on future exchange rates

akrowdE

4.1 Changes in Inflation

Theory suggests that in a country where inflation is high its domestic currency will depreciate. This increase in inflation
will increase the demand for foreign goods and decrease the exports, leading to a current account deficit. On the other
hand, the exchange rate of the foreign currency will increase, resulting in an appreciation of that currency (Madura,
2008).

One of the most widely accepted theories explaining the relationship between inflation and exchange rates is
Purchasing Power Parity. This theory states that a basket of goods in one country should have the same cost in another
country, taking into account exchange rates.

Different authors have studied the relationship that exists among inflation and exchange rates.

According to Bleaney (1996) there exists a strong positive correlation between exchange rate and inflation. He
stated that the present value of any investment opportunity depends on expected demand, price level and relative prices.
Since relative prices movements are not certain this uncertainty effects investment decision as well. In a study of a
sample of 41 developing countries from year 1980 until 1990, he found a negative link between exchange rates, real ones
and growth, and a direct relationship between exchange rates and inflation.

Inflation in home country is one a very important factor that may lead to currency depreciation as stated by
Sodersten and Reed (1994).

Oriavwote and Eshenake (2012) in a study of the relationship among Real Exchange Rates and Inflation rate in
Nigeria, found that exchange rates are very sensitive to changes from of inflation and import. Data for this study
corresponded to the period from 1970 to 2010, in the state of Nigeria. In their research they state that governments
should not rely on inflation targeting if they want to stabilize exchange rates.

As exchange rate fluctuations result mostly by changes in inflation, controlling the exchange rate would be
inefficient in case there is inflation. Because of this relationship when deciding on monetary policy both inflation and
exchange rates should be considered as interconnected targets (Ahmad & Ali, 1999).

4.2 Changes in relative income level between countries

Financial theory suggests that when the income level of the domestic country increases, people would tend to buy and
invest more in the foreign country. This would result in current account deficits, as a result of higher imports. A negative
current account is equivalent with currency depreciation.

Several studies have been made to find a link between income differential and exchange rate differential.

To understand the effect of income level on exchange rates Khan (2010) conducted a simple linear regression
model, taking data from two countries USA and Pakistan. From the regression estimates it was seen that the effect of
income differential on exchange rate differential between these two countries was very small, with a R?=38,40%.
However, the study found a positive relationship between these two variables. An increase in income level would result in
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an increase in exchange rate as well.
4.3  Changes in government control

Government can affect exchange rate equilibrium through:
1. Exchange Barriers
2. Trade Barriers
3. Buying/Selling currency in exchange market
4. Intervening in inflation, interest rates and income level.
Governments through their central banks intervene in exchange rates for three main reasons (Madura, 2008) :
1. To flat fluctuations in exchange rates
2. To set up exchange rate boundaries
3. To react to temporary disturbances

4.4  Expectations on future exchange rates

Like the other financial markets, even exchange market reacts in case there is any news about the future. In case there is
a signal about a probable high inflation in the future, it may cause currency traders to sell the currency, whose home
country inflation rate is expected to increase. This puts a downward pressure on that currency, leading to a deprecation of
the currency.

Speculations about future exchange rates are mostly driven by changes in interest rates. There have been
conducted several studies about the relationship between exchange rates and expectations on future exchange rates or
the so-called speculations.

According to Carlson and Osler (1998), the effect of speculations on exchange rates depends on the type of the
shocks present in the market. Changes in liquidity of demand do not straightforwardly affect portfolio decisions of the
speculators. Increases in speculations would lessen the exchange rate impact on these shocks. On the other hand,
changes in interest rates or risk do affect directly speculators portfolio positions. A larger number of speculators in the
market, the total reaction to these shocks will increase, thus exchange rate responses to these changes are higher.

4.5  Changes in Interest Rates

Interest rates, together with inflation rate, are among the most significant factors affecting exchange rate fluctuations. An
increase in the interest rate of the home currency will increase the number of home currency deposits. A higher interest
rate means higher rates of return, thus the demand for home currency will increases. These situations lead to an
appreciation of home currency relative to foreign currency.

In 1986 Federal Reserve Bank of Kansas City made a study to examine the relationship between interest rates and
exchange rates in USA form 1974 to 1986. From the analysis, it was observed a negative relationship between exchange
rates and interest rates, which came as the result of the inflation shock during this period. On the other hand, during
1980s it was observed a positive correlation between interest rates and dollar price (Hakkio, 1996) .

By using Vector Autoregression model Goldfaijn and Baig (1998) conducted a research aiming to find a
relationship between real interest rate and real exchange rate. The sample was comprised by data about daily interest
rates and exchange rates from July 1997-1998 in Asian countries. The results of the regression model did not show a
strong relationship between these two rates.

Goldfajn and Gupta (1999) studied the linkage between exchange rates and interest rates in the international area
and found that an increase in interest rates will result in an appreciation of nominal exchanges rates. Their study was
based on 80 currency crises from 1980 until 1998.

On the other hand Furman and Stiglitz (1998) from their study in 9 developing countries during 1992-1998, stated
that an increase in interest rates would result in a deprecation of nominal exchange rates. However, this result is more
prominent in countries with low inflation than in countries with high inflation.

5. Exchange Rates in Albania

Albania is a transition country, which aspires to join European Union. It has gone through numerous reforms to be ready
to be part of the Union. Albania received candidate country status on 24 June 2014. It is located in west Balkan near
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euro area. Process of transition begun in 1990 where prices and free trade were liberalized.

Until 1990 Albania was using a fixed exchange rate regime. Then, in July 1992 exchange rate regime changed
from a fixed exchange rate to flexible exchange rate. This change came as a result of low level of foreign reserves, which
are a must if a fixed exchange system is going to be implemented. Even though Albania is using a floating exchange rate
government through Bank of Albania occasionally intervenes in the foreign exchange market in order to flat temporary
fluctuations and to collect needed reserves.

After 2000, in exchange rate market a significant euro was appreciating against lek, while USD was devaluating
against lek.

Figure 1: USD/ALL Exchange rates, Jan 2002-Dec 2014

USD/ALL
160
140
120 ‘\
100 %Mé
80 o
50 e [ SD/ALL
40
20
a T T T T T T T T T T T T T T T T T
5883888558832 3238373
8355835583588 3858

Source: Bank of Albania

Interpreting data from Figurel, we observe that the highest USD/ALL exchange rate was observed in May 2002, when
USD/ALL= 144.91. From May 2002 until January 2005 we can see that Lek was continuously appreciating against USD,
thus Lek was becoming more expensive. Then from January 2005 until October 2005 USD/ALL performed a slight
increase, leading ALL to slightly depreciate. After this moment until mid of 2008 ALL was again appreciating against
USD, with USD/ALL continuously decreasing. In the last part of 2008 we experienced a sharp increase of USD/ALL
exchange rate, thus with ALL depreciating against USD. During 2014 a increasing trend of USD/ALL exchange rate was
observed, meaning that ALL was depreciating against USD. It was now becoming more expensive to buy USD.

Figure 2: EUR/ALL Exchange Rates, Jan 2002- December 2014
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Regarding EUR/ALL exchange rate, we can see, referring to Figure 2, that it has been more fluctuated compared to that
of USD/ALL. From May 2003 until August 2004 ALL was continuously appreciating against Euro. Then following this
period until 2007 this exchange rate has been relatively stable. After the beginning of the financial crisis of 2008 till
January 2010, ALL has been relatively appreciating against EURO. ALL was becoming more expensive compared to
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Euro. Then, from 2012 until the end of 2014, these exchange rates have been relatively stable, with a slight appreciation
of ALL in mid 2014.

5.1 Interest Rates in ALL

Figure 3: Interest Rates in 12 months ALL Deposits
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5.2 Deposits in ALL

Figure 4: 12 Month Deposits in ALL
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From the theory, we expect that an increase in interest rates in ALL, deposits in ALL would increase also. However, this
does not seem to be always the case of Albania. From Figures 3 & 4 we see that from December 2009 till June-July
2012, when the interest rates in All have been decreasing, deposits in ALL have been increasing which rejects our
hypothesis that an increase in interest rates increases deposits in that currency. This period corresponds to the beginning

of the last financial crises. During this period faith on USD or EURO was falling and this may be one of the reasons of the
increase in ALL deposits.

6. Results and Discussion

In the following section, this study will make an analysis of the relationship of the exchange rates of USD and EURO to
ALL from January 2002 until December 2014 with interest rates in Albania.
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Figure 5: Regression Output USD/ALL and ALL Interest rate

Dependent Variable: USD_ALL

Method: Least Squares

Date: 021015 Time: 09:35

Sample (adjusted): 1 155

Included observations: 155 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

ALL_INT__RATE 20.45522 1.713925 11.80001 0.0000

C 95 02005 1.130727 B84.03447 0.0000
R-squared 0.420670 Mean dependent var 104.2658
Adjusted R-squared 0477275 5.0 dependent var 14 14636
5.E. of regression 1022777 Akaike info criterion 7.500910
Sum squared resid 16004.92  Schwarz criterion 7.5401380
Laog likelinood -579.3205 Hannan-CGuinn criter. 7.516361
F-statistic 1416101 Durbin-Watson stat 0.080559

Prob(F-statistic) 0.000000

From the output of Table 1 by using R? value we can measure the goodness of fitness. In this model R?=0.48, implying
that 48% of variation in exchange rates is explained by the variation in interest rates. If we observe the value of Adjusted
R2(0.477) we can see that its value its very close to R2. This implies that over fitting problem is almost not present in this
model, which is a good indicator of the accuracy of the model.

An important consideration in performing this kind of analysis is the testing whether the model is statistically
significant or not. For the model to be statistically significant Sig. or probability of F-statistics (p) should be less or equal to
the level of significance. In this model significance level is 0.05 and p(F-stat) is 0.000, thus model is statistically
significant.

From Table 1 we can get the data to construct a regression model explaining the relationship between exchange

rate and interest rates.

Usp

E (—) = 95.02 + 20.45 * Int. Rate +u
ALL

6.1  Equation 1: Estimated Regression Model USD/ALL and ALL Interest Rates

After finding that the model is statistically significant, significance of coefficients with the dependent variable is measured.

The following paragraph explains how the significance of betas is tested.

To test whether coefficients are significant or not, the following hypothesis are used:

o Ho:p=0

e Hip#0

These hypothesis test if the explanatory variables have a statistically significant effect on the explained variable or
not. If the probability of the t-statistic of the coefficient is less than or equal to confidence level, null hypothesis is rejected,
which means that the coefficients are statistically significant. In this model significance level is 0.05.

Both intercept and coefficient of interest rates are statistically significant. P(t-statistic) of the intercept is 0.0000 ,
which is smaller than significance level of 0.05. Even the P(t-statistics ) of interest rate is smaller than significance level.

From the results of Equation 1, we can explain the link between exchange rate and interest rate. B of the
independent variable is 20.45. Mathematically this result shows that with one percent increase in interest rates will
increase exchange rates by 20.45 units. On economic term, this means that even when interest rates of deposits in Lek
were increasing, Albanian Lek was not appreciating, but instead depreciating against USD, because USD was gaining
value. As we have mentioned before, we wanted to test that when interest rates on domestic currencies increases, this
currency would depreciate against the foreign currencies. However, this seems not to be the case of Albania, as Lek in
our case proved to depreciate against US Dollar. A logical explanation behind this may be that interest rate is not the only
factor that affects changes in exchange rates. As we have stated in our literature review there are other factors such as
inflation rate, relative income level, government control and future expectations in exchange rates that affect exchange
rate movements. Another reason may the economical and political instability of Albania. Even after 24 years since the
moment country abounded communist system, it is still in its transition phase. The levels of informal economy and
corruption are relatively very high.

Now in this part we want to test whether our hypothesis proves to be true in the relationship between EUR/ALL
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exchange rate and ALL interest rates.

Figure 6: Regression Output EUR/ALL and ALL Interest rate

Dependent Variable: EUR_ALL

Method: Least Squares

Date: 02110/15 Time: 09:36

Sample (adjusted): 1 155

Included observations: 155 after adjustments

“ariable Coefficient Std. Error t-Statistic Prob.

ALL_INT__RATE -D.870581 1.237545 0703417 04329

c 132.7041 0.814136 162.9998  0.0000
R-squared 0.003224 Mean dependent var 132.3106
Adjusted R-squared -0.003291  S.D. dependent var 7.352024
S.E. of regression 7.364113  Akaike info criterion 6843934
Sum squared resid 8297.215  Schwarz criterion 6.883204
Log likelihood -528.4043 Hannan-Quinn criter. 6.859884
F-statistic 0.484796 Durbin-Watson stat 0.029060

Prob(F-statistic) 0.482365

First of all is worth mentioning that as seen from Prob( F-statistic) value referring to Figure 4, this model is statistically
insignificant. R? is very small and there is a great change between R? and Adjusted R2, meaning the over-fitting in this
model is not mitigated. Regarding the significance of constant ¢ coefficient, we see that it statistically significant, but beta
coefficient of ALL interest rates is not statistically significant.

However, from the data from Figure 4, we can observe the following regression equation.

EUR_ALL =132.70408337 -0.87058125031*ALL_INT__RATE

6.2  Equation 2: Estimated Regression Model EUR_ALL and ALL Interest Rates

From equation 2, we can estimate that one percent increase in ALL interest rate will decrease EUR/ALL exchange rate by
0.87 points. This means that when interest rate on ALL increases, ALL seems to appreciate against Euro. In this case,
our hypothesis stating that an increase in interest rate of domestic currency increases that currency will appreciate
resulted to be true. However, it is worth mentioning that the model is statistically insignificant. This insignificance can be
explained by events that have happened with EU member countries, such as Greece and Portugal.

7. Conclusion

This research was mainly concerned on defining the impact that interest rates have had on exchange rate determination
in Albania. It was firstly analyzed based on previous studies, the determinants of exchange rates as explained by the
financial theories. The last part of the paper was an empirical analysis of the relationship among exchange rate and
interests in Albania from January 2002 until December 2014. Exchange rates used were USD/ALL and EUR/ALL, while
interest rates were the interest rates of ALL. From the regression analysis, it resulted that an increase in interest rate of
ALL deposits would result in an increase of exchange rate of ALL/USD. From the financial background it was expected
the opposite, but a logical explanation behind this, is that exchange rate are also affected from other factors such as
inflation rate, income level, government control, speculations on future exchange rates and many other external factors.
Regarding the relation between EUR/ALL exchange rate and interest rate on ALL deposits, it seems that our hypothesis
is true. However, we should keep in mind that the model resulted to be statistically insignificant. This shows that
fluctuations of Euro have been affected not only from changes in interest rate, but even from other factors too, such as
the crisis in Greece, a member of EU and a country which uses Euro as domestic currency.
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