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Abstract 

 

This paper aims to examine how a country’s exchange and interest rate will respond, as its 

currency becomes more widely transacted internationally. We look into the case of the Baltic 

states: Latvia, Estonia and Lithuania, and consider the inclusion of their currencies into the 

European currency basket as a form of currency internationalization. By conducting multiple 

OLS regressions and GARCH model, we obtain inferences as follows: 1. In the case of Latvia, 

currency internationalization is associated with a depreciation of the local currency, and a 

decrease in the volatility of the exchange rate; 2. In the case of Estonia and Lithuania, currency 

internationalization generally has no significant impact on the volatility of the domestic interest 

rates.  

 

Key Words: Currency Internationalization, Exchange Rate, Interest Rate 

 

Currency internationalization is defined as a process where a currency that was traded in a 

limited area becomes a more widely transacted one. This could be achieved through various 

approaches, such as the arrangement of a currency union, accession into a currency zone, or into 

a basket of currencies that are already widely traded. A recent example is China, given its move 

to include the Renminbi into the SDR basket in 2016. This event signals a higher level of RMB 

internationalization, and ignited preliminary ideas of this paper, which is to conduct an event 

analysis on the impact of currency internationalization on the exchange rate behavior. However, 

given that China is currently going through the process of internationalizing RMB, the timeline 

is unclear, and the data is limited. As a result, it is tricky to look into the impact of currency 

internationalization in the China case. Therefore, we look at historical precedents instead. To be 

more specific, we will explore the impact of currency internationalization on exchange and 

interest rates in the case of the Baltic states, i.e. Latvia, Estonia, and Lithuania. 

 

The intuition of choosing the Baltic states is, after the first wave of accession into the Eurozone 

in 1999, a regional currency was created in Europe. Take Latvia for example, as it later 

announced its accession into the Eurozone, its currency (the Lat) was to be included into the new 

European currency basket. This, as discussed above, could be regarded as a form of currency 
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internationalization. It is the same with Estonia and Lithuania. The reason that the Baltic states 

were chosen is, their process if currency internationalization was a clear cut. Figure 1 gives the 

currency internationalization process of the Baltic states. 

 

Figure 1. Announcement Dates of Key Events in the Currency Internationalization Process 

Baltic States 

 

 

For Latvia, its membership in the European Union was announced in 2003, while the 

membership in the Eurozone was announced in 2013. Indeed, it eventually fixed the Lat against 

the Euro in 2014. The time period of interest is the time span between June 2013 and January 

2014. During the period prior to fixing the Lat, the Lat to Euro exchange rate still varies, so we 

are able to observe meaningful changes in the exchange rate over this time span. At the same 

time, there was still some uncertainty about the finality of the unification with the Eurozone. 

That uncertainty was only removed at the point when the Lat was formally fixed against the euro, 

and both currencies were circulating domestically as equally acceptable settlement currencies.  

 

As for Estonia and Lithuania, they fixed their exchange rate against the Euro at a tight level 

immediately after they joined the European Union. That means, even though they had similar 

experience as Latvia, we will not observe meaningful variation in their exchange rates. Instead, 

according to the Asset-Money Market model of Krugman-Obstfeld, the volatility leaks into the 

interest rates. Therefore, for these two countries and other similar ones that immediately fixed 
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their currencies versus a currency zone, the study will focus on the domestic interest rates instead 

of the exchange rate.  

 

1 Literature Review 

 

The theoretical basis of the models in this paper is Uncovered Interest Rate Parity (UIRP), and 

the Asset-Money Market model. Thus, we start from reviewing the two theories, and then take a 

look at the past studies on the impact of currency internationalization on the exchange rate.  

 

1.1 Uncovered Interest Rate Parity 

 

The Uncovered Interest Rate Parity (UIRP) is depicted as: 

* [( ) / ]eR R E E E         (1) 

Where R is the nominal interest rate on domestic assets; *R  is the nominal interest on a foreign  

countries’ interest-bearing bond; E is the spot exchange rate in local/foreign currency; 
eE  

denotes the expected exchange rate next period; and  denotes the sovereign risk premium on 

the domestic asset.  

 

UIRP demonstrates equalized returns on domestic and foreign assets, and what underlies the 

condition is arbitrage. Under the condition that a country’s capital market is highly-integrated 

with the rest of the world, the return to domestic assets should be equal to the interest on foreign 

assets, with the addition of an exchange risk premium and a default risk premium. If this is the 

case, no profitable arbitrage would exist across the currency and asset markets.  

 

The UIRP is what underlies the model in this paper. We look into the establishment of Lat to 

Euro exchange rate for example. In addition to domestic and foreign interest rate, the forward 

exchange rate, and the risk premium which are given in the UIRP, the accession into the 

Eurozone could be another influencing factor of the Lat to Euro exchange rate. The goal is to 

control for all fundamental factors in the UIRP, and find out the impact of Latvia’s accession 

into the eurozone on its exchange rate, given other factors fixed.  
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Real Balances in Local Currency 

Rates of Return in Local Currency 

(M0/P0) 

L(R,Y0) 

R1* + [(Ee /E) – 1] + 1  

E0 

(M1/P1) 

Figure 2. Assets-Money Market Model 

E1 

1.2 Asset-Money Market Model by Krugman-Obstfeld 

 

For countries which implemented fixed exchange rate against the euro immediately after joining 

the European Union, such as Estonia and Lithuania, we will not observe variation in the 

exchange rate. Instead, the variation leaks into the interest rate through the asset-money market 

model.  

 

Figure 2 depicts the asset-money market model combining the money market equilibrium and 

UIRP, and eventually determines the equilibrium exchange rate. In the money market, the money 

supply curve 0 0M P , intersects with the money demand curve 0( , )L R Y , and yields an 

equilibrium interest rate 0R , which then intersects with the foreign asset return curve in the asset 

market. With the UIRP fulfilled, the market determined nominal exchange rate 0E   is found.  

 

 

 

 

 

 

 

 

 

 

E R0 

R0* + [(Ee /E) – 1] + 0  

R1  Beginning Equilibrium  

 Ending Equilibrium 
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The upper half of figure 2, which depicts the asset market model, underlies the major model of 

this paper. We try to control for the elements in the foreign and domestic asset return curves, and 

examine how the accession into the eurozone influences the exchange rate. However, with 

countries such as Lithuania and Estonia implementing fixed exchange rate against the Euro after 

joining the European Union, our dependent variable of interest switches to the interest rate. Take 

Estonia for example. To keep the exchange rate of the Estonia Kroon against the Euro fixed, 

Estonia would need to adjust its interest rate in response to shifts in the foreign asset curve. If the 

foreign asset curve shifts downward due to an decrease in *R  or eE , the equilibrium exchange 

rate would drop to 1E . To push the exchange rate back to the target level 0E , the Eesti Bank 

needs to increase money supply to 1 1M P , establishing a lower interest rate 1R  in the money 

market, and further push the exchange rate back to the original level. Therefore, in countries 

implementing fixed exchange rate against the Euro after accession into the European Union, the 

variation in the exchange rate leaks into the interest rate, which will be our dependent variable of 

interest.  

 

1.3 Past Studies on the Impact of Currency Internationalization 

 

Past studies on the impact of Eurozone accession on the exchange rate mostly focus on the 

volatility side, instead of the level of the exchange rate. A possible explanation is, whether the 

local currency depreciates or appreciates depends on each country’s specific situation before it 

joins the Eurozone. However, regardless of country-specific conditions, the volatility of the 

exchange rate is normally expected to decline, which makes the exchange rate volatility an easier 

dependent variable to analyze. The underlying mechanism is, when a country announces that it is 

to join the Eurozone, its currency is about to be included into the European currency basket at the 

same time. When a smaller currency gets included in a major currency basket, we expect the 

exchange rate volatility to drop. In other words, the exchange rate volatility of the acceding 

countries might follow a same declining pattern, which makes it a better target to analyze than 

the level of the volatility. 

 

Fischer (2002) examined the impact of Eurozone accession on the exchange rate volatility by 

looking at the case of the Swiss Franc. His analysis showed that after the Euro’s introduction, an 
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exceptional feature of the CHF/EUR exchange rate was its low volatility. Since the Euro was 

introduced, fluctuations in the Swiss Franc against the Euro had been surprisingly moderate.  

 

Balázs and Amina(2003) conducted a VAR-based 3-euqation cointegration system to estimate 

the equilibrium real and nominal exchange rates for five Central and Eastern European (CEE) 

countries: Poland, Czech Republic, Slovakia, Hungary, and Slovenia. They aimed to find out a 

nominal equilibrium exchange rate that can ensure a smooth introduction of the Euro. The 

estimation results showed that the Eurozone-acceding countries could relatively easily reach 

exchange rate stability.  

 

Papazoglou (2003), on the other, held a less optimistic view over the sustainability of the 

exchange rate stability of the Southeastern European countries. The analysis indicated that these 

countries’ exchange rate stability against the Euro could only be sustained with the support of 

foreign official sources of finance.  

 

Meanwhile, Herz and Bauer (2004) looked at the Mediterranean borders, including Algeria, 

Egypt, Israel, Libya, Morocco, Turkey and Tunisia. Their results indicated that the fundamental 

volatility of the market based exchange rates was quite moderate, and that markets assigned a 

moderate degree of credibility to the exchange rate management of most of these countries.  

 

Also, Crespo-Cuaresma et al. (2005) focused on the exchange rate challenges in Bulgaria, 

Croatia and Romania, as they declared their interest in becoming members of the European 

Union in the near future. Using a monetary model, they compared the actual exchange rates with 

the equilibrium exchange rate, and found the deviations around the equilibrium exchange rate to 

be less volatile over time in the sample studied. 

 

Besides, López and Chacón (2007) looked into the case of Czech Republic, Hungary, and Poland. 

They used an SVAR approach to study the possible gains from joining the EMU for the three 

countries, focusing on the role of the exchange rate as a shock absorber. The analysis showed 

that exchange rates had been used as a shock absorber from 1995 to 2005, mainly in Poland and 

to a lesser extent in Czech Republic and Hungary. This means that, in these three countries, 
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especially in Poland, the exchange rates have been responding actively to the accession into the 

EMU.  

 

To sum up, most analysis regarding the impact of EU or Eurozone accession on the exchange 

rate indicate a lower level of volatility. With this in mind, we focus on the Latvian, Estonian, and 

Lithuanian cases, which have received little attention in the literature. We aim to examine the 

response of both the level and volatility of the exchange rate to the countries’ accession into the 

Eurozone. For this purpose, multiple models will be applied for the exchange rate and interest 

rate analysis respectively, which will be discussed in the next section.  

 

2 Model 

 

2.1 Exchange Rate Models 

 

As discussed above, the exchange rate models are only applicable in the Latvian case. To 

examine the change in the level of the Lat/Euro exchange rate during the process of currency 

internationalization, simple OLS is conducted in model I and II. Meanwhile, to examine the 

change in the volatility, both OLS and a GARCH model are utilized in Model III and IV. 

 

2.1.1 Model I: Level Model 

 

To examine the change in the level of the Lat/Euro exchange rate after Latvia announced 

membership in the Eurozone, a level model is derived from the UIRP. Under the assumption that 

the domestic and foreign assets are equally risky and liquid, the exact from of UIRP can be 

written as: 

*

1

1

eE R

E R





    (2) 

Take the natural logarithm of equation (2), we obtain: 

*ln( ) ln( ) ln(1 ) ln(1 )eE E R R         (3) 

Substitute ln(1 )x x   into equation (3), we get equation (4): 

*ln( ) ln( )eE E R R       (4) 
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Also, sovereign risk premium, as discussed above, is another part of UIRP. With differential 

default risk equation (4) becomes: 

* * 'ln( ) ln( ) ( ) (4 )eE E R R        

Rearranging and adjusting equation '(4 ) , we obtain the first estimation equation as in equation 

(5). 

, , 1 , , 2 , , 3 , ,ln ( ) ( ) ln e

LAT t LAT t LAT t GER t LAT t GER t LAT t LAT tE Dummy R R E                   (5) 

,LAT tDummy  is a dummy variable which takes the value of one after Latvia announced 

membership in the Eurozone, and zero before; 
,LAT tR  is the domestic nominal interest rate on 

assets in Latvia; 
,GER tR  is the nominal interest rate on assets in the reference foreign country, and 

in this case we chose the center country of the Europe, Germany; 
,LAT t  and 

,GER t  are the 

default risk premia in Latvia and Germany; 
,LAT tE  and ,

e

LAT tE  are the spot and forward exchange 

rates of Lat to Euro respectively.  The coefficient of interest in this regression is the coefficient 

on the dummy variable  , while other variables are fundamentals determining the exchange rate. 

  captures the impact of Latvia’s accession into the eurozone on the exchange rate, with the 

fundamentals under control. The hypotheses that we want to statistically examine is: 

0

1

0

0

H

H









：

：
 

The t test on   answers the question that, does the exchange rate relationship indicated by the 

UIRP change, once the announcement of Latvia’s accession into the Eurozone occurs, and 

effectively signals the market that the country is going to be internationalizing its currency.  If 

H0 is rejected, it is reasonable to infer that Latvia’s Eurozone accession has a statistically 

detectable impact on the Lat/Euro exchange rate.  

 

2.1.2 Model II: Model of Deviation from PPP (Long-run Trend Adjusted Model) 

 

Model II is an extension Model I. It is similar to Model I, except that we are detrending the 

exchange rate. Instead of having 
,ln LAT tE  to be the left-hand side variable, we now have 

, ,ln lnLAT t LAT tE F , where 
,ln LAT tF  is the fundamental equilibrium exchange rate that we 

calculated from Purchasing Power Parity (PPP).  
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,

,

,

LAT t

LAT t

Eurozone t

P
F

P
     (6) 

,LAT tP  and 
,Eurozone tP  are the price level of Latvia and the Eurozone respectively; 

,LAT tF  is the 

fundamental equilibrium exchange rate of Lat to Euro at time t.  

 

The estimation equation is of the form:  

, , , 1 , , 2 , , 3 , ,ln ln ( ) ( ) ln e

LAT t LAT t LAT t LAT t GER t LAT t GER t LAT t LAT tE F Dummy R R E u                   (7) 

The left-hand side, 
, ,ln lnLAT t LAT tE F , is the deviation of the spot exchange rate from the PPP 

exchange rate, and the PPP exchange rate works like a long-run trend. By doing the subtraction, 

we remove the possible trend of the Lat/Euro exchange rate, and ask if the dummy variable still 

picks up any change. The coefficient of interest is still the coefficient on the dummy,  . The 

hypotheses we aim to examine are: 

0

1

0

0

H

H









：

：
 

The rejection of H0 implies that after detrending the exchange rate, Latvia’s accession into the 

Eurozone is still correlated with certain changes in the level of the Lat/Euro exchange rate.  

 

2.1.3 Model III: Volatility Model 

 

Besides the level of the Lat to Euro exchange rate, the volatility of the exchange rate might also 

respond to Latvia’s accession into the Eurozone in a certain direction. In fact, the volatility might 

have a stronger response than the level of the exchange rate. When a smaller currency is unified 

into a major currency basket, it is expected that the exchange rate volatility of the smaller 

currency gets closer to that of the major currencies. Thus, in the Latvian case, the Lat/Euro 

exchange rate is expected to decline after the announcement of Latvia’s membership in the 

Eurozone.   

 

To examine the response of the exchange rate volatility to the accession to the eurozone, OLS 

regression is conducted.  A model of exchange rate volatility can be based on a revision of 
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equation (5) that relates squared differences of the key variables. We posit the estimation 

equation: 

       
22 2 2

, , 1 , , 2 , , 3 , ,ln ( ) ( ) ln e

LAT t LAT t LAT t GER t LAT t GER t LAT t LAT tE Dummy R R E v                    (8) 

Equation (8) examines how the volatility of the exchange rate responds to changes in the 

fundamentals, as well as the accession into the Eurozone. It is still the coefficient on the dummy 

variable that is of interest, which measures how the event of joining the European currency 

basket influences the volatility of the Lat/Euro exchange rate. The hypotheses of interest now are: 

0

1

0

0

H

H









：

：
 

The rejection of H0 indicates that the event of Eurozone accession has a significant impact on the 

volatility of the Lat/Euro exchange rate. Whether the volatility is likely to increase or decrease 

depends on the sign of  . 

 

2.1.4 Model IV: GARCH Model 

 

The GARCH model could be regarded as a combination of the Level and the Volatility models. 

It is composed of two parts: 

, , 1 , , 2 , , 3 , ,

2

, 1 1

ln ( ) ( ) ln

(ln )

e

LAT t i t LAT t GER t LAT t GER t LAT t LAT t

t LAT t t

E Dummy R R E

h E h

       

   

       

   
    (9) 

Where 
th  is the volatility of the spot Lat/Euro exchange rate at time t. The upper equation, which 

is the main equation, models the level of the exchange rate, while the lower equation models the 

volatility of the Lat/Euro exchange rate using GARCH (1, 1). The lower equation is more of our 

interest, as it models directly the volatility on the past realization of the exchange rate, and the 

past value of the exchange rate volatility. Our assumption is, the addition of the time dummy 

variable in the main equation will make a difference in modeling the level of the exchange rate, 

and further influence the modeling of the volatility of the exchange rate. Thus, two versions of 

this model will be conducted, one with the dummy, and the other without the dummy. The 

purpose is to find out which of the two models better fits the data, based on the SIC and AIC 

criteria. In other words, we aim to examine if the addition of the dummy variable could improve 

the fit of the model.  
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At the same time, we could plot out the conditional volatility of the exchange rate using GARCH 

(1, 1). The purpose is to visualize the evolution of the Lat/Euro exchange rate volatility, and 

observe how the inclusion of the time dummy influences the modeling results.  

 

2.2 Interest Rate Models: Estonia & Lithuania 

 

As mentioned above, we will not observe variation in the exchange rate in Estonia and Lithuania, 

where local currencies were fixed against the Euro immediately after the accession into the 

European Union. Instead, the volatility of the exchange rate leaks into the interest rate, which 

will be our dependent variable of interest for these two countries. Similarly, we construct the 

model based on UIRP, and strategically insert a time dummy to pick up possible changes in the 

volatility of the domestic interest rates during the process of currency internationalization. 

Meanwhile, we test if there is a structural break in the impact of the foreign interest rate on the 

domestic interest rate around the announcement date of the Eurozone accession. 

 

2.2.1 Model I: Simple OLS 

 

Rearranging equation (4), we obtain: 

* ln( ) ln( )eR R E E           (10) 

Adjusting equation (10) with the dummy variable and the sovereign risk premium, we posit the 

estimation equation: 

, , 1, , 2, , , 3, , , ,(ln ln ) ( )e

i t i i i t i j t i i t i t i i t j t i tR Dummy R E E                     (11) 

, , , 1 , , , 1,i t i t i t j t j t j twhere R R R R R R       . 

Variables 
,i tR  and 

,j tR  measure the change in the interest rate of country i and country j 

respectively. Equation (11) measures how the change in the domestic interest rate responds to the 

dummy variable and the fundamentals. The question is, after controlling for the fundamentals, if 

there is still some variation of 
,i tR  that is captured by the time dummy variable. The coefficient 

of interest is now i , and the target hypotheses are: 

0

1

0

0

i

i

H

H









：

：
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If we are able to reject H0, we could infer that country i’s accession into the Eurozone does have 

an impact on the volatility of its interest rate. Furthermore, we expect the coefficient on the 

dummy to be positive. If this is the case, the accession is indeed associated with higher volatility 

of the domestic interest rate, as we inferred from the asset-money market model. 

 

2.2.2 Model II: Structural Break 

 

Since we know the exact date of the possible break point, which is the announcement date of 

Estonia’s and Lithuania’s accession into the Eurozone, we could test for structural break on the 

slope coefficient on 
,j tR . The intuition is, if the two countries’ accession into the Eurozone 

does have a significant impact, their domestic interest rates would respond more strongly to the 

change in the Eurozone interest rate. Ideally, the changes in the Estonian and Lithuanian interest 

rates will covary with the changes in the Eurozone interest rate. The method to test for this 

assumption is to create an interactive term with the time dummy variable and 
,j tR , and insert it 

in the OLS regression. The estimation equation is of the form: 

, 0, , , 1, , 2, , , 3, , , ,(ln ln ) ( )e

i t i i i t j t i j t i i t i t i i t j t i tR Dummy R R E E                      (12) 

The coefficient of interest is the coefficient on the interactive term, 
0,i . A t test with the null 

hypothesis 
0 0,: 0iH    will be conducted to test for possible structural break. If the null 

hypothesis is rejected, i.e. there is a structural break, we could infer that the impact of foreign 

interest rate change on the domestic interest rate change was indeed influenced by the accession 

into the Eurozone. In other words, the volatility of the domestic interest rate exhibits a stronger 

or weaker response to the volatility of the foreign interest rate.  

 

3 Data 

 

Exchange Rates: Weekly data from 2007 to 2017 for spot exchange rates of Latvian Lat to the 

Euro, Estonia Kroon to the Euro, and Lithuanian Litas to the Euro will be used. For the forward 

exchange rate, we use one-year forward Lat/Euro, Kroon/Euro, Litas/Euro exchange rate. 

Similarly, the time period is 2007 to 2017, and the frequency is weekly.  
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Interest Rate: Due to restriction of data, we choose the available time series data that are closest 

to the one-year interbank interest rate. For Latvia, Estonia and Lithuania, we use weekly one-

year interbank rates; while for Germany, we use two-year interest rates on government bonds; 

and for the Eurozone, we use the weekly Euribor. It is worth mentioning that we are using the 

interest rates on assets denoted in the Euro, so as to take out the exchange risk premium. Also, 

the default risk premium will be subtracted from the interest rates. 

 

Risk Premium: We use Credit Default Swap (CDS) rate as the measure of default risk premia. 

CDS of one-year Euro bond issued by Latvia, Estonia, Lithuania and Germany are utilized. For 

the Eurozone, we use the weekly 5-year sovereign CDS. 

 

Price Level: Consumer Price Index (CPI) is utilized as the measure of the price level of Latvia 

and the Eurozone. Monthly CPI data from 2008 to 2017 is used to construct the fundamental 

equilibrium exchange rate of Lat to Euro based on PPP. 

 

Dummy Variable: We use the announcement date of Latvia, Estonia, and Lithuania’s 

membership in the Eurozone to set the dummy variable. As the European Committee announced 

that Latvia was ready to adopt the Euro on June 5, 2013, we set the time dummy variable to be 

one after that, while zero before. Similarly, the time point for Estonia and Lithuania are May 12, 

2010, and June 4, 2014 respectively.  

 

All the above data except the dummy is extracted from DataStream. For Latvia, weekly data is 

utilized for the Level, Volatility, and GARCH models; while monthly data is utilized for the 

Model for Deviation from PPP. For Estonia, monthly data is used for each variable; while for 

Lithuania, weekly data is utilized.  
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4 Results 

 

4.1 Exchange Rate: The Latvia Case 

 

For Latvia, both a full sample (2008~2017) and a smaller sample (2008~2013) are used. Data 

after 2014 is cut off for the smaller sample, because Latvia started to fix the Lat against the Euro 

at the beginning of 2014. After that, we will not observe meaningful changes in the Lat/Euro 

exchange rate.  

 

4.1.1 Model I: Level Model 

 

Before constructing the model, we test for unit root of each series, and choose the number of lags 

for each series to include in the model based on the Schwarz criteria. The ADF test results are 

given in table 1 in Appendix 1. After adjusting for unit roots by adding lagged terms of the 

variables, we obtain the OLS estimation results as in Table 1 (For full results, see table 6 in 

Appendix 2).  

Table 1. OLS Regression: Exchange Rate Level Model, Latvia 

 ,ln LAT tE  
,ln LAT tE  

,ln LAT tE  
,ln LAT tE  

,LAT tDummy  0.0031*** 0.0034*** 0.0005 0.0008 

 
(0.0010) (0.0004) (0.0009) (0.0008) 

,ln e

LAT tE  0.3752*** 0.4072*** 0.4096*** 0.4197*** 

 
(0.0695) (0.0223) (0.0761) (0.0686) 

, ,LAT t GER tR R  -0.0037*** -0.0010* -0.0041*** -0.0030*** 

 
(0.0005) (0.0006) (0.0006) (0.0008) 

, ,LAT t GER t   -0.0022*** 0.0001 -0.0025*** -0.0025*** 

 
(0.0007) (0.0007) (0.0008) (0.0008) 

Adjusted 
2R  0.5729 0.6231 0.5985 0.6439 

Sample Period 2008 ~ 2017 2008 ~ 2017 2008 ~ 2013 2008 ~ 2013 

Unit Root Correction NO YES NO YES 

Residual Behavior White Noise White Noise White Noise White Noise 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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For the full sample, the estimated coefficient on 
,LAT tDummy  turns out to be small, and the 

magnitude is about 0.003. However, in terms of  
,ln LAT tE , the impact of the dummy variable is 

considerable. The positive sign indicates that the accession into the Eurozone is associated with a 

depreciation of the Lat. To be more specific, the Lat is predicted to depreciate by 0.003% after 

Latvia’s announcement of the Eurozone membership. Also, the coefficient is statistically 

significant at the 0.01 level. The results are robust to unit root correction. Besides, by looking at 

the Q-statistic, we find the residuals to behave like a white noise. This means that, the 

independent variables are picking up enough variation of the exchange rate.  

 

A possible explanation for the deprecation of the Lat after the Eurozone accession is the change 

in Latvia’s domestic interest rates. Assume Latvia has been trying to keep the Lat strong to join 

the Eurozone, so a higher premium is required when people borrow from the Lat. After acceding 

into the Eurozone, the Lat becomes more stable, and there is no more need to keep the currency 

strong. Thus, it is unnecessary to require a high premium for borrowing, which indicates a lower 

interest rate, and further a depreciation of the Lat.  

 

However, in the smaller sample, the estimated coefficient on 
,LAT tDummy  becomes much smaller, 

and insignificant. This simply implies that Latvia’s accession into the Eurozone may have no 

significant impact on the level of the Lat/Euro exchange rate. 

 

4.1.2 Model II: Model of Deviation from PPP (Long-run Trend Adjusted Model) 

 

As an extension of the Level Model, the Model of Deviation from PPP aims to examine the 

impact of Latvia’s accession into the Eurozone on the level of the Lat/Euro exchange rate, after 

removing the long-run trend in the exchange rate. The Augmented Dickey-Fuller tests are 

conducted first for potential unit root problems, and the test results are given in table 2 in 

Appendix 1. As the ADF tests show evidence of unit roots in ,ln e

LAT tE  and 
, ,LAT t LAT t  , we 

conduct OLS regression with the addition of lagged terms of the two independent variables, so as 

to correct for unit roots. The estimation results are given in table 2 (for full results see Table 7 in 

Appendix 2).  
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Table 2. OLS Estimation: Exchange Rate PPP Model, Latvia 

 
, ,ln lnLAT t LAT tE F  

, ,ln lnLAT t LAT tE F  
, ,ln lnLAT t LAT tE F  

, ,ln lnLAT t LAT tE F  

,LAT tDummy  0.0085** 0.0095*** 0.0102** 0.0128*** 

 
(0.0037) (0.0032) (0.0041) (0.0040) 

Adjusted 2R  0.3580 0.5218 0.3238 0.5135 

Sample Period 2008 ~ 2017 2008 ~ 2017 2008 ~ 2013 2008 ~ 2013 

Unit Root Correction NO YES NO YES 

Residual Behavior White Noise White Noise White Noise White Noise 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The question in the Model for Deviation from PPP is, after subtracting the possible trend in the 

exchange rate, if the time dummy variable still picks up any change in the level of the Lat/Euro 

exchange rate. The answer is, as indicated by the estimation results, 
,LAT tDummy  still captures 

some impact of Latvia’s accession into the Eurozone on the level of the exchange rate. In fact, 

compared to the Level Model where the long-run trend was not removed, the coefficient 

becomes bigger in magnitude, and more statistically significant. The positive sign does not 

change, and it indicates that Latvia’s accession into the Eurozone is now associated with a larger 

depreciation of the Lat.  

 

Besides, With the unit root correction, the coefficient on 
,LAT tDummy  becomes both more 

economically and statistically significant. Also, the coefficient becomes bigger in magnitude in 

the smaller sample. This indicates that, after cutting off the period after 2014 when the Lat/Euro 

exchange rate stays unchanged, the impact of Latvia’s accession into the Eurozone is more 

clearly revealed.  

 

4.1.3 Model III: Volatility Model 

 

Similar to the level model, we conducted ADF test on unit roots before the regressions. As given 

in table 3 in the Appendix 1, the null hypothesis of unit root is rejected at the 0.01 significance 

level for all series. With no need for unit root correction, OLS regression is conducted directly.  
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 Table 3. OLS Regression: Exchange Rate Volatility Model, Latvia 

 
 

2

,ln i tE   
2

,ln i tE  

,LAT tDummy  -0.000002** -0.000003*** 

 
(0.000001) (0.000001) 

 
2

,ln e

LAT tE  0.139890 0.140070 

 
(0.113576) (0.111579) 

 
2

, ,( )LAT t GER tR R   -0.000006* -0.000006* 

 
(0.000003) (0.000003) 

 
2

, ,( )LAT t GER t    0.000004* 0.000004 

 
(0.000002) (0.000002) 

Adjusted R-squared 0.141699 0.124726 

Sample Period 2008 ~ 2017 2008 ~ 2013 

Residual Behavior White Noise White Noise 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

To infer that Latvia’s accession into the Eurozone has an impact on the volatility of its exchange 

rate, we would expect the coefficient on the time dummy to be statistically different from zero. 

The estimated coefficient turns out to be fairly small, but is still significant, and it becomes even 

more significant with unit root correction. This indicates that Latvia’s announcement of 

Eurozone membership is correlated with a decrease in the volatility of the Lat to Euro exchange 

rate, although the magnitude of the impact is small. 

 

4.1.4 Model IV: GARCH Model 

 

The GARCH(1, 1) models the volatility of the Lat/Euro exchange rate on the past realization of 

the exchange rate and the past volatility. We conduct the regression with and without the dummy 

variable respectively, and compare the fit of the two models using the AIC and SIC criteria. The 

estimation results are given in table 4.  

 

By minimizing both the AIC and SIC, the model with the dummy is selected over the one 

without the dummy. Besides, judging from the magnitude of the coefficients, with the dummy 
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variable included in the regression, the exchange rate volatility 
,i th  is responding more strongly 

to the past realization of the exchange rate and past volatility.  

 

Table 4. GARCH(1, 1): Exchange Rate Model IV, Latvia 

 ,i th  
,i th  

,i tDummy  YES NO 

2

, 1( )i tR   0.289*** 0.265*** 

 
(0.037) (0.047) 

1th   0.655*** 0.648*** 

 
(0.016) (0.046) 

Akaike info criterion -12.169 -9.719 

Schwarz criterion -12.067 -9.626 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

To better observe the evolution of the Lat/Euro exchange rate volatility, we plot the conditional 

standard deviation of the exchange rate as in figure 3. 

 

Figure 3. Conditional Standard Deviation Comparison: With & Without Dummy 

.00

.01

.02

.03

.04

.05

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

3.1 With Dummy

.00

.01

.02

.03

.04

.05

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

3.2 Without Dummy  

     

Both models show a clear drop of the conditional volatility of the exchange rate at the end of 

2013. However, before 2013, according to the model with the dummy that accounts for the likely 

effects of Eurozone accession, the volatility undertook many different stages. From 2008 to 2010, 

Latvia experienced a high level of volatility. This is in line with the 2008 Latvian financial crisis, 
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which stemmed from the global financial crisis. Following that is a decrease in volatility, which 

indicates that Latvia adjusted to the crisis, and tried to bring itself back on track to join the 

Eurozone. By the time it announced that it would join the Eurozone, the volatility further 

dropped, and eventually fell to zero after the exchange rate was fixed against the Euro. Therefore, 

the model with the dummy is more in line with a reasonable story about what took place in this 

timeframe for Latvia. 

 

4.1.5 Brief Summary on Exchange Rate: Latvia 

 

Table 5. Summary on Exchange Rate: Latvia 

 Level Model Model for Deviation from PPP Volatility Model 

 ,ln LAT tE  
,ln LAT tE  , ,ln lnLAT t LAT tE F  

, ,ln lnLAT t LAT tE F   
2

,ln i tE   
2

,ln i tE  

,LAT tDummy  0.0034*** 0.0008 0.0095*** 0.0128*** -0.000002** -0.000003*** 

 (0.0004) (0.0008) (0.0032) (0.0040) (0.000001) (0.000001) 

Adjusted 2R  0.6231 0.6439 0.5218 0.5135 0.141699 0.124726 

Sample Period 2008 ~ 2017 
2008 ~ 

2013 
2008 ~ 2017 2008 ~ 2013 2008 ~ 2017 2008 ~ 2013 

Unit Root 

Correction 
YES YES YES YES NO NO 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 5 summarizes the estimated coefficients on 
,LAT tDummy  in the level, volatility, and 

adjusted long-run trend models we have discussed above. To sum up the Latvian case, we found 

the accession into the Eurozone to be correlated with a depreciation of the local currency, the Lat, 

and a decrease in the volatility of the Lat/Euro exchange rate. Also, through observing the 

evolution of the conditional exchange rate volatility in the GARCH model, we found that the 

model with the time dummy is more in line with a reasonable story of what happed in Latvia 

during the process of currency internationalization. This indicates that, the GARCH (1, 1) with 

the dummy variable tends to be better at modeling the exchange rate volatility, and could be 

considered for analysis of other similar countries which are undergoing the process of 

internationalizing their currencies.  
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4.2 Interest Rate: Estonia & Lithuania 

 

In the case of Estonia and Lithuania, we assume that the announcement of accession into the 

Eurozone would result in a change in the volatility of the domestic interest rate. To be more 

specific, after the announcement, the interest rate volatility will respond more strongly to the 

change in the Eurozone interest rate. To keep the exchange rate at a target level, Estonia’s and 

Lithuania’s domestic interest rates should change by the same proportion as the Eurozone adjusts 

its interest rate. Interest Rate Model I examines if the time dummy variable captures any impact 

of the Eurozone accession on the domestic interest rate volatility using OLS regression, while 

Model II examines if there is a structural break in how the domestic interest rate responds to the 

foreign interest rate.  

 

4.2.1 Model I: Simple OLS 

 

Similar to the exchange rate models, we conduct Augmented Dickey-Fuller tests on the time 

series involved in the interest rate models, and try to adjust for unit roots by adding lagged terms 

of the variables. The ADF test results for Estonia and Lithuania are given in table 4 and 5 in 

Appendix 1 respectively. OLS regression was conducted with and without unit root correction 

for both Estonia and Lithuania, and the results are given in table 6. (See table 8 in Appendix 2 

for full results.) 

 

Without unit root correction, the estimated coefficient on 
,i tDummy  is small for both countries. 

The negative sign indicates that the accession into Eurozone is associated with a decrease in the 

change of the exchange rate, which is beyond expectation. Besides, both the magnitude and sign 

of the estimated coefficient varies under unit root correction, which means that the results are not 

robust. However, in both countries, with or without unit root correction, the estimated coefficient 

is insignificant, which implies that the announcement of the Eurozone accession does not have a 

statistically detectable impact on the change of the domestic interest rate.  
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Table 6.OLS Regression: Interest Rate Model I, Estonia & Lithuania 

 
Estonia Lithuania 

 ,i tR  
,i tR  

,i tR  
,i tR  

,i tDummy  
-0.160 0.018 -0.001 0.005 

(0.117) (0.097) (0.013) (0.012) 

,j tR  
0.745 0.871*** 0.631*** 0.984*** 

(0.492) (0.268) (0.237) (0.075) 

, ,ln lne

i t i tE E  
6.810 -1.348 0.545 14.953*** 

(7.326) (5.158) (1.022) (2.506) 

, ,i t j t   
-0.150 -0.859*** -0.010 -1.032*** 

(0.115) (0.159) (0.017) (0.042) 

Adjusted 2R  0.028 0.160 0.083 0.695 

Unit Root Correction NO YES NO YES 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The insignificant results are unexpectable, but explicable. A possible explanation is, Estonia and 

Lithuania have already fixed their currencies against the Euro a long time before the 

announcement of the Eurozone membership. It is not a big leap to go from a fixed exchange rate 

against the Euro, to a formal member of the Eurozone. The market might have been anticipating 

that the country will be internationalizing its currency sooner or later. Thus, it is understandable 

that the announcement of Eurozone accession didn’t show a considerable influence on the 

domestic interest rate changes of Estonia and Lithuania.  

 

4.2.2 Model II: Structural Break 

 

Another way of examining the impact of the Eurozone accession is to test for structural break in 

the slope coefficient on the foreign interest rate variable. This could be achieved by testing if the 

coefficient on 
, ,i t j tDummy R  is statistically different from zero. If the coefficient is significant, 

it means that the impact of 
,j tR  on 

,i tR  is somewhat different from before. In other words, the 

domestic interest rate volatility is responding to changes in foreign interest rates at different 

levels before and after the announcement date. To conduct the above test, ADF tests are 

conducted first, and possible unit roots are corrected. The OLS estimation results are given in 

table 7. (For full results, see table 9 in Appendix 2.) 
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Table 7. Structural Break: Interest Rate Model II, Estonia & Lithuania 

 
Estonia Lithuania 

 ,i tR  
,i tR  

,i tR  
,i tR  

, ,i t j tDummy R  
-2.767*** -1.406* -0.754* -0.188 

(0.555) (0.726) (0.411) (0.329) 

,j tR  
2.572*** 1.773*** 0.644*** 0.989*** 

(0.358) (0.424) (0.241) (0.074) 

, ,ln lne

i t i tE E  
-0.589 -4.059 1.004 14.856*** 

(7.255) (6.445) (1.201) (2.485) 

, ,i t j t   
0.081 -0.549** -0.015 -1.030*** 

(0.106) (0.234) (0.019) (0.041) 

Adjusted 2R  0.131 0.171 0.084 0.695 

Unit Root Correction NO YES NO YES 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

For Estonia, the estimated coefficient on 
, ,i t j tDummy R is negative and significant at the 0.01 

level without unit root correction. This implies that after the announcement date of Latvia’s 

accession in to the Eurozone, the change in the Eurozone interest rate, 
,j tR , has a smaller 

impact on the change in the domestic interest rate of Estonia, 
,i tR . However, with unit root 

correction, the estimated coefficient becomes smaller in magnitude, and much less significant. 

Based on the above observations, we infer a structural break in the slope coefficient on 
,j tR . To 

be more specific, after the announcement date, the change in Estonia’s domestic interest rate is 

not responding to the change in the Eurozone interest rate as strongly as before. 

 

For Lithuania, the estimated coefficient on 
, ,i t j tDummy R  has the same negative sign as in the 

case of Estonia, but is much less significant. With unit root correction, the estimated coefficient 

is not at all significant at conventional significance levels. Thus, in the Lithuanian case, we infer 

no structural break in the slope coefficient on 
,j tR . 
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4.2.3 Brief Summary on Interest Rate: Estonia & Lithuania 

 

Combining the results of Model I and II, we could generally infer that the accession of Estonia 

and Lithuania into the Eurozone did not have a significant impact on the volatility of their 

domestic interest rates. However, there is an exception as indicated by Model II, where a 

structural break was detected in Estonia. This implies that even though Estonia has already been 

fixing its exchange rate against the Euro, and the market was somehow anticipating the accession 

into the Eurozone, the market’s perception towards the internationalization of the Kroon still 

changed after the announcement of Estonia’s membership in the Eurozone. The market’s 

perspective further influenced the response of the domestic interest rate towards the foreign 

interest rate, and resulted in a structural break. 

 

4.2.4 Limitations 

 

It is worth mentioning that there might be better time points for the purpose of studying the 

Estonian and Lithuanian cases. As discussed above, these two countries fixed their currencies 

against the Euro immediately after they joined the European Union in 2003. Based on the Asset-

Money Market model, we would expect a stronger response of the domestic interest rates to the 

change in the Eurozone interest rate right after that time point. Compared to the point of 

announcing membership in the Eurozone, clearer impact on the domestic interest rate is expected 

in 2003. Therefore, the point when the countries started to fix their currencies against the Euro 

might be a better choice to set the time dummy variable. We did not conduct analysis around this 

time point, considering the availability of the data. However, this could be a potential topic and 

an ideal time point selection for future event analysis on the impact of currency 

internationalization. 

 

5 Conclusion & Future Work 

 

To sum up, in the Latvian case, currency internationalization is correlated with a depreciation of 

the local currency, and a decrease in the volatility of the Lat/Euro exchange rate. On the other, in 

the Estonian and Lithuanian cases, currency internationalization generally does not have a 
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significant impact on the volatility of the domestic interest rate. This could shed light on the case 

of other European countries who are to join the Eurozone in the near future.  

 

This paper is more than case studies on Latvia, Estonia, and Lithuania. It is also a test-run for the 

exchange and interest rate models. If the models appear to be good fit, we could consider 

adjusting the models and applying them to other countries. For instance, the exchange rate 

GARCH model seems to have appropriately modeled the evolution of the volatility of the 

Lat/Euro exchange rate, so it is worth considering applying it to the internationalization of other 

currencies, such as the Renminbi. However, is it also important to adjust the models according to 

the specific situation of each country. If the models are to be used for the China case, 

measurement of capital control should be included in the models, which is an unneglectable 

influencing factor of the RMB exchange rate.   
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Appendix I  Augmented Dickey-Fuller Tests 

 

 

Table 1. Augmented Dickey-Fuller Test: Exchange Rate Level Model, Latvia 

Variable t-statistic P-value Unit Root Lag Length 

,ln LAT tE  -2.9146 0.0445 NO 0 

, ,LAT t GER tR R  -2.2456 0.4625 YES 2 

, ,LAT t GER t   -2.6377 0.2637 YES 1 

,ln e

LAT tE  -1.3636 0.8702 YES 0 

Notes: Maximum of 10 lags using SIC criterion. 

 

 

Table 2. Augmented Dickey-Fuller Test: Model of Deviation from PPP, Latvia 

Variable t-statistic P-value Unit Root Lag Length 

,LAT tS  -2.901306 0.0487 NO 0 

, ,LAT t GER tR R  -6.501536 0.0000 NO 8 

, ,LAT t GER t   -2.263347 0.4496 YES 0 

,ln e

LAT tE  -1.557109 0.8029 YES 0 

Notes: Maximum of 10 lags using SIC criterion. 

 

 

Table 3. Augmented Dickey-Fuller Test: Exchange Rate Volatility Model, Latvia 

Variable t-statistic P-value Unit Root Lag Length 

 
2

,ln LAT tE  -9.537 0.0000 NO 2 

 
2

, ,( )LAT t GER tR R 

 
-13.254 0.0000 NO 0 

 
2

, ,( )LAT t GER t  

 
-9.949 0.0000 NO 2 

 
2

,ln e

LAT tE  -7.732 0.0000 NO 2 

Notes: Maximum of 10 lags using SIC criterion. 
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Table 4. Augmented Dickey-Fuller Test: Interest Rate Model I, Estonia 

Variable t-statistic P-value Unit Root Lag Length 

,i tR  -8.250 0.0000 NO 2 

,j tR  -8.937 0.0000 NO 0 

, ,ln lne

i t i tE E  -11.965 0.0000 NO 10 

, ,i t j t   -1.786 0.7045 YES 0 

Notes: Maximum of 10 lags using SIC criterion. 

 

 

Table 5. Augmented Dickey-Fuller Test: Interest Rate Model I, Lithuania 

Variable t-statistic P-value Unit Root Lag Length 

,i tR  -9.115 0.0000 NO 3 

,j tR  -18.576 0.0000 NO 0 

, ,ln lne

i t i tE E  -2.245 0.4628 YES 4 

, ,i t j t   -2.284 0.4415 YES 4 

Notes: Maximum of 10 lags using SIC criterion. 
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Appendix II  Estimation Results 

 

 

Table 6. OLS Regression: Exchange Rate Level Model, Latvia 

 ,ln LAT tE  
,ln LAT tE  

,ln LAT tE  
,ln LAT tE  

,LAT tDummy  0.0031*** 0.0034*** 0.0005 0.0008 

 
(0.0010) (0.0004) (0.0009) (0.0008) 

,ln e

LAT tE  0.3752*** 0.4072*** 0.4096*** 0.4197*** 

 
(0.0695) (0.0223) (0.0761) (0.0686) 

, ,LAT t GER tR R  -0.0037*** -0.0010* -0.0041*** -0.0030*** 

 
(0.0005) (0.0006) (0.0006) (0.0008) 

, ,LAT t GER t   -0.0022*** 0.0001 -0.0025*** -0.0025*** 

 
(0.0007) (0.0007) (0.0008) (0.0008) 

, ,LAT t GER tR R (-1) - -0.0023*** - -0.0004 

  
(0.0008) 

 
(0.0009) 

, ,LAT t GER tR R  (-2) - -0.0008** - -0.0010 

  
(0.0004) 

 
(0.0009) 

, ,LAT t GER t   (-1) - -0.0025*** - - 

  
(0.0007) 

  
Adjusted 

2R  0.5729 0.6231 0.5985 0.6439 

Sample Period 2008 ~ 2017 2008 ~ 2017 2008 ~ 2013 2008 ~ 2013 

Unit Root Correction NO YES NO YES 

Residual Behavior White Noise White Noise White Noise White Noise 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 7. OLS Regression: Model of Deviation from PPP, Latvia 

 ,LAT tS  
,LAT tS  

,LAT tS  
,LAT tS  

,LAT tDummy  0.0085** 0.0095*** 0.0102** 0.0128*** 

 
(0.0037) (0.0032) (0.0041) (0.0040) 

,ln e

LAT tE  0.6273*** 0.2143 0.6196** 0.4773** 

 
(0.2134) (0.1883) (0.2332) (0.2130) 

, ,LAT t GER tR R  -0.0058*** -0.0072*** -0.0057*** -0.0090*** 

 
(0.0019) (0.0014) (0.0020) (0.0026) 

, ,LAT t GER t   -0.0067*** -0.0048** -0.0066*** -0.0037 

 
(0.0021) 90.0021) (0.0024) (0.0025) 

, 1ln e

LAT tE   
 

0.6998*** - - 

  
(0.1534) 

  

, 1 , 2LAT t GER t    
 

-0.0047** - - 

  
(0.0021) 

  
, 1 , 2LAT t GER tR R   - - - 0.0028 

    
(0.0029) 

, 2 , 3LAT t GER tR R   - - - 0.0011 

    
(0.0021) 

, 3 , 4LAT t GER tR R   - - - -0.0045 

    
(0.0029) 

, 4 , 5LAT t GER tR R   - - - 0.0036** 

    
(0.0017) 

, 5 , 6LAT t GER tR R   - - - 0.0023 

    
(0.0019) 

, 6 , 7LAT t GER tR R   - - - -0.0017 

    
(0.0019) 

Adjusted 
2R  0.3580 0.5218 0.3238 0.5135 
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Sample Period 2008 ~ 2017 2008 ~ 2017 2008 ~ 2013 2008 ~ 2013 

Unit Root Correction NO YES NO YES 

Residual Behavior White Noise White Noise White Noise White Noise 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

Table 8.OLS Regression: Interest Rate Model I, Estonia & Lithuania 

 
Estonia Lithuania 

 
,i tR  

,i tR  
,i tR  

,i tR  

,i tDummy  
-0.160 0.018 -0.001 0.005 

(0.117) (0.097) (0.013) (0.012) 

,j tR  
0.745 0.871*** 0.631*** 0.984*** 

(0.492) (0.268) (0.237) (0.075) 

, ,ln lne

i t i tE E  
6.810 -1.348 0.545 14.953*** 

(7.326) (5.158) (1.022) (2.506) 

, ,i t j t   
-0.150 -0.859*** -0.010 -1.032*** 

(0.115) (0.159) (0.017) (0.042) 

, 1 , 1i t j t    
- 0.889*** - 1.180*** 

 
(0.168) 

 
(0.073) 

, 2 , 2i t j t    
- - - -0.050 

   
(0.060) 

, 3 , 3i t j t    
- - - -0.046 

   
(0.050) 

, 4 , 4i t j t    
- - - -0.045 

   
(0.038) 

, 1 , 1ln lne

i t i tE E   - - - 5.914* 
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(3.467) 

, 2 , 2ln lne

i t i tE E   
- - - -10.224** 

   
(5.130) 

, 3 , 3ln lne

i t i tE E   
- - - -3.814 

   
(3.653) 

, 4 , 4ln lne

i t i tE E   
- - - -7.384*** 

   
(1.977) 

Adjusted 2R  0.028 0.160 0.083 0.695 

Unit Root Correction NO YES NO YES 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

Table 9. Structural Break: Interest Rate Model II, Estonia & Lithuania 

 
Estonia Lithuania 

 
,i tR  

,i tR  
,i tR  

,i tR  

, ,i t j tDummy R  
-2.767*** -1.406* -0.754* -0.188 

(0.555) (0.726) (0.411) (0.329) 

,j tR  
2.572*** 1.773*** 0.644*** 0.989*** 

(0.358) (0.424) (0.241) (0.074) 

, ,ln lne

i t i tE E  
-0.589 -4.059 1.004 14.856*** 

(7.255) (6.445) (1.201) (2.485) 

, ,i t j t   
0.081 -0.549** -0.015 -1.030*** 

(0.106) (0.234) (0.019) (0.041) 

, 1 , 1i t j t    
- 0.652*** - 1.179*** 

 
(0.189) 

 
(0.073) 
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, 2 , 2i t j t    
- - - -0.049 

   
(0.060) 

, 3 , 3i t j t    
- - - -0.046 

   
(0.050) 

, 4 , 4i t j t    
- - - -0.043 

   
(0.038) 

, 1 , 1ln lne

i t i tE E   
- - - 5.880* 

   
(3.465) 

, 2 , 2ln lne

i t i tE E   
- - - -10.203** 

   
(5.139) 

, 3 , 3ln lne

i t i tE E   
- - - -3.822 

   
(3.676) 

, 4 , 4ln lne

i t i tE E   
- - - -7.493*** 

   
(1.988) 

Adjusted 
2R  0.131 0.171 0.084 0.695 

Unit Root Correction NO YES NO YES 

Notes: HAC Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 


