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Abstract 
 

The global financial crisis of 2008 and the debt crisis of 2010 in the Eurozone create 

multiple anomalies in the international financial system. The current paper examines 

if the Eurozone is able to expand further. Exchange rates constitute an important 

parameter in order to examine the EU integration. We used a combination of Error 

Correction Model with Exponential GARCH, ECM-EGARCH. The empirical evidence 

highly supports that, from a financial viewpoint, the UK should not join the euro. 

Switzerland shows historically an exchange rate independence from euro but there 

are recent indications which support the opposite direction. Additionally, the results 

suggest that Sweden should join the Eurozone as there is a strong historical linkage 

between the euro and the Swedish koruna. Finally, the devaluation of the euro 

against the dollar shows a greater impact, than the overvaluation against the dollar, 

on the Sterling pound, the Swiss franc and the Swedish koruna. 
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1. Introduction 
 

Generations of economists and researchers have occupied themselves with the 

impact of the exchange rates on various economic matters. However, only a few 

have attempted exchange rates as an instrument to examine the degree of 

unification in the EU. The Treaty of Maastricht was the first step for the European 

integration. The European politicians attempted to create a common European space 

without borders or variety of currencies. However, there are countries, such as the 

United Kingdom and Sweden which have obtained an official opt-out from adopting 

the euro (European Commission, 1993). The main question is if the currencies of 

non-euro member states follow the economic behavior of the euro. 
 

Ausloos et al. (2002) and Matsushita et al. (2007) presented strong evidence that the 

euro and the pound have been locked together in the long-run despite any daily 

fluctuations. Inagaki (2007) discovered that the euro volatility has one-sided effect on 

the volatility of British pound. Similar empirical findings have been presented by 

Chortareas et al. (2011) using a random walk approach. Pesaran et al. (2007) 

attempted to predict if the UK’s and Sweden’s economy would have been beneficial, 

in the case that the two countries had joined the Euro area (EA) in 1999. Their 

results highly support that the UK would have had higher economic growth, but lower 

prices if it was a member of the euro area. On the contrary, Pesaran et al. (2007) 

discovered that Sweden would have had higher GDP and higher prices if the country 

had joined the euro in 1999. Reade and Volz (2009) support the previous findings by 

claiming that Sweden would benefit more by entering the Euro area. 
 

On the other hand, there are researchers and academics who support an 

opposite direction. For instance, McMillan and Speight (2010) discovered that the 

realized volatility spillovers are negative between the euro and the sterling. 

According to Tsay (2010), a spillover effect, in economics, is an economic event 

in one context that occurs because of something else in a seemingly unrelated 

context. Hence, realized volatility spillover is an event when there is an impact 

because of volatility between two variables using realized GARCH methodology. 
 

Moreover, Minford (2008) highly claim that the UK should not join the Euro Area or 

the European Exchange Rate Mechanism (ERM II). He supports his opinion by using 

a theoretical approach based on the transaction costs, the exchange risk, the cost of 



capital and the limitation of shocks absorbance without an independent 

currency. Lopes (2010) supports that Sweden and the UK should not join 

Eurozone because the in-put losses are greater than the out-put benefits. 
 

Volatility is a tool which supports to discover the impact of one financial variable on 

another. The volatility measurement is important in financial markets because the 

investors and the financial/banking sector are able to evaluate the market risk. In our 

case, the measurement of volatility on the exchange rates is valuable in order to 

manage the exchange rate risk. GARCH models are the most appropriate for 

measuring dynamic characteristics of volatility. Kitamura (2010) supports that 

volatility spillovers between dissimilar economic or financial variables have been 

tested in a wide range. Spillover refers to the causality in return of variance. 
 

Our empirical research attempts to investigate if the UK, Switzerland and Sweden 

should join the Eurozone, as they have strong economic interrelationships with the 

other partners of the EU. The UK citizens voted for the country’s withdrawal from the 

EU (BREXIT) on 23rd June 2016. However, the UK is still a member of the union and 

the British Government does not intend to “trigger” the article 50 of Lisbon Treaty 

until the end of 2016. Thus, we decided to include the UK in our research because 

the condition about Brexit is extremely volatile. Towards the end, we used the 

nominal exchange rate of each currency, in order to identify the short and long-term 

impact of the euro on each national currency. Furthermore, we empirically calculated 

the euro volatility spillovers on the volatility of each currency. It is important to 

support that we used the formula of the Error Correction Model (ECM) as the mean 

equation and the formula of EGARCH as the conditional variance equation. In fact, 

the combination of these two methods create an ECM-EGARCH model. Particularly, 

we used the errors of the ECM at the conditional variance equation of EGARCH. 
 

Finally, we describe the motivation of this study. We used a novel approach in order to 

discover whether the EU economic and political unification should take place. We used 

the nominal exchange rates because we believe that this parameter reflects to the 

pragmatic condition of an economy. For instance, the value of the pound had collapsed 

against the major global currencies (euro, yen, US dollar) during the economic recession 

of 2008-2010 in the UK. Moreover, the nominal exchange rate is traded continuously 

over time instead of other economic parameters, such as GDP or 



inflation where the official measurements are not frequent. Each exchange 

rate is calculated per US dollar (USD). We selected to use the nominal 

exchange rate of each examined currency against the US dollar as the USD is 

the world’s official reserve currency (JP Morgan, 2009). 
 

This paper expresses interesting findings for politicians, EU policy makers, investors, risk 

managers and international institutions (IMF, World Bank and BIS) because a potential 

join of these leading European countries in the Euro Area would create new balances in 

the modern financial world. The economic magnitude of the UK, Switzerland and Sweden 

is high and therefore, the euro would possibly be overvalued against the other leading 

currencies, such as the US dollar and the Japanese Yen. A potential enlargement of the 

Eurozone would influence the investors and the speculators. The investments will be paid 

back at a different currency. Moreover, the speculation profits and hedging activities over 

the fluctuation of the exchange rates will diminish because the currencies will not exist 

any longer. Lastly, the depositors will see their savings being converted into a different 

currency. Hence, the results of the current study are very important for individuals, 

multinational companies (MNCs) and global institutions in order to reprogram their 

financial schedule if an expansion of the Eurozone will take place. We should mention 

that the current paper presents interesting findings for the UK politicians and policy 

makers. Particularly, they will be eligible to evaluate if the result of the current UK 

referendum is in the correct direction, under the financial aspect of view. The financial 

analysts and investors of Switzerland and Sweden should evaluate the possible benefits 

of participating actively into the economic and political integration of the EU. Switzerland 

is a member state of the European Economic Area. This means that the country has 

access to the European Single Market, but no right to interfere with the political decision 

of the union. Hence, the results of the current paper may intrigue the Swiss politicians to 

reevaluate the neutral position of the country. Zurich is a significant center for banking, 

asset management including provision of alternative investment products, and insurance. 

Swiss bankers and investors should assess the possible advantages and disadvantages 

by joining the Euro Area. Sweden is a member state of the EU, but it obtained an opt-out 

in order to avoid the adoption of the euro. However, the country is eligible to change its 

decision in the future. Therefore, the findings of the present research may influence the 

Swedish policy makers to rethink the monetary 



independence of the country. The outcome of this paper may influence the 

Swedish National Bank (Sveriges Riksbank) to create a fixed exchange rate 

between the Swedish koruna and the euro by following the monetary strategy 

of Danish National Bank (Danmarks Nationalbank). 

 
 

 

2. Dataset Analysis 
 

The current paper uses the nominal exchange rates of four leading currencies in the 

European Union and the European Economic Area. Particularly, we examine any 

possible linkages among the euro, the British pound, the Swiss franc and the 

Swedish koruna. The sample includes daily observations covering a period of thirty 

years. The examination period is from 01 January 1986 to 31 December 2015. The 

data were collected from the official database of Bloomberg®. Each exchange rate is 

calculated per US dollar (USD). The dataset was divided into four periods of 

examinations in order to explore the characteristics of each period. The cut points of 

the dataset occurred by taking into account significant historical (political and 

economic) events. Also, we examined the features of the total period by covering an 

era of 30-years. We decided to investigate the features of total period, as well as, the 

four sub-periods in order to check if there is an overall tendency. 
 

Table 1 displays the nature (acronym, measure and source) of each variable 

that we used in this research. 

 
 
 

Table 1: Data Presentation (Source: Bloomberg®) 
Variables Acronym Measure 

Euro EUR  €/$ 
Swedish SEK kr/$ 

Koruna     
British Pound GBP  £ /$ 

Swiss Franc CHF 
   

SFr/$ 



The four sub-periods are presented below: 
 

a) 01 January 1986 to 31 October 1993 
 

This examined period is characterized as the pre-European Union era. The 

European Union is formally established on 01 November 1993 when the Maastricht 

Treaty came into force by replacing the name of European Economic Community. 
 

b) 01 November 1993 to 31 December 2001 
 

The present period is named as the pre-Eurozone era. During this period, the leaders 

of the member-states of the EU attempted to integrate economically and financially 

the nature of the union. The output of this effort was the creation of the Euro Area 

which took its physical form with the circulation of the euro on 01 January 2002. 
 

c)  01 January 2002 to 14 September 2008 
 

This era covers completely the thriving period of modern human history for 

advanced economies. The circulation of the euro, the development of the 

technology and the excessive connection of the international banking system 

created an economic development of six continuous years. However, the 

global economic development was ended with the collapse of the American 

investment bank Lehman Brothers’ on 15 September 2008. 
 

d) 15 September 2008 to 31 December 2015 
 

This period is characterized as the presence of the global financial crisis of 2008 and 

the Eurozone debt crisis of 2010. However, we decided to include both crises 

because our independent variable is the euro. The Eurozone is economically and 

structurally instable during this era. According to Eigner and Umlauft (2014), the 

global financial crisis of 2007-2008 is considered for plenty of economists as the 

worst financial crisis of modern history. Plenty of international banking and financial 

institutions have been threatened to collapse by creating a contagious or domino 

effect in the international financial system. Secondly, the Eurozone faced a severe 

sovereign debt crisis where four member-states (Cyprus, Greece, Ireland and 

Portugal) signed Memoranda of Understanding with the European Commission (EC), 

the European Central Bank (ECB) and the International Monetary Fund (IMF). 



3. Methodology 
 

The empirical results of our research were made by using two preliminary statistic 

tests and two important econometric procedures. Specifically, we used the 

Augmented Dickey-Fuller, in order to discover if the time series have a unit root 

(Fuller, 1976). The utilization of Johansen Co-integration test was made in order 

to discover if the series are co-integrated (Johansen, 1991). The current test is 

very important in order to use the Error Correction Model (ECM) (Engle et al., 

1987). The co-integration method aids to discover if there is a dynamic long-term 

relationship among the variables. However, if we wish to discover the impact sign 

we should use Error Correction Model. The ECM helps to discover short-term 

and long-term dynamic relationships of a group of variables. Furthermore, we 

used the exponential generalized autoregressive conditional heteroskedastic 

(EGARCH) model (Nelson, 1991). EGARCH model is appropriate to examine 

volatility asymmetry and volatility persistence among the examined variables. 

 
 

 

3.1 The Error Correction Model (ECM) 
 

The general mathematic formula of the Error Correction Model, according to 

Engle and Granger (1987) is the following one: 

 
 
 

yt =β1∗ xt + β2∗( yt −1−γ∗xt−1 )+ et (1) 
 
 
 
 

 

where, β1 presents the short-term impact of the control variable, β2 displays 

the adjustment speed back to equilibrium and γ shows the long-term effect of 

the independent variable. 
 

We used the Error Correction Model because it is the most appropriate to interpret the 

change of one variable that is related to the change of another variable, as well as the 

gap between the variables in the previous period. The ECM is used when the dynamic 

impacts are visible on the time series as stationary data. On the other hand, we decided 

to not use the Vector Error Correction Model (VECM). It occurs because in 



VECM, the independent time series tend to be chaotic and non-stationary. 

Thus, we should normalize the data by using ordinary least squares (OLS) in 

order to predict the dependent variable. In summary, the ECM is more 

dependable. The VECM presents limitations (Brooks, 2014). 
 

In this paper, the formula of the ECM is: 
 
 
 
 

ΔCURt =β1∗ EURt + β2∗(CURt−1−γ∗EURt −1 )+ et (2) 
 
 
 
 

 

where, the dependent variable CURt represents the nominal exchange rate of 

British pound (GBP), or Swiss franc (CHF) or Swedish koruna (SEK) against 

the US dollar (USD). The independent variable is the nominal exchange rate 

of euro (EUR) against the dollar (USD). 

 
 
 

3.2 The Exponential GARCH model (EGARCH) 
 

Furthermore, we used the exponential GARCH model (EGARCH) in order to 

discover the volatility persistence and volatility asymmetry of each currency against 

the impact of the euro. Volatility persistence is commonly known as the response to 

shocks. Volatility asymmetry is a phenomenon which refers to the fact that there are 

higher volatility levels in downturns than in upturns of a time series (Brooks, 2014). 
 

We have selected the EGARCH model because it attempts to address volatility 

clustering in an innovative process. Volatility clustering occurs when an 

innovation process does not exhibit significant autocorrelation, but the variance of 

the process changes with time. By modeling the logarithm, positivity constraints 

on the model parameters are relaxed. However, forecasts of conditional 

variances from an EGARCH model are biased, because by Jensen's inequality, 

 
 
 

E (σ2
t )≥exp {E (log (σ 2t))}(3) 



EGARCH models are appropriate when positive and negative shocks of equal 

magnitude might not contribute equally to volatility (Tsay, 2010). 
 

According to Nelson and Cao (1992) the general mathematic expression of an 
 

EGARCH(P,Q) model is: 
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where, ω is the conditional variance model constant, δ shows the sign effect (volatility 

asymmetry), φ expresses the volatility persistence (GARCH component coefficients) and 

α presents the size effect (ARCH component coefficients) (Engle and Ng, 1993). 

 
If zt is Gaussian, then 
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If zt is t distributed with ν>2 degrees of freedom, then 
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4. Preliminary Analysis 
 

4.1 Augmented Dickey Fuller test 
 

Table 2 shows the results of Augmented Dickey-Fuller test in order to discover if the 

series have a unit root. The test was executed by using level and 1st difference 

approach with intercept in test equation. We selected ADF test because it performs 

better in finite samples than the Phillips-Perron test (Davidson et al, 2004). 



The empirical results of ADF tests highly supports that the series are not 

stationary at levels. However, we found out that the series are stationary at 

the first differences. Thus, we are eligible to execute the Johansen Co-

integration test in order to examine if the series are co-integrated. 
 

Table 2: Estimation Results of Augmented Dickey Fuller Test (ADF)  

Series t-statistic(levels) t-statistic(1st difference) 
Euro -2.472 -86.906* 

Swedish -2.046 -91.286* 

Koruna   
British Pound -3.150 -88.641* 
Swiss Franc -2,788 -91.050* 

Note: (*) denotes statistically significant at 0.01 level  

 

Table 3 presents the empirical findings of Johansen Co-integration test. We 

decided to imply the present test in EUR, SEK, GBP and CHF series, according 

to Bansal et al. (2009). We selected the deterministic trend assumption of test 

that there is trend and intercept in co-integrating equations (CE) and no intercept 

in VAR with one lag only. VAR selects a system of equations with 1 lag for each 

variable. The estimation outcomes are the following. 
 

4.2 Johansen’s Co-integration test 
 

Table 3: Johansen’s Co-integration Test in series EUR,SEK,GBP,CHF  

Hypothesized Eigenvalue Trace Critical Value Probability 

No. of CE(s)  Statistic (a=0.05)  

None 0.005053 64.77 63.88 0.0419* 

At most 1 0.001858 25.14 42.92 0.7826 

At most 2 0.000837 10.59 25.87 0.8973 
At most 3 0.000516 4.04 12.52 0.7362 

Note: (*) denotes statistically significant at 0.05 level  

 

The empirical results indicate that there is at most 1 co-integrated vector at 

a=0.05. Thus, we failed to reject the null hypothesis for co-integration among 

the examined variables. We are able to claim that the series (EUR, GBP, 

CHF, SEK) have a long-term steady equilibrium relationship. 



5. Empirical Results 
 

5.1 Error Correction Model (ECM) results 

 
Table 4 expresses the estimation results of the Error Correction Model. The dependent 

variable was selected as the nominal exchange rate of GBP/USD and the independent 

variable is the nominal exchange rate of EUR/USD. The t-statistic values are in the 

parenthesis. Note that all the diagnostic tests show that there is no autocorrelation. 

 
According to the results, we observe that there is not a speed adjustment back to 

equilibrium for every period. It is clear that the nominal value of EUR/USD influences 

positively the nominal value of GBP/USD in the short-run. The short-term impact 

seems to be higher during the first period. This result occurs the first examined era is 

linked to European Economic Community. Therefore, the economic linkages among 

the member-states were more bound. However, when the Maastricht Treaty came 

into force, the balances changed because a few countries decided to reject the 

adoption of the euro as their currency, such as the UK. The UK preserved a special 

condition afterwards (opt-out right). This is the reason where the short-term impact of 

the euro on Sterling pound declined at the next periods. 

 

Table 4: Estimation Results of Error Correction Model - GBPvsEUR  

Parameter Total period 1st period 2nd period 3rd period 4th period 
      

β1 0.365 0.549 0.237 0.393 0.310 

β2 

(45.58)* (55.91)* (23.57)* (34.78)* (23.38)* 
-0.001 -0.001 0.001 0.001 0.001 

 (-1.93) (-3.89)* (-1.07) (-0.54) (1.38) 

γ -0.66 -0.739 -0.644 -0.675 -0.753 
 

(12.73)* (58.08)* (7.11)* (9.73)* (8.29)*  
Note: (*) denotes statistically significant at 0.01 level  

 
On the other hand, it is observed that the long-term impact of nominal value of 

EUR/USD on GBP/USD is negative for every period. This finding means that the 

nominal exchange rate of GBP/USD will be overvalued, if the nominal exchange rate 

of EUR/USD will fall. This shows an opposite direction between the euro and the 

pound. Moreover, the long-term impact of the euro on the pound is higher during the 

pre-Maastricht Treaty and during the financial crisis of 2008 and the debt crisis of 



2010. After the financial crisis of 2008, the British economy faced the most 

severe recession of the last years. The British pound lost a significant portion 

of its nominal value during this crisis. On the other hand, the euro 

strengthened its nominal value. Consequently, the long-term impact of the 

euro on the pound seems to be higher during the financial crisis. 
 

Table 5 presents the empirical evidence of the ECM by using the nominal 

exchange rate of CHF/USD as the dependent variable and the nominal exchange 

rate of EUR/USD as the control variable. Note that all the diagnostic tests show 

that there is no autocorrelation. The empirical evidence highly supports that there 

is a declined, but still positive short-term effect between the nominal exchange 

rate of EUR/USD and the nominal exchange rate of CHF/USD. This means that 

the short-term impact of euro on the Swiss franc is getting weaker through the 

years. On the other hand, we observe a strong and negative long-term impact 

between the nominal exchange rate of EUR/USD and the nominal exchange rate 

of CHF/USD. The above sentence indicates that the Swiss franc will be 

overvalued when the euro falls against the dollar in the long-run. 

 

Table 5: Estimation Results of Error Correction Model CHFvsEUR  

Parameter Total period 1st period 2nd period 3rd period 4th period 
      

β1 0.737 1.051 0.894 0.784 0.641 

β2 

(37.34)* (26.68)* (28.58)* (22.94)* (40.61)* 
-0.001 -0.027 -0.02 -0.01 -0.001 

 (-2.75)* (-6.35)* (-5.82)* (-3.14)* (-0.74) 

γ -1.482 -1.851 -1.591 -1.547 -0.319 

 (18.60)* (185.41)* (154.04*) (75.33)* (0.24) 
Note: (*) denotes statistically significant at 0.01 level  

 

However, it is important to mention that the long-term effect during the 4th period is 

not statistically significant. There is not a long-term impact between the two 

currencies. This event may occur because the Swiss National Bank (SNB) and the 

European Central Bank (ECB) agreed a fixed exchange rate between the euro and 

the Swiss franc at approximately 1,22 CHF per EUR (average value). Specifically, 

the nominal exchange rate between the CHF and the EUR was allowed to be traded 

between 1,20 CHF/EUR (lower bound) and 1,25 CHF/EUR (upper bound). This 



exchange rate regime came into force from 07 September 2011 to 14 January 

2015. On 15th January 2015, the Governor of SNB decided to unpeg the 

franc. In fact, Switzerland and the Eurozone agreed a monetary union for a 

small period of time. The current policy implemented by the two Central Banks 

(SNB and ECB) in order to maintain a reasonable nominal exchange rate 

between the euro and the Swiss franc. That was a strategy to minimize the 

depositors cash flows from Eurozone to Switzerland. 
 

Table 6 shows the estimation results of the ECM during the examined periods for 

SEK/USD and EUR/SEK. The dependent variable is the nominal exchange rate 

of SEK/USD and the control variable is the nominal exchange rate of EUR/USD. 

Note that all the diagnostic tests show that there is no autocorrelation. According 

to the empirical results, the adjustment speed back to equilibrium seems to be 

statistically significant during the examined periods. However, its value is close to 

zero supporting no evidences of equilibrium between the nominal exchange rate 

of euro and the Swedish koruna. It is clear that the nominal exchange rate of 

EUR/USD shows a positive impact on the nominal exchange rate of SEK/USD in 

the short-run. The impact is lower during the first two periods. This happens 

because Sweden became a member-state of the EU in 1995. Consequently, the 

linkages between Sweden and other member-states of the EU were not strong. 

 

Table 6: Estimation Results of Error Correction Model SEKvsEUR  

Parameter Total period 1st period 2nd period 3rd period 4th period 
      

β1 5.748 5.520 5.167 7.956 6.99 

β2 

(71.06)* (135.77)* (33.23)* (46.67)* (38.56)* 
-0.0016 -0.0027 -0.0086 -0.04 -0.008 

 (-3.26)* (-2.37)* (-3.75)* (-5.36)* (-3.35)* 

γ 8.36 7.75 8.86 9.21 9.21 

 (37.17)* (43.95)* (78.03)* (372.57)* (56.30)* 
Note: (*) denotes statistically significant at 0.01 level  

 
On the other hand, we observe that the nominal value of EUR/USD influences 

positively the nominal value of SEK/USD in the long-run. The effect is continuously 

increasing. This event occurs because the economic and trade interrelationships 

between the EU and Sweden increased significantly when Sweden join the EU. 



Furthermore, the Swedish economy is influenced by the Finnish economy 

because there are common borders between the countries. Common borders 

support and aid the trade relationships. Finland is a member-state of the Euro 

Area. Also, Sweden has trade and economic relationships with Germany and 

other Euro Area member, such as Estonia and Latvia. 
 

5.2. ECM-EGARCH(1,1) results 
 

The EGARCH methodology was used in order to investigate the volatility 

asymmetry of each currency when the volatility shocks of euro take place. We 

used the formula of Error Correction model as the mean equation and the typical 

EGARCH model mathematical expression as the variance equation (Floros et al. 

2009). Particularly, we re-estimated ECM with EGARCH errors in order to 

capture leptokurtosis, skewness and volatility clustering (ECM-EGARCH(1,1)). 
 

Table 7 indicates the estimation results of the EGARCH (1,1) with 1 asymmetric 

order by using in mean equation the nominal exchange rate of GBP/USD as the 

dependent variable and the nominal exchange rate of EUR/USD as the independent 

variable. The empirical results express that δ parameter is positive during each 

period. Thus, the devaluation of the euro influences higher the sterling instead of the 

overvaluation of euro. Specifically, the bad news of the euro (devaluation against 

dollar) show a 12,1% greater impact than the good news of the euro (overvaluation 

against the dollar) on the pound during the first period. The current volatility 

asymmetry seems to be stable for the next two periods. Especially, the bad news 

influence higher the nominal exchange rate of GBP/USD 15,7% during 2nd period 

and 13,5% during the 3rd period. However, the sign effect gets lower during the 4th 

period. The devaluation of the euro against the dollar has 2,9% greater impact on the 

nominal exchange rate of GBP/USD instead of the overvaluation of the euro against 

the dollar. Additionally, the φ coefficient is positive and close to unity for each period. 

This means that the volatility persistence of the pound against the euro is high. The 

coefficient of volatility persistence is lower (0,917) during 2nd period than the other 

period. Essentially, the duration effect of the euro on the pound lasts more time in the 

2nd period. 



Table 7: Estimation Results of Exponential GARCH - GBPvsEUR  
      

Parameter Total period 1st period 2nd  period 3rd period 4th period 
      

ω -0.191 -0.407 -1.078 -0.527 -0.065 

δ 
(-5.22)* (-8.11)* (-5.37)* (-4.42)* (-4.13)* 
0.103 0.121 0.157 0.135 0.029 

 (7.43)* (7.92)* (10.74)* (6.30)* (2.85)* 

φ 0.990 0.972 0.917 0.965 0.996 

α 
(391.43)* (243.34)* (54.88)* (103.66)* (849.90)* 
0.024 0.065 0.009 0.002 0.069 

 (3.49)* (6.31)* (0.77) (0.11) (11.21)* 
Note: (*) denotes statistically significant at 0.01 level  

 
Moreover, the α coefficient presents the size effect and it is positive at each period. 

In case that the volatility is sensitive to large shocks, one expects α to be positive 

and significant. Thus, large shocks of both signs will increase volatility. The sign and 

size effect is statistically significant for 1st and 4th period. This implies that once the 

asymmetric impact of innovations is accounted for, the absolute size of the 

innovation is also important. On the other hand, it is clear that the sign effect is 

statistically significant, but the size effect is not statistically significant during the 2nd 

and 3rd period. This implies that once the asymmetric impact of innovations is 

accounted for, the absolute size of the innovation is not important. Moreover, large 

positive shocks actually decrease volatility. Finally, the sum of δ, φ and α coefficients 

is above unity which indicates an integrated EGARCH model. 
 

Table 8 displays the empirical results of the ECM-EGARCH (1,1) with 1 

asymmetric order by using in the mean equation, the nominal exchange rate of 

CHF/USD as the dependent variable, and the nominal exchange rate of 

EUR/USD as the control variable. The empirical evidence indicates that the sign 

effect is positive during the periods, but its value declines until the 3
rd

 period. In 

fact, the bad news of the euro (devaluation of the euro against the dollar) have a 

greater impact on the Swiss franc than the good news (overvaluation of the euro 

against the dollar). Particularly, the bad news of the euro (devaluation against the 

dollar) show a 15,1% greater impact than the good news of the euro 

(overvaluation against the dollar) on Swiss franc during the first period. 



Table 8: Estimation Results of Exponential GARCH - CHFvsEUR 
 

Paramete Total period 1st period 2nd period 3rd period 4th period 
r      

ω -0.116 -0.428 -0.232 -0.172 -6.795 

δ 
(-5.37)* (-5.07)* (-5.86)* (-4.07)* (-38.82)* 
0.091 0.151 0.093 0.076 1.001 

 (8.16)* (8.40)* (6.99)* (4.71)* (35.09)* 

φ 0.995 0.957 0.983 0.989 0.381 

α 
(638.22)* (114.98)* (255.96)* (278.35)* (20.81)* 
0.009 0.015 -0.32 -0.014 0.225 

 (1.35) (1.31) (-4.55)* (-1.083) (6.90)* 
Note: (*) denotes statistically significant at 0.01 level  

 
In addition, the bad news influence more the nominal exchange rate of CHF/USD 

9,3% during 2nd period and 7,6% during the 3rd period. However, the sign effect 

becomes extremely high during the 4th period. The devaluation of the euro against 

the dollar has 100,1% greater impact on the nominal exchange rate of CHF/USD 

instead of the overvaluation of the euro against the dollar. The φ coefficient is 

positive and close to unity for the 1st, 2nd and 3rd period. Consequently, the volatility 

persistence of the Swiss franc against the euro is higher. During the 4th period the 

coefficient of volatility persistence is extremely low (0,381). This implies that the 

duration effect of the euro on the Swiss franc lasts more time in the 4th period. This 

phenomenon could be combined with the fixed exchange rates regime between the 

Swiss franc and the euro which took place from 07 September 2011 to 14 January 

2015. The constant nominal exchange rate between the two currencies influenced 

the Swiss franc endurances against the volatilities of the euro during the financial 

crisis era. The size effect is statistically significant during the 2nd (negative) and the 

4th period (positive). This implies that once the asymmetric impact of innovations is 

accounted for, the absolute size of the innovation is also important. On the other 

hand, the size effect is not statistically significant during the 1st and the 3rd period. 

This shows that once the asymmetric impact of innovations is accounted for, the 

absolute size of the innovation is not important. Moreover, large positive shocks 

actually decrease volatility. The sum of δ, φ and α coefficients is above unity for 1st, 

3rd and 4th period indicating integration existence. 



Table 9 below presents the empirical evidences of the ECM-EGARCH (1,1) with 

1 asymmetric order by using in mean equation the nominal exchange rate of 

SEK/USD as the dependent variable and the nominal exchange rate of EUR/USD 

as the explanatory variable. The empirical findings of the EGARCH show that the 

δ coefficient value is positive during the periods, suggesting that negative shocks 

imply a higher next period conditional variance than the positive shocks of the 

same sign. A negative shock implies less Swedish korunas per euro. Therefore, it 

shows a strengthening Swedish koruna and a weakening euro. Essentially, the 

results suggest that a weakening euro leads to a higher next period volatility 

whereas the Swedish koruna weakens by the same amount. The φ parameter 

displays the volatility persistence of the Swedish koruna against the euro. 

Essentially, the volatility persistence of the koruna against the euro is high. 

However, the coefficient of volatility persistence is lower (0,915) during the 1st 

period than during the other period. In fact, the duration effect of the euro on the 

koruna lasts more during the 1
st

 period. 

 
Table 9: Estimation Results of Exponential GARCH - SEKvsEUR  

Parameter Total period 1st 2nd period 3rd 4th period 
  period  period  

ω -0.140 -0.977 -0.118 -0.173 -0.184 

δ 
(-4.30)* (-17.21)* (-6.58)* (-4.61)* (-7.77)* 
0.139 0.501 0.096 0.112 0.137 

 (5.10)* (31.09)* (9.14)* (6.60)* (8.71)* 

φ 0.994 0.915 0.993 0.987 0.987 

 (448.32)* (130.04) (429.03)* (230.28)* (353.64)* 

α 
 *    

0.031 0.127 -0.026 0.011 0.045 

 (3.68)* (9.49)* (-2.96)* (-1.22) (4.47)* 
Note: (*) denotes statistically significant at 0.01 level  

 

Moreover, we observed that the sign and size effect is statistically significant for 1st, 

2nd and 4th period. This implies that once the asymmetric impact of innovations is 

accounted for, the absolute size of the innovation is also important. On the other 

hand, it is clear that the sign effect is statistically significant, but the size effect is not 

statistically significant during the 3rd period. This finding means that once the 



asymmetric impact of innovations is accounted for, the absolute size of the 

innovation is not important. In addition, large positive shocks actually 

decrease volatility. The sum of δ, φ and α coefficients is above unity for each 

period where it expresses an integrated EGARCH model. 

 

6. Conclusions and Discussion 

 

The current paper attempted to answer the question whether the Eurozone should be 

further extended. We utilized the nominal exchange rates of three leading European 

countries, the UK, Switzerland and Sweden, which have not adopted the euro. Our 

empirical findings are based on three pillars, volatility shocks persistence, volatility 

asymmetries and short-term/long-term impacts. The results of the ECM show that the 

euro influences positively the Sterling pound, the Swiss franc and the Swedish 

koruna in the short-run. However, the impact of euro seems to be negative in the 

long-run for the Sterling pound and the Swiss franc. On the other hand, the long-term 

impact of euro is positive on the Swedish koruna during the examined periods. A 

long-term positive linkage between the SEK and the EUR highly support the aspect 

that the Swedish currency is more bound to euro. Essentially, the SEK follows similar 

reaction as the common European currency. As a matter of fact, the SEK and the 

EUR seem to be a same currency in response to US dollar. Therefore, we support 

that Sweden appears to have a fixed exchange rate with the euro, despite the fact 

that its exchange rate is varying against the euro. 
 

Furthermore, it is clear that the euro’s bad news has a greater impact on the volatility of 

each examined currency, according to the ECM-EGARCH (1,1). The volatility persistence 

is high for each examined period. The effect is constant among the examined currencies. 

However, the Swiss franc presents lower endurance on the volatility of euro during the 

financial crisis. In summary, we support the idea that there is not any evidence that the 

UK should adopt the euro. The present findings are in favor of the results of the current 

UK referendum. Recently, the citizens of the UK decided to withdraw from the EU by 

selecting the Brexit choice. Hence, we should take into account that the 30-year results 

of the present paper agree with the decision of the British people. In fact, not only does 

the UK not to be a member of the EU, but also not even participate in the economic and 

political integration of the union. Moreover, our results are in favor with the findings of 

McMillan (2010) and Minford 



(2008) and against the researches of Matsushita et al. (2007) and Ausloos et al. 
 

(2000). 
 

On the contrary, Sweden should join the Eurozone because there are strong 

linkages between the two currencies. Our findings are in contrast with the 

estimation of Lopes (2010), as the researcher supports that the Sweden 

should not join the Eurozone. However, our research is in favor with the 

findings of Pesaran et al. (2007) and Volz (2009). 
 

Finally, there are strong indications for Switzerland, that the Swiss franc 

follows the fluctuations of the euro after the occurring financial crisis of 2008 

and the debt crisis in the Euro Area. The economic and financial benefits are 

good motivations for joining the Eurozone. Therefore, the countries will be 

persuaded to abandon their own currency when they understand that the 

linkages of their currency is positive with the euro. Obviously, the parameter 

of politics is really important, but this is out of the aims of the current research. 
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