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Abstract: The perspective of Romania adopting the Euro in year 2019 increases the interest of 

decision-makers and researchers regarding the volatility of the Romanian exchange rate. In this 

context, the aim of our paper is to analyze the means in which the economic crisis determines 

mutations in the features of the exchange rate variations in Romania during the period January 1
st
, 

2007–March 16
th
, 2015. We employ non-parametric and parametric volatility measures, namely the 

rolling-sample volatility and the GARCH models in order to identify the national versus 

international macroeconomic determinants of exchange rate fluctuations. Our results generally 

support that, in both pre- and post-structural break periods, the main driver of the volatility of 

EUR/RON is the foreign exchange rate, followed by the international interest rate. However, there 

is a relevant difference between the two analyzed periods: the influence of the RON/ZLP exchange 

rate. 
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1. Introduction 

Several countries from the Central and East European perimeter have recently joined the 

European Union and are expected to adopt the Euro currency in the near future. For them, the 

studies on the exchange rate stability are of increasing importance given the fact that this is a 

condition that they committed to respect in order to join the Euro area. For the European Monetary 

Union, the exchange-rate stability criterion is important because it highlights that a Member State 

can manage its economy without recourse to excessive currency fluctuations. However, in both 

cases, the exchange rate stability is important due to its association with higher real economic 

growth. Before the recent global financial crisis, the exchange volatility for countries bordering the 

Euro area had decreased considerably, but this situation has changed. The exchange rate volatility 

has grown during the economic turbulences. Given the fact that at present Romania is the only 

country announcing its decision to adopt the Euro currency by 2019, and considering the Maastricht 

nominal convergence criteria that have to be accomplished in order to succeed in its attempt, we 

consider that the study of the exchange rate volatility is of major interest for both practitioners and 

researchers in the field. Moreover, considering the large number of factors affecting the foreign 

exchange rate, we find that a study on this topic is of high importance for policy decision-makers.  
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Since 2008, the menace of global financial crisis has been consistently present within the 

European perimeter. With this in mind, we aim to identify a number of key determinants of the 

mutations in the volatility of the Romanian stock exchange markets. We ask several questions like: 

What are the factors that set off exchange rate deviations? Are they predominantly national or 

international? Was there a change in terms of magnitude and hierarchy before and after the actual 

crisis? 

In what follows, Section 2 of this paper will describe the literature review and Section 3 will 

present the data and the methodology. The empirical results will be discussed in Section 4. 

2. Literature Review 

The dynamic relationships between the exchange rates on the one hand, and stock prices and 

the interest rate on the other hand have drawn the attention of numerous researches. Although the 

literature in the field is very vast, the results of the empirical studies are still puzzling.  

Firstly, a consensus regarding the causal link between the exchange rate and the stock price 

has still not been reached, at least in the empirical studies. The flow-oriented approach postulates 

that stock markets react to exchange rate changes (Dornbusch and Fischer, 1980), while the stock-

oriented hypothesis states the opposite: the exchange rate dynamics is affected by the stock price 

movements (Frankel, 1984).    

Numerous papers resorted to stock returns in order to explain the volatility of the exchange 

rate. In this regard we mention the research conducted by Ülkü and Demirci (2012) in the CEE area 

and in the area of the Pacific Basin we recall the study of Phylaktis and Ravazzolo (2005). 

Furthermore, the authors Inci and Lee (2014) validated that lagged exchange rates have a significant 

impact on stock returns and that a bidirectional Granger causality relation exists between the two 

variables: a relation that became even stronger during the global crisis. In this line, there are 

numerous studies that advocate for a tighter nexus between the two variables in times of crisis: Lin 

(2012), Walid, et al. (2011), Tsai (2012), Diamandis and Drakos (2011), and Zhao (2010). In 

contrast with these results, Pan, et al. (2007) demonstrated that no country from Eastern Asia 

showed a significant relation between stock prices and exchange rates during the Asian crisis.  

Secondly, the link between the interest rates and the exchange rates is not without controversy 

either. Here, on the one hand, the extensive literature in the field validates the positive relation 

between the interest rate differential and the changes in the exchange rate (Hacker et al., 2012; 

Chinn and Meredith, 2004; Byrne and Nagayasu, 2010). On the other hand, other studies 

demonstrate that maintaining a high level of the interest rate for a long time entails significant 

economic costs, and, therefore, a lack of exchange rate stability (Choi and Park, 2008). 

Thirdly, there are studies that analyze the causality between all the three variables mentioned 

above: interest rate, exchange rate and stock price. Briefly, the findings support opposite 

conclusions: from the existence of a link between the exchange rate and the stock price (Mok, 

1993), a unidirectional causality between the exchange rate and the interest rate (Mishra, 2004), to 

the absence of a correlation between the variables (Gupta et al., 2002; Nath and Samanta, 2003). 

3. Data and Methodology 

3.1  Data 

The country under study is Romania. The variables under investigation are the Bucharest 

Exchange Trading index (BET), exchange rates, namely: Euro to Romanian Leu (EUR_RON), Euro 
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to USD (EUR_USD), and Romanian Leu to Polish Zloty (RON_ZLP), national and international 

interest rates, i.e. the Romanian interbank overnight – bid rate (ROBID_O/N), the Romanian 

interbank overnight – middle rate (IRS_O/N), the overnight US dollar LIBOR interest rate 

(LIBOR_O/N). We have selected the BET index because it tracks the performance of the 10 most 

liquid stocks listed at Bucharest Stock Exchange (BVB). The reason for selecting the Romanian 

Leu denoted relative to the Polish Zloty is the fact that Poland is one of the most developed 

countries in the Central and East European perimeter. In this sense, in a wavelet analysis, the 

authors Andrieș et al. (2015) showed that there are two leading countries in this region, Poland and 

the Czech Republic. Moreover, during the recent global crisis, Pelinescu (2014) demonstrated the 

existence of a strong co-movement between the Romanian, Polish and Czech exchange rates. The 

frequency of the data is daily and the time span analyzed ranges between 1
st
 January 2007 and 16

th
 

March 2015. We have selected this interval for two reasons: firstly, the 1
st
 January 2007 is the date 

of Romania's accession to the European Union and, secondly, to avoid the many structural breaks 

occurring before this date. The data is collected from Thomson Reuters Datastream. 

3.2  Methodology 

The hypothesis we intend to validate is the following: the determinants of exchange rate 

volatility have different “nationalities” before and after the crisis. In other words, we think that the 

factors that determine exchange rate fluctuations in Romania have become more correlated with the 

Euro market.  

Firstly, among the non-parametric volatility measures, the rolling-sample measure has 

attracted an increased attention in the empirical researches. The rolling-sample volatility estimator 

for each day is computed by averaging the squared returns of the exchange rate Yt analyzed over the 

last n days (in our case, 21), using the following formula (1): 

  
   

    
 

  
 
                                                          (1) 

Secondly, the GARCH model (Generalized Autoregressive Conditional Heteroskedasticity 

Model) proposed by Bollerslev in 1986 is one of the most well-known parametric volatility 

measure. The specifications of the GARCH model, illustrated below, are generally used and 

accepted in the literature (e.g. Taylor, 2005; Asteriou and Hall, 2007) and the notations belong to 

Asteriou and Hall (2007). The general form of GARCH (p, q) is defined as in equation (2) and (3): 

Mean equation:                                                  (2) 

                
   

Where,    is the return of the exchange rate, Xt is a k×1 vector of explanatory variables, β is a 

k×1 vector of coefficients,   is the constant. Normally, we assume that the error term, ut is 

independently distributed with a zero mean and a constant variance σ
2
. 

Variance equation:   
           

  
           

  
                 (3) 

Where, ω is the constant term,    are the GARCH parameters that have to be estimated and    

are the ARCH terms.  

In financial empirical research, the most popular specification of this model is GARCH (1,1). 

The reputation of the model is justified by the fact that it only has four parameters that are easy to 

estimate; in addition, the volatility forecasts using this model have similar accuracy with the 

specifications of more complicated models (Taylor, 2005; Lunde and Hansen, 2004). Therefore, the 

conditional variance equation (4) is given by the formula: 
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                                      (4) 

Moreover, in this paper we will try to capture asymmetries in terms of negative and positive 

shocks by using the Threshold GARCH (TGARCH). The TGARCH (1,1) that we will employ has 

the following equation (5): 

  
         

       
       

                               (5) 

Where dt takes the value of 1 for ut< 0, and 0 otherwise. This means that ‘good news’ and ‘bad 

news’ has a different impact on the exchange rate volatility.  

Also, The Exponential GARCH (EGARCH) that we will employ in order to highlight the 

asymmetries has the following variance equation (6): 

      
        

 
    

    

     
 

     
 
   

    

     
 

             
   

         (6) 

Where  ,  ,   and   are the parameters to be estimated. In addition, when    , this means 

that good news generates less volatility than bad news. 

In what follows, we will focus our attention on the steps that have to be implemented and 

carried out in the analysis of the GARCH models.  

The first step consists in testing the stationarity of variables through the Augmented Dickey-

Fuller (ADF) and Philips-Perron (PP) tests in order to determine the order of integration. The two 

tests indicate the presence of a unit root in the case of all the analyzed variables. The results of these 

tests are not reported here, but are available upon request.  

Table 1 below presents the descriptive statistics of the analyzed variables over the entire period 

(January 1st, 2007–March 16th, 2015). 

Table 1 Descriptive statistics of the return series 

Variables Mean Std. Dev. Skewness Kurtosis Jarque-Bera 

EUR_RON 0.000128 0.004116 0.512146 14.88045 12678.98 

EUR_USD 0.000103 0.006367 -0.141279 6.801895 1295.970 

RON_ZLP 9.21E-05 0.006292 -0.375976 13.05574 9066.770 

BET -6.30E-05 0.016852 -0.609011 11.69500 6873.557 

IRS_O/N -0.003084 1.386876 1.821560 107.1695 968755.6 

LIBOR_O/N -0.002220 0.071996 -7.066776 146.0448 1842323 

Source: own calculations 

Briefly, the figures in Table 1 indicate that the deviation from  normality is present in all the 

analyzed cases, having a negatively skewed distribution (except for EUR_RON and IRS_O/N 

cases) and a high kurtosis, thus, the recorded values being far from the appropriate Gaussian 

distribution. These results are consistent with studies in the literature which assert that financial 

variables are not normally distributed (Pelinescu, 2014). 

Then, we estimate the autoregressive process (AR) that allows us to specify the appropriate 

model of conditional average. After estimating the GARCH models, we verify if they are correctly 

specified by checking if the standardized residuals have any serial correlation, the conditional 

heteroscedasticity and any other nonlinear dependence by performing the ACF and PACF functions 

of the standardized residuals and via the Q-test (Ljung-Box statistics) and the ARCH-LM test.  
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Next, we identify the presence of structural breaks in the series by using the cumulative sum of 

squares (CUSUM), Quandt-Andrews and Chow breakpoint tests. All these tests determine the 

existence of a single point of structural break; additionally, in order to determine multiple points in 

the data, we iterate the aforementioned tests. The algorithm stops when no statistically significant 

changes are identified in any sub-period.  

4. Empirical Results 

A good place to find the answer to the question on whether there is a change in the structure of 

the exchange rate volatility is to start with the non-parametric volatility measure. The graph below 

shows the rolling-sample volatility of the EUR/RON exchange rate for the analyzed period. 

 

 

 

Figure 1 Moving-window 

volatility of the EUR/RON 

exchange rate 

 

Source: Own calculations 

 

 

 

 

The figure suggests that volatility increased between the middle of 2007 and the beginning of 

2009; after this period, it started to drop in magnitude. Therefore, we expect to find a structural 

break in the sample, and through formal tests, we try to put this result on a sound statistical basis. 

The tests that we employed, namely the CUSUM of squares test, Quandt-Andrews and Chow 

breakpoint test revealed what the figure above has showed us: there was a structural break in the 

data on 23
rd

 January 2009. Furthermore, this breakpoint is also validated by facts: starting with 

February 2009 the exchange rate measured as Romanian Leu per EUR has started to partially split 

up from the general evolution of the rates of the main currencies in the region and, the fluctuations 

of the exchange rate have had a moderate amplitude, its level being lower than the one registered in 

the region. This situation might be due to the agreement with the International Monetary Fund, the 

interventions of the National Bank of Romania on the currency market and the agreements reached 

during the central banks meetings of 17 EU countries in Vienna in January and February 2012.  

Table 2 GARCH(1,1) estimates for the EUR/RON exchange rate 

Pre-break period (01.01.2007-22.01.2009) 

ω δ γ (δ+γ) Variance 

1.46E-07 0.083472 0.909165 0.992637 1.98E-05 

Post-break period (24.01.2009-16.03.2015) 

ω δ γ (δ+γ) Variance 

4.74E-07 0.201391 0.740641 0.942032 8.18E-6 

Source: Own calculations 
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Given the fact that we found a breakpoint in the series, it is important to analyze the structure 

of the EUR/RON exchange rate volatility before and after this point. To succeed in such an attempt, 

we employed a GARCH (1,1) model for the two sub-periods. Table 2 shows the estimated GARCH 

parameters for the pre-break and post-break period. 

The figures in the table above show that the unconditional volatility was much smaller in the 

second period. The reason for this result is the decrease in the volatility persistence (δ+γ). However, 

it seems that the volatility level ω increased in the second period. 

Table 3 TGARCH(1,1) and EGARCH(1,1) estimates 

 Pre-break Post-break 

Model Eq. Variable Coefficient Eq. Variable Coefficient 

TGARCH 

Mean eq. 

BET -0.057103
*
 

Mean eq. 

BET -0.030896
*
 

EUR_USD 0.054432
**

 EUR_USD 0.057059
*
 

IRS_O/N 0.000407
**

 IRS_O/N -0.000135
**

 

LIBOR_O/N -0.004040
*
 LIBOR_O/N 0.010184

*
 

RON_ZLP 0.312325
*
 RON_ZLP 0.002214

*
 

IRS_DIF 0.000600
**

 IRS_DIF 0.047539
*
 

Cond. var. 

eq. 

ω 1.11E-06
**

 

Cond. var. 

eq. 

ω 0.047539
*
 

δ 0.257375
**

 δ 0.202104
*
 

γ -0.172616
**

 γ -0.083271
**

 

θ 0.829610
*
 θ 0.781341

*
 

EGARCH 

Mean eq. 

BET -0.056231
*
 

Mean eq. 

BET -0.032106
*
 

EUR_USD 0.058687
**

 EUR_USD 0.053622
*
 

IRS_O/N 0.000455
**

 IRS_O/N -0.000151
**

 

LIBOR_O/N -0.004652
*
 LIBOR_O/N 0.009932

*
 

RON_ZLP 0.319272
*
 RON_ZLP 0.002226

*
 

IRS_DIF 0.000657
**

 IRS_DIF 0.044279
*
 

Cond. var. 

γ -0.641632
*
 

Cond. var. 

γ -1.130635
*
 

ζ 0.288587
*
 ζ 0.315164

*
 

ξ 0.103710
**

 ξ 0.059263
**

 

δ 0.957456
*
 δ 0.925619

*
 

Source: own calculations 

Note 1: IRS_DIF means the difference between LIBOR_O/N and ROBID_O/N; 

Note 2: *and ** indicate the statistical significance levels at 10% and 5%, respectively. 

Once we estimated the volatility in the two sub-periods, we wanted to find out what 

determined these figures (Table 3). Therefore, we estimated TGARCH and EGARCH with the 

following set of independent variables: the firs difference of the logarithmic series of BET index 

(BET), Euro to Romanian Leu exchange rate (EUR_RON), Euro to USD exchange rate 

(EUR_USD), Romanian Leu to Polish zloty exchange rate (RON_ZLP), and the first difference of 

Romanian interbank overnight - bid rate (ROBID_O/N), Romanian interbank overnight - middle 

rate (IRS_O/N), and the overnight US dollar LIBOR interest rate (LIBOR_O/N). 

From the table above we can draw several conclusions. Firstly, the TARCH model shows that 

favorable and unfavorable economic news has different impacts on the fluctuations of the 

EUR/RON exchange rate in both sub-periods. Additionally, the EGARCH model strengthens the 

asymmetry hypothesis.  
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Secondly, in the first sub-period, the most important determinant of the Romanian exchange 

rate variations was the RON/ZLP exchange rate variation. This result is not surprising given the fact 

that Poland is a benchmark country in the region in terms of economic performances. In the second 

sub-period, the EUR/USD exchange rate variation was the main cause of the Romanian exchange 

rate volatility.  

Thirdly, the comparison between the two sub-periods reveals that the impact of the variations 

in the BET index and the EUR/USD exchange rate does not change over time. Also, we notice a 

decrease in the impact of the regional currency on the Romanian one. This finding is in line with the 

fact that Romania has detached itself from the regional movement of exchange rates. In the second 

sub-period, the impact of domestic and external exchange rates modified to a large extent. In this 

regard, the influence of the international interest rate became more pronounced. Moreover, the fact 

that the influence of the difference between the external and domestic interest rates increased 

significantly is synonymous with the existence of speculations during the actual global crisis. 

Therefore, the changes in the magnitude of the impact of national and international interest rates on 

the Romanian exchange rate along with the Central Bank measures contributed to the decrease in 

the volatility persistence of the Romanian exchange rate. 
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