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Abstract 

Ever since the big recession of the world economy 2007, the central banks in Europe have struggled 

to regain financial stability. Their goals have been hard to reach and 2014 The European Central 

bank (ECB) introduced negative interest rates for the first time in the world history. However, 

today, year 2016, many countries still have not been able to reach their inflation target.  During this 

time with expansive monetary policies, many European Union (EU) members have faced rising 

level of household debts to GDP. 

 

This study focus on EU-members and uses a Vector Autoregressive method, Granger causality test 

and an impulse-response test to give a greater understanding about the association between the 

level of household debt and interest rate. Further, it aims to investigate if the negative interest rate 

has an impact on that association. However, our empirical results show that there is a significant 

negative association between the level of household debt and the interest rate in Austria, Belgium, 

Bulgaria, Finland, Germany, Italy, Poland, Romania, Slovakia, Spain and Sweden. Further, they 

show that there is a granger causality from the interest rate to the level of household debt for 

Belgium, Finland, Germany, Poland, Slovakia and Sweden. For all these countries, our findings 

show that a shock in the interest rate have a short-term effect on the level of household debt.  

 

Lastly, we found no statistical significant evidence for that the negative association between the 

interest rate and the level of household debt does increase when the interest rate is negative.  

 

Key words: Level of household debt, interest rate, negative interest rate, transmission mechanism.  
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1. INTRODUCTION 
__________________________________________________________ 

In this chapter, the reader will be able to create an understanding about the purpose, the 

objectives of the study.  It will briefly handle the development of the interest rate and the level of 

household debt since the recession 2007 and provide insight in the possible problems that 

follows. Finally, it will announce the research questions and delimitations.    

______________________________________________________________________________ 

 

Until 2014, negative interest rates were something impossible in the world of economics. That year 

in June the European Central Bank (ECB) decided to set their interest rate to levels below zero 

(World bank, 2015). Not much later other central banks in Europe followed. In Februari 2015, the 

Swedish central bank, “Riksbanken”, the oldest central bank in the world, set their interest rate to 

-0.1%. This created “rings on the water” and today, 2016, the European monetary union (EMU) 

and 4 countries has negative interest rates, Sweden, Denmark, Switzerland and Japan. 

 

Ever since ECB introduced negative interest rates among central banks over the world, the level of 

household debt has increased among many countries and the real estate prices has followed in the 

same direction. In the latest updated OECD Data list of top 10 countries with highest level of 

household debts we find Denmark, Switzerland and Sweden (OECD, C, 2016). High level of 

household debts could lead to macroeconomic implications. Thus, it is appropriate to investigate 

how negative interest rates affects the level of household debts among European countries. 

 

The purpose of this study is to give a further understanding of the association between the interest 

rate and the level of household debt among European Union (EU) members. Further, it will 

investigate if there is an association between rising level household debts and negative interest 

rates. Thus, it will compare the changes in level of household debt to GDP among countries when 

the interest rate is on different sides of the zero-line. There are studies that says that low interest 

rates have an impact on the level of household debt, but the effect from implementing negative 

interest rates is quite unexplored. 
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1.1 Background 
 

Today we live in a global economy where countries decisions have effect on each other. All 

countries and unions have a central bank. The focus of the central banks can differ slightly between 

countries, but in common, their main task is to create the price stability in the economy, thus, they 

use monetary policies to steer the inflation towards an inflation target.  

 

Changing the interest rate is one of the central bank’s main tools to influence the money supply on 

the market, in equal, to create inflation. The recession 2008 had crucial effect on the inflation and 

the world economic growth. Thus, the central had to act with expansive monetary policies to 

stabilize the inflation and rescue the economy from a total collapse. In Europe, today year 2016, 

we still face challenges to create economic growth and the central banks are concerned that the 

inflation target will be hard to reach. Further, they are afraid that the inflation will turn from positive 

to negative. However, the long period of expansive monetary policies has resulted in more lending 

among households. Debelle (2004, p51) mention that low interest rates have an impact on the level 

of household debts. Thus, by lowering the interest rate the money supply on the market will rise, 

hence, it will create possibilities for people to lend money at low lending rates.  

 

1.2 Problem Discussion 
 

For many years now European countries have faced an increase in the indebtedness of the 

households. However, the sustainability of rising levels of household debts can be questioned. 

Debelle (2004, p.51) states that there is a risk of potential problematic macroeconomic outcome 

from rising household debts, even if the increase is sustainable. Further, Debelle (2004, p51-52) 

mention that the more the level of household debt grow, the more sensitive the households will be 

to an increase of the interest rate. In other words, as the interest rate in the future is increasing, the 

costs of having debts will increase. This might create complication for the economic stability 

around the world in the future.  

 

Previous studies show that households with adjustable interbank rates on their loans are more 

exposed to a change in the interest rate. Since, with adjustable interbank rate or short-term loans, 

the disposable income is almost directly affected by the level of the interest rate. Thus, countries 
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with an adjustable rate of mortgages will be more exposed to the changes of the level of the interest 

rates and therefore more exposed when the level of household debts increase (Vestman et al, 2016, 

p.22-23). 

 

Household debt could also be a catalysator for the economic growth, but it might have financial 

consequences if the debt grow over a long period of time (Chmelar, 2013, p.19). Mian et al (2015, 

p. 1) states that a high level of household debt to GDP over three to four years might have a negative 

impact on the future GDP growth. Consequently, if the level of household debts does not stop 

growing, Europe might face additionally difficulties create economic growth in the future and will 

be even more vulnerable to another recession in the economy. 

 

The recession 2008, forced the central banks in Europe to use expansive monetary policies to avoid 

the European economy from collapsing. Hopkins et al (2009, p. 33-34) states that a low interest 

rate makes it more attractive to lend money. Hence, the growth of the level of household debt has 

been a fact for many countries since then. In june 2014 the ECB set the interest below the zero 

line.  Today the inflation target have still not been reached among countries members in the EU, 

and the fact remains that the household debts keep growing for many European countries (OECD, 

C, 2016).        
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1.3 Research Questions 
 

This study is interested in how this long period of expansive monetary policies have affected the 

level of household’s debt. Further, it wants to give a greater understanding about the effects from 

implementing an interest rate below the zero-line. 

 

The research questions for this study are as follows: 

 

 Is there a negative association between the level of household debt and the interest rate 

among EU-members?   

 

 How is the association between the level of household debt and the interest rated affected 

when the negative interest rate becomes negative among EU-members? 

1.4 Objectives of the study 
 

The previous research about the association between negative interest rate and the level of 

household debt are limited, since, the first time in history the interest rate turned negative was 2014. 

Thus, the topic is a quite new and an unexplored one. Thereby, the Objectives of this thesis are to:  

 Determine the eventual association between the level of household debt and the interest rate 

among European countries, 2006-2016.  

 Determine if the negative interest rate have an impact on this eventual association between 

the level of household debt and the interest rate among European countries, 2006-2016. 

 

1.5 Contribution 
 

The study will give the reader a greater understanding how the central bank’s decisions influence 

the economy of households, or more precisely how it impacts on the level of household debts. It 

will create knowledge about the process from the interest rate set by the central bank to the rate 

that households face when they borrow from their bank. Further, the focus of the study is to 

contribute with deeper understanding in the association between the interest rate and the level of 

household debts and if the negative interest rate influence this association.            
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1.6 Delimitations 
 

The study will include data from countries who is members in the EU. Since, today many of the 

EU-members face negative interest rates and it is unusual that countries outside the EU have 

negative interest rates, except for Japan and Switzerland. 

 

Further, it will be focusing on the time-period 2006 to 2016 on a quarter basis. Since, with this time 

period, we include both the financial recession 2008 and the historical moment year 2014, when 

the world for the first time in the history faced negative interest rates. The time period is set to 

quarterly since the data for level of household debt were most accessible on that time basis. 

 

1.7 Method description 
 

To answer our research questions statistical testing will be done. When doing so, a time series 

dataset will be used and a quantitative approach will be taken. The statistical testing’s will be done 

on each country separately and the methods that will be used are Vector Autoregressive model, 

Granger causality test and Impulse-response test. The methodical approach will be discussed more 

deeply in the method chapter. 
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2. THEORETICAL FRAMEWORK  
______________________________________________________________________________ 

The theoretical chapter will present previous research to give the reader a better insight and 

understanding about the channel from interest rate set by the central bank to household. It will 

provide with understanding about the Transmission mechanism and the outcomes of a negative 

interest rate. Finally, it will present our hypotheses.  

______________________________________________________________________________ 

2.1.0 The actions of the central banks in Europe 
 

The central banks over the world have a mission to create stability and growth in the economy. 

Thus, their main task is to reach the inflation target level, keep the growth stable and maintain 

financial stability (Cecchetti & Schoenholtz, 2015, p. 404).  One way to do so is to maintain price 

stability. Cecchetti & Schoenholtz, (2015, p.400) mention that in a market-based economy prices 

plays a central role when it comes to individual’s decision making decisions about how they should 

allocate their resources. 

 

In the summer of 2007 the world faced the biggest recession since the Second World War. The 

recession had large influence on the financial market and in September 2008 the 4th largest 

investment bank of the world, Lehman Brothers, became bankrupt and soon after that the whole 

world economy almost faced a collapse. Though, the central banks of the world had to act to regain 

market stability.  (Cecchetti & Schoenholtz, 2015, p. 394) 

 

Today EU maintain 28 countries and 19 of them are members of the EMU. The Crisis 2007-2009 

had negative influence on the Euro, but the problems did not end there. From September 2008 to 

July 2009 the inflation, measured as consumer price index, total annual growth rate in percentage, 

went from 4.2% to 0.2% (OECD, A ,2016). Year 2010, the ECB started with expansive monetary 

policies to handle the low inflation rate, the weakness of the Euro and the banking and sovereign 

debt that had occurred during the recession. (Cecchetti & Schoenholtz, 2015, p. 394-395) 
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Cecchetti & Schoenholtz (2015, 412- 416) highlights the importance of that all members in a union 

such as ECB meets the standards that is acquired to become member. Hence, otherwise the 

influence of the central bank might be less effective. Further, Cecchetti & Schoenholtz (2015, 412- 

416) mention that similar fiscal policies are essential if the monetary policies should work. If 

governments do not live within its budget the monetary policies would not have the effect on the 

economy as they are supposed to.   

 

In the EMU, 2010, when ECB used expansive monetary policies, there was countries that faced 

large fiscal deficit, one of those countries were Greece. The Greece crisis 2010 was an effect from 

the Leeman Brothers crash 2008 and the beginning of another crisis in Europe. The Crisis spread 

to other countries and the EU and ECB faces large challenges to rebuild the stability of the 

economy. To keep the expectations of a low stabilized inflation rate, despite the fiscal challenges, 

the ECB created opportunities for member countries to lend money, by introducing non-standard 

monetary policy measures (ECB, 2010, p.1), (Cecchetti & Schoenholtz, 2015, p. 414-417).  

 

The crisis made countries search for safety by borrowing from countries such as Germany, where 

they have trust in the governments. According to Cecchetti & Schoenholtz (2015, p.442) this 

created a spillover effect, where government created insurance for each other with lack of rules, 

also known as the moral hazard effect, where someone else takes the responsibility for your actions. 

Hence, the credit reputation of a country can be damaged if another country borrows too much 

(Cecchetti & Schoenholtz, 2015, p.442). This created rings on the water and still today, many 

countries in Europe face difficulties. 
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2.1.1 The Interest rates in Europe 
 

By lowering the Interest rate The Central Banks provides a higher money supply to create financial 

growth and a higher level of inflation. Though, Creel et al (2016, p.4) states that the relative prices 

on the market will be affected by the change of the interest rates, since it has an impact on the 

economic activity. The “Lehman Brothers crash” forced the ECB and the rest of the central banks 

in Europe to lower their interest rates dramatically (Ricci, 2015, p.245).   

Even if the central banks in Europe decreased their interest rates to levels close to zero, the inflation 

target 2015 was not reached.  ECB and other central banks such as the Swedish central bank named 

Riksbanken faced problems to create inflation and they almost had reached the liquidity trap. When 

the nominal interest rate is on steady state on a rate of zero, the liquidity trap is a fact. Then, the 

central banks cannot use monetary policies to stimulate the economy, though, they are constrained 

by the zero lower bound of the interest rate (Andolfatto & Willamson, 2015). 

 

Year 2014 European countries faced a growing threat of deflation because of the interest rates close 

to the zero bounds and still no increase in inflation. The same year in June the ECB decided to set 

their interest rate to levels below zero (World bank, 2015). The 11th of February 2015, Sweden 

followed ECB and announced negative interest rates (-0.10) (Riksbanken, 2015). Today the Euro 

area countries, Sweden, Denmark and Switzerland have negative Interest rates (OECD, B, 2016). 

The territory of negative interest rates is still a quite unexplored area, since it is the first time the 

world faces this kind of monetary climate.     

 

The low interest rate has an impact on households, firms and bank lending rates, which have an 

impact on the aggregated demand on the market. The central bank sets money market interest rate, 

which affects the retail interest rates, they usually have a connection to the bank refinancing 

conditions. Hence, the rates on loans to household also are affected (ECB, 2010, p.2-3). But, even 

though the interest are negative, the households still today face positive lending rate. According to 

Riksbanken (2016), the reason for this is that the banks in Europe have chosen not to let the 

household face negative lending rate. But, the households are still affected by the negative interest 

rate, since, banks who use market financing will face lower financing costs when the interest is low 

and therefore they can offer a lower lending rate to the households (Riksbanken, 2016).    
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2.2.0 The Transmission mechanism 
 

By using the Transmission mechanism, we can create an understanding about how the Central 

bank’s monetary policies affect the economy. Thus, it is a well-used model to explain how the 

decisions of the central banks affect the economy of the household. 

In the long run, the effect from monetary decisions by the Central bank is almost negligible. 

Though, in the short run it has a great impact on the real economy and the expectations from the 

society are crucial when it comes to the effect from the monetary policies. (Hopkins et al., 2009, 

p.31) 

 

Public banks lend to and borrow from the central bank, this kind of loans are called interbank loans 

and are directly affected by changes in the interest rate, since, these are short period transactions 

(Hopkins et al 2009, p. 31-32). When the Central bank lower the interest rate it will become cheaper 

for banks to borrow from the central banks and the money supply will increase. Hopkins et al 

(2009, p. 32) mention that, the long term interbank rates are affected by the expectations of the 

future level of the interest rate. If the Central banks lower their interest rate the market will expect 

that it will continue to be low and therefore also long term market rates will follow the expectations 

of the interest rate. Further, Hopkins et al (2009, p.33) states that the effect on banks deposit rate 

will have a direct effect on their lending to companies and households. 

 

The Transmission mechanism contains four channels, the interest rate channel, the credit channel, 

the exchange rate channel and the cost channel. Bernanke & Gertler (1995, p.1) call the monetary 

transmission mechanism, “The Black Box”, because of its complexity. Hence, this study will focus 

on two of these channels, the interest rate channel and the credit channel, since they are central for 

the area of our study.  
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2.2.1 The Interest Rate channel 
 

The Interest Rate channel describes the process how the interest rates adjusted by the central banks 

affect the inflation and the level of household debt. Hopkins et al (2009, p. 33 -34) states that it is 

the real interest rates that affects the economic decisions on the market. When the central banks 

lower the interest rate it is the nominal rate they steering, which influence the real interest rate. 

Real interest rate is equal to nominal interest rate minus inflation. According to Hopkins et al (2009, 

p. 33-34) a lower real interest rate will make it less attractive save in interest rate bonds and more 

attractive to borrow money, which will create higher level of consumption. Hence, the level of 

household debts will increase and the inflation will rise.  But, Mojon (2000, p.5-7) mention that 

countries react differently on the monetary policies set by the central banks, because of financial 

structural differences. Further he states that the effectiveness of the interest rate channel might be 

damaged if there is competition among the native banks.     

  

The market will act on expectations on the future, hence, if the households expect that the central 

bank will keep lowering the interest rate, the grade of the household debt might keep rising. 

Hopkins et al (2009, p. 36) states that the reason for this is that the change in prices are lagged, 

which implies that the whole effect from a change in the interest will not be identified on the market 

economy immediately. Thus, they mean that it is not only the level interest rate today that influence 

the economy, but also the expectations of the future decisions by the central bank.  

 

2.2.2 The Credit channel 
 

The Credit channel explains how the interest rate affect the present value on financial assets by the 

credit market. According to Hopkins et al (2009, p. 34-35) the demand on real assets are negatively 

correlated with the change of the interest rate. Hence, a decrease of the interest rate will create a 

higher demand for real assets such as residential. Higher demand will affect the house prices which 

will force the society to borrow more to be able to buy their residential. Further, Hopkins et al 

(2009, p. 34-35) states that when the price on real asset is increasing, the banks will be less 

restrictive with their lending policies, since this type of assets are used as a risk adjustment.   
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2.3 The lending system and the level of household debt 
 

Today many countries in Europe face high levels of household debts, one example is Sweden, 

where the level of household debt to GDP has raised from 69.7 % to 87.6 % from 2008 until 2016 

(Eurostat ,2016). By the transmission mechanism it is plausible to believe that the low level of the 

interest rate has an impact on how much households borrow.  

 

Another parameter that might have an influence on the level of household debts is the length of the 

maturities on the loan. Hopkins et al (2009, p. 48) mention that the grade of short term maturities 

(3 months or less) on household lending has increased since 1996. Thus, if the lending to 

households mainly are short term maturities, the borrowing costs for the households mainly will 

be decided by the short-term deposit rates (Hopkins et al 2009, p. 48), (Mojon, 2000, p.10). 

Therefore, they will react faster on changes of the interest rate. Further, Hopkins et al (2009, p. 48) 

mention that the borrowing costs of the households will be more dependent of the expectations of 

the future monetary policies if the bank lending market were dominated by long terms maturities.   

       

Further, Households borrowing costs are depending on how banks fund their operation. Banks that 

are dependent of market financing will be positively affected by a low interest rate, since the costs 

of financing will decrease, which according to Riksbanken (2016B, p.19-20) will result in better 

borrowing conditions for the households. Further, they state that the low interest rates will have a 

positive effect on European banks with high credit losses, which many of them today have. The 

level of credit losses will decrease, since, a lower interest rate has a positive effect on company’s 

profitability over time and therefore household finances will be more sustainable. This implies that 

the banks can decrease the costs for the household to borrow money (Riksbanken. 2016B, p.19-

20). 
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2.4 Negative interest rate 
 

In 2014, the European central banks set the interest rate below zero. Randow & Kennedy (2016, p. 

1) call the introduction negative interest rate, an “upside-down world”. Since, before 2014, a world 

with negative interest rate was impossible according to economists.  Further, they mention that the 

decision of negative interest rates is questioned. The outcome from this new phenomenon is quite 

unsure, either it will be the beginning of a new type of economy or it will show that economists 

have been right, that the liquidity trap exists. 

 

What happens if the interest rates stay below zero for a long period of time? According to Arteta 

et al (2016) the negative interest rate then might affect the financial stability, but, further them also 

states that these speculations have not been proved yet, but that the negative have influence on the 

transmission channels. Further, Arteta et al (2016, p. 21) state that it is hard to pinpoint which effect 

negative interest rates have on the lending rate to households. Since, the central banks also 

introduced Quantitative easing at the same period of time as the interest rate went below zero.     

 

Earlier we have described the process how the interest rates affect the household by the 

transmission channels, Interest channel and Credit channel. These channels might face some 

complications when the interest rate are below zero (Arteta et al, 2016, p. 19-20). Reducing the 

interest rate in to negative, will potentially lead to lower money market rates. Thus, according 

to Arteta et al (2016, p. 19-20) cutting the interest rate at a level below zero will have similar effect 

as lowering the interest rate when it is above zero.      

 

When the interest rates go below zero, it will encourage banks to not store money, which allows 

the households to borrow more. Since, the cost for borrowing money will decrease when the interest 

rates decrease (Arteta et al, 2016, p. 19-20). However, the effects are ambiguous, even if the interest 

rate is below zero, the banks cannot offer lending rates below zero to the households, since the 

banks have to get paid for the risk that they are taking. Consequently, according to Arteta et al 

(2016, p. 19-20) this could have a negative impact on the transmission effect of the interest channel. 

Further, they mention that the losses for the banks followed by a negative interest rate might 
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provide incentives for the banks to raise their lending rates. Thus, it might have an adverse effect 

on the level of the household debts. 

2.5 Hypotheses 
 

In line with the previous study presented earlier in chapter two, the hypothesis for this study have 

been developed. The hypotheses that will be tested to answer the research questions 

 Is there a negative association between the level of household debt and the interest rate 

among EU-members?   

 

 How is the association between the level of household debt and the interest rated affected 

when the negative interest rate becomes negative among EU-members? 

 

will be tested for every country separately and are as follows: 

 

H1,0: There is no negative association between the interest rate and the level of household debt. 

 

H1,a: There is a negative association between the interest rate and the level of household debt.  

 

H2,0: The change in interest rate is not forecasting the level of household debt.  

 

H2,a: The change in interest rate is forecasting the level of household debt. 

 

H3,0: The negative association between the interest rate and the level of household debt does not 

increase when the interest rate are below zero.  

 

H3,a: The negative association between the interest rate and the level of household debt does 

increase when the interest rate are below zero.
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3. METHODOLOGY 
______________________________________________________________________________ 

The methodology chapter describes and motivates the choice of method approach, statistical 

testing and the data collection process. Further, it discusses limitations and possible error that 

might occur during the methodical process.  

______________________________________________________________________________ 

 

3.1 Method approach 
 

The purpose of this study is to determine if increasing level of household debt has an association 

with interest rates and if a negative interest rate have an impact on this association. When doing 

so, a time series dataset will be used and a quantitative approach will be taken. Hence, it is an 

appropriate way, since we want to test the association between variables over time and investigate 

how they are usable to forecast each other. For this type of study, Stock & Watson (2015, p.11) 

mention that a time series dataset is suitable. Since we have two variables in our data set, we will 

use a bivariate time series model. 

 

3.2 Data collection 
 

The study is made in a European perspective. Therefore, the data will be retrieved for as much as 

possible for all EU-members. There might be some missing data that will result in some loss of 

countries. To ensure reliability and validity, the data is collected from as trustworthy databases as 

possible.  To ensure this, the data will only be contained from recognized good sources. The sources 

that will be used is Thomson Reuters Datastream and Eurostat.  

 

The interest rate that will be used in the study is the 3-months interbank rate for each country, such 

as for example Euribor for EMU-members and Stibor for Sweden.  Thus, according to Hopkins et 

al (2009, p. 31-32) short-term interbank rates are almost directly affected by changes in the interest 

rate. The interest rate is retrieved from Thomson Reuters Datastream. The debt of households will 

be measured in percentage to GDP and the data will be retrieved from the Eurostat database. 
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In year 2008, because of the Leeman Brothers crash, the interest rates fall from high levels to lowest 

levels in years. Therefore, to include both high interbank rates and period with historical low rates, 

the time series will have historical data from fourth quarter year 2006 to second quarter year 2016.  

 

The Eurozone today contain 28 members, Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 

Republic, Denmark, Estonia, Finland,  France, Germany, Greece, Hungary, Ireland, Italy, Latvia, 

Lithuania, Luxembourg, Malta,  The Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, 

Spain, Sweden and United Kingdom.  

 

First, we will drop all countries where the data for interbank rate is missing. After doing this, the 

dataset contain data for 23 of these 28 countries, the excluded countries are Cyprus, Czech 

Republic, Luxembourg, Malta and Slovenia.  Secondly, we will drop countries where data for 

household debt is missing for all time periods. Now we will have 21 of 28 countries, since we 

exclude United Kingdom and Ireland. Finally, we will drop countries where missing values are too 

big, and therefore complicates the analysis process of these countries.  

 

Our sample now contains 19 countries, Austria, Belgium, Bulgaria, Croatia, Denmark, Finland, 

France, Germany, Greece, Hungary, Italy, Lithuania, The Netherlands, Poland, Portugal, Romania, 

Slovakia, Spain and Sweden. Since 9 of 28 have been dropped from the study, the result will not 

give a general overview among EU-members, but, the amount of countries in the study is still 

enough to answer our research questions. Further, the analysis will be done on each country 

separately and therefore the result of the study will not be damage because of the amount of dropped 

countries within our data.      
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3.3 Statistical testing 
 

In this study a Vector Autoregressive model, a Granger causality test and a Impulse-response test 

will be used, which will be discussed further in this chapter.    

3.3.1 Vector Autoregressive method (VAR) 
 

To test our hypotheses, we will use a VAR, which is a multivariate linear time series model. Since 

our model contains two variables, the VAR will be bivariate. According to Kilian & Lütkepohl 

(2016, p.i) VAR is one of the most common approaches used when it comes to time series analysis. 

Further, Stock & Watson (2015, p.526) mention Autoregressive models as a good way to test if a 

variable if able to be forecast by values from an earlier time period. 

     

Standardized model over p periods of time:  

 

Where in this study, Yit is the change in level of the endogenous variables level of household debt 

to GDP at time period t for the country “i” that is tested. And Xit is the same, but for the variable 

interest rate. 𝛽 and ɸ are the coefficients for each variable and µ𝑡 is our error term.  

 

Our model will use 2 lags. Since, according Mojon (2000, p.9) the “general-to-specific” approach 

is to do so when using quarterly based data. Hence, our model will look like this: 

 

 

 

The VAR will be the underlying model for our Granger Causality test and our Impulse-response 

test. However, it will mainly be used to test our first hypothesis; 

H1,0: There is no negative association between the interest rate and the level of household debt. 
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H1,a: There is a negative association between the interest rate and the level of household debt. 

Stock & Watson (2015, p.537-40) mention that when doing time serie analysis, it is relevant to 

argue that there is no multicollinearity and that the model is normally distributed and that the time 

series are stationary.  According to the central limit theorem we assume that our data are normally 

distributed. Further we also assume that there is no perfect multicollinearity between the variables 

in our data set, since the level of household debt to GDP and interest rate does not measure the 

same thing. Stationarity is tested with an Augmented Dickey-Fuller test (ADF).  

 

3.3.2 Augmented Dickey-Fuller test – Stationarity 
 

When doing a VAR-test it is important that the series is covariance stationary. Asteriou & Hall 

(2007, p.231) states that if the series in the model is non-stationary, the outcome regression analysis 

is not reliable.  Further, they mention 3 conditions that should be fulfilled to say that the variable 

is covariance stationary; Fluctuation around a constant long-run mean, time-invariant finite 

variance and as the lag length increase, the correlogram should decrease.  Stock & Watson (2015, 

p.536) describes a stationary model as a model where the probability distribution is constant over 

all time periods. Further, Stock & Watson (2015, p.553-554) mention that normally distribution by 

larger sample is not fulfilled when doing a ADF.         

 

Where 𝛿t is a time trend coefficient, p is the maximal number of lags tested and Δ is a difference 

operator.  

 

     

HY0: 𝛽1= 0 (nonstationary) 

HYa:  𝛽1<0 (stationary) 

 

HX0: ɸ=0 (nonstationary) 
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HXa: ɸ<0 (stationary) 

 

If 𝛽1<0 or ɸ<0, the time series according to Stock & Watson (2015, p.553) is assumed to be a 

random walk, thus, the three conditions above is fulfilled. To check this, we use Fullers critical 

values (Fullers, 1976). If we cannot identify stationarity, we should differentiate our variables and 

then do the test again. Thus, according to Stock & Watson (2015, p.555-556) this is an effective 

method to make a nonstationary time series to stationary. When our T-statistic is larger than the 

critical values we can reject the null hypothesis and we can be sure that the time series is stationary 

(Dickey & Fuller 1979, p. 427), (Asteriou & Hall, 2007, p.297). 

 

3.3.3 Granger causality test 
 

When testing the relationship between the variables as received by the VAR, it is important to 

identify the direction of the relationship. By using a Granger causality test we can identify this 

direction. Thus, according to Lütkepohl (2005, p.41) the concept of the Granger causality test is 

that the cause always comes before the effect. Further Lütkepohl (2005, p.41) mention that, if 

information from one endogenous time series in addition to all other information in the universe, 

could make the prediction of another endogenous time series more efficient, we have granger 

causality. Consequently, here we test our second hypothesis:    

 

H2,0: The change in interest rate is not forecasting the level of household debt.  

 

H2,a: The change in interest rate is forecasting the level of household debt. 

 

3.3.4 Impulse-response function 
 

Like the recession 2008, the economy sometimes is affected by a shock. Therefore, it is interesting 

for us to check how our model is affected by a shock in the time serie variables. Thus, we want to 

see how the level of household debt is affected when we see a shock in the interbank rate. In other 

words, we want to see the impulse response relationship between the two variables. However, one 

way to test how shock in a variable is affecting another variable is to do a Impulse-response test 

(Lütkepohl, 2005, p.41). 
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What we are interested in here is to see the variation of the variables around their mean is affected 

when we let one of the variables in the model be shocked with one standard deviation. Then, we 

look how the model is affected by the shock. According to Lütkepohl (2005, p.52) this shocks can 

be seen as a forecast error since they in 1-step ahead forecasts the errors of the VAR process. The 

idea is to get a visual overview of the dynamic impact by a graphical illustration created with the 

Impulse response function. If we do not have a Granger causality within the model, the impulse 

response will be zero. Asteriou & Hall (2007, p.231) mention that one could expect that after the 

shock the series will go back to its normal after a short period of time and follow its “long-run 

mean level”.   

 

3.3.5 VARX 
 

Since we want to see if a negative interbank rate has effect on the level of household debt, we use 

a VARX model.  Thus, we use the standard VAR model with the endogenous variables level of 

household debt and interbank rate for the tested country. But, we include an exogenous variable. 

The exogenous variable is a dummy variable of the interbank rate, such as, if the interbank rate is 

negative, the variable will have value 1 and if it is positive, it will have value 0. By doing this we 

can investigate the impact of an interest rate below zero on our association from our VAR test. 

Consequently, we test our third hypothesis;  

 

H3,0: The negative association between the interest rate and the level of household debt does not 

increase when the interest rate is below zero.  

 

H3,a: The negative association between the interest rate and the level of household debt does 

increase when the interest rate is below zero. 
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3.4 Possible errors 
 

When doing a research, it is important to be aware of that possible errors that could occur. Here we 

will give some example of error that can be good to have in mind. 

 

Firstly, our variable level of household debt is measured to GDP. There is different way to measure 

level of household debt, for example it could also be measured to % of total disposable net income. 

Thus, it is important to have in mind that the result may differ depending on which variable that 

are used.     

 

Secondly, as earlier mentioned, negative interest rates are relative new to the world.  Thus, it might 

be too early to identify its effects on the economy. In Randow & Kennedys (2016, p.4) study about 

the effects from negative interest rates, this problem is something that being mentioned.     

 

Further, there are other statistical methods that could be suitable for this kind of study. Thus, there 

is always a risk that the study could contribute with a better understanding done with another 

methodical approach. An example for a method that could been used is a Panel data with a 

correlation test and an OLS regression, where we include more variables than the interest rate that 

could affect the level of household debts, such as Quantitative easing. However, the data is 

retrieved from reliable sources and the choice of method for this study is strengthened by 

recognized authors (Kilian & Lütkepohl, 2016, p.i) , (Stock & Watson 2015, p.526). Thus, the risk 

is negligible.  

 

Finally, since we are doing hypothesis testing we should be aware of that there is a risk that we 

reject the wrong hypothesis. According to Moore et al (2011, p.382-383), this type of error is called 

type-1 and type-2 error. When the null hypothesis is rejected but in fact it is true we have a type-1 

error.  Type-2 error do occur when we accept the null hypothesis when in fact we should have 

rejected it (Moore et al, 2011, p.382-383)
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4. RESULTS 
__________________________________________________________ 

In this chapter the results from the study are presented. The chapter will summarize the results 

for all 19 countries and for the Nordic countries Sweden, Denmark, Finland and the European 

country Germany it will go more deeply. First the result from Augmented Dickey-Fuller test will 

be announced, then the results from the VAR, Granger causality test and the Impulse-response 

test will be presented as well.   

______________________________________________________________________________ 

 

4.1 Augmented Dickey-fuller test 
 

Table 1 - Augmented Dickey-fuller test 

 

 

Note: ln_swedebt_D1 = natural logarithm of the level of household debt in Sweden differenced by 

1 degree. sweibr_D1= the 3 months interbank rate for Sweden, differenced by 1 degree. ln_ger 

debt_D2= natural logarithm of the level of household debt in Germany, differenced 2 degrees, etc.  

The stars indicates significance-level on, *= 10%, **= 5% and ***= 1%. 

 

The Augmented Dickey Fullers test shows that the series for all countries. Germany, did not show 

stationarity at first degree of difference, hence, it was differenced one more time. As seen in Table 

1, Sweden, Denmark, Finland and Germany are stationary on a 5% significance level. This means 

that we can go forward with our VAR-test. A summarize of all countries are to be found in 

Appendix 1.   

4.2 Vector autoregressive model 
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With the VAR-test we examine if there is an association between our variables. This is done for all 

countries and a summary are to be found in Appendix 2.   Here we will use 5% significance level 

as a limit to test our first hypothesis; 

 

H1,0: There is no negative association between the interest rate and the level of household debt. 

 

H1,a: There is a negative association between the interest rate and the level of household debt. 

 

Table 2 – VAR-test 

 

 

Note: The stars indicates significance-level on, *= 10% , **= 5%  and ***= 1%. 

Lag, L1 = time period - 1 (t-1). L2= time period -2 (t-2).   

 

In Table 2 we can see that the alternative hypothesis - that there is a negative association between 

the interest rate and the level of household debt is significant on a 5% significance level for Sweden, 

Finland and Germany, because they have p-value < 0,05. Further, we identify that for each of these 

countries, the coefficient is negative, which implies that we can reject the null hypothesis: “There 

is no negative association between the interest rate and the level of household debt”. 
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Shown in Appendix 2, we can see that we can reject the null hypothesis on a 5% significance level 

for the following 12 countries; Austria, Belgium, Bulgaria, Finland, Germany, Italy, Poland, 

Romania, Slovakia, Spain and Sweden.  Consequently, these countries are interesting to investigate 

further with a Granger causality test.   

 

4.3 Granger causality test 
 

Here we will present the direction of the association between the variables from the VAR-test for 

each country by doing a Granger causality test. Thus, we will test our second null hypothesis; H2,0: 

“The change in interest rate is not forecasting the level of household debt”, on a 5% significance 

level.     

 

Table 3 - Granger Causality 

 

 

Note: The stars indicate significance-level on, *= 10%, **= 5% and ***= 1%. 

 

As identified in Table 3, we can reject our second null hypothesis for Sweden, Finland and 

Germany. Consequently, this tells us that earlier lagged values of the interest rate have a significant 

impact on the future level of household debt in these countries.  

 

Shown in Appendix 3, we can reject our second null hypothesis for the following countries; 

Belgium, Finland, Germany, Poland, Slovakia and Sweden. Thus, from the VAR, we have 6 of 12 

countries for whom we can say that lagged values of the interest rate can be used to forecast the 

future level of household debt.  
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4.4 VARX test 
 

Our VARX model are used to test our third null hypothesis. To do this, the interest rate variable is 

created as a dummy variable, as mentioned in the method chapter, which are included as an 

exogenous variable in our VAR-model. By doing this, we can say if a negative interest rate have a 

significant impact on the association between the interest rate and the level of household debt.   

 

Table 4 – VARX 

 

 

Note: countryibrD is the dummy of the interest rate for each country. Example sweibrD is the 

dummy for Sweden. The stars indicate significance-level on, *= 10%, **= 5% and ***= 1%. 

 

As shown in Table 4 and in Appendix 4, we cannot reject our third null hypothesis H3,0: “The 

negative association between the interest rate and the level of household debt does not increase 

when the interest rate is below zero” , on a 5%   significance level for any countries.  
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4.5 Impulse-response test 
 

By doing a Impulse-response test we test how the level of the household debt reacts when the 

interest rate is exposed to a shock that increases it with one standard deviation. However, the 

Impulse-response test is based on the VAR-model. The tests are done for each country with 

significant results on a level of 5% from the Granger causality test. Thus, the tests are done for 

Sweden, Finland, Poland, Belgium, Slovakia and Germany. 

 

Figure 1 – Impulse-Response 

 

 

Note: The horizontal axes are the time-axes, measured in quarters and the vertical axes are 

measuring change in percentage of the level of household debt.  
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When analyzing the graphs, we can conclude that a positive shock in the interest rate will have an 

initial negative effect on the level of household debt for every country. However, the shock only 

has short term effect and for the most of the countries we are back at normal levels again after 4 

quarters. 
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5. DISCUSSION 
__________________________________________________________ 

The purpose of this chapter is to present a discussion of the findings from the result section in 

contrast to previous research and this study’s theoretical framework. By doing this the ambition 

is to give a greater understanding for how this study answer its research questions.   

______________________________________________________________________________ 

 

The findings from our result section show that there is a negative association between the level of 

household debt and the interest rate for some of the EU-member countries. But, for some countries 

we do not have any proof of a significant association. However, the reason for this can be many. 

For example, our household debt variable is measured according to GDP, thus, an explanation 

could be that for countries where we did not get significant result, the level of GDP raise faster 

than the level of household debt in monetary values. Cecchetti & Schoenholtz (2015, p. 404) states 

that the main goal with expansive monetary policies is to create price stability and stable economic 

growth.  In other words, by lowering the interest rate, the central banks try to create growth in the 

GDP. Consequently, our variable includes two components that could be assumed to be affected in 

different direction by a lowering of the interest rate.   

 

To identify the direction of the association between the level of household debt and the interest 

rate, we used a Granger Causality test. Our finding shows that there is a granger causality from the 

interest rate to the level of household debt for the following countries; Sweden, Finland, Poland, 

Belgium, Slovakia and Germany. Thus, we can say that for these countries the level of household 

that are affected by a decrease in the level of interest rate. More precisely, we could accept our 

alternative hypothesis, “The change in interest rate is forecasting the level of household debt”. 

Further, by the results from our Impulse-response test we could strengthen the argument for this 

association, since, it for all these countries shows that a shock in the interest rate have a short term 

effect on the level of household debt.      
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The absence of significant result on some of our countries means that we cannot draw any 

significant conclusions for these countries. However, what we can do is discuss possible reasons 

for why some countries gave significant results and some did not. The reasons could be many, 

thought, Bernanke & Gertler (1995, p.1) calls the monetary transmission mechanism, “The Black 

Box”, because of its complexity.  

 

Firstly, it could depend on cross-country differences in financial structure, which according to 

Mojon (2000, p. 7) creates a less efficient signal from monetary policies. Secondly, the way banks 

fund their operations differs between countries. Riksbanken (2016B, p19-20) mentions that banks 

that are not dependent of market financing will not be positively affected by the lower interest rate. 

Further, in previous research (Hopkins et al 2009, p. 48) it has been shown that the length of 

maturities has an influence on the level of household debt. Since, according to Mojon (2000, p. 10) 

credit rates with short term maturities reacts faster on changes in the interest rate set by the central 

bank. Hence, countries that we could not reject the null hypothesis for, might face longer maturities. 

Finally, the level of competitions among banks in the countries might have an impact, since it 

according to Mojon(2000, p.5) have an negative influence of the pass-through of the changes in 

interest rate level.  

 

To answer our last problem question, “How is the association between the level of household debt 

and the interest rated affected when the negative interest rate becomes negative among EU-

members?”, we included a dummy variable that measured negative interest rate as an exogenous 

variable to our VAR-model. However, our tests did not show significant result for any country. 

Consequently, we cannot accept our alternative hypothesis, “The negative association between the 

interest rate and the level of household debt does increase when the interest rate is below zero”.   

 

The possible explanation for this could be that the negative interest rate is such a new phenomenon 

to the world. Thus, data for negative interest rate only reach a couple of years back in time and our 

data is on quarter-basis, which gives us only at most around 5 observations for each country. The 

argument is strengthened by previous studies, in Randow & Kennedys (2016, p.4) study “Negative 

interest rate, less than zero”, they conclude that two years with negative interest rate was not enough 

to describe its effect. However, the case could also be that the negative association between the 
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interest rate and the level of household debt does not increase when the interest rate is below zero. 

But, we cannot state that, since we do not have significant results.  

 

The Fact still remain though, that the level of household debt are high among some EU-members 

and if the debt keep rising it can create financial complications in the future. Since, the higher the 

level of household debt become, the more vulnerable the households will be to a future rise in the 

interest rate.         
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6. CONCLUSION 
__________________________________________________________ 

This study has examined the eventual association between the level of household debt and the 

interest rate among EU-members, year 2006-2016. Further, the intuition was also to determine 

if the negative interest rate have an impact on that eventual association. To examine these 

objectives a Vector autoregressive model on a time series have been done.  

______________________________________________________________________________ 

 

The empirical results from this study shows that there is a significant negative association between 

the level of household debt and the interest rate for Austria, Belgium, Bulgaria, Finland, Germany, 

Italy, Poland, Romania, Slovakia, Spain and Sweden during the years 2006 to 2016. Further, our 

finding shows that there is a granger causality from the interest rate to the level of household debt 

for the following European countries; Belgium, Finland, Germany, Poland, Slovakia and Sweden. 

Thus, for those countries, we can say that the change in interest rate can be used is forecasting the 

level of household debt. Also, our findings show that for these countries a shock in the interest rate 

have a short-term effect on the level of household debt. 

 

This study was not able to show significant evidence for that the negative association between the 

interest rate and the level of household debt does not increase when the interest rate is below zero. 

This opens for further research on the subject.  

 

6.1 Suggestions for further research 
 

The negative interest is a new phenomenon to the world which creates great opportunities for 

further studies on the subject area. As mentioned, it might be too early to tell how the negative 

interest rates affect the market. Thus, it would be interesting to do a similar study in the future, 

when and if the data of negative interest rates are more extensive. Secondly, I would suggest to 

include data that measure level of household debt to total percent of net disposable income to the 

study, since, the expansive monetary policies as mentioned before could have an ambiguous effect 

on the variable, level of household debt to GDP.  
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Further, under the period after the recession 2008, the central banks not only used the interest rate 

as a tool to stimulate the economy. In fact, they implemented other methods such as Quantitative 

easing’s. Consequently, there is more than just the interest rate that might have influence on the 

level of household debt, which is something that Arteta et al (2016, p. 21) states in their study. 

Thus, further research it would be interesting to include the effect of Quantitative easing’s to the 

study.    

 

Finally, there is plausible to adopt that the interest rate naturally is not stationary, since it is 

controlled in an orderly manner by the central banks. Thus, it would be suitable for further research 

to also test for Cointegration and then use a Vector error correlation model, since, it do not require 

stationarity. By doing this, it could possibly create a further understanding about the association 

between the interest rate and the level of household debt.  
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APPENDIX 
 

Apendix1: Augmented Dickey-Fuller test 
 

Country- 2006Q4-

2016Q2 Series 

Differenced 

1 

Differenced 

2 

P- 

Value   

Austria ln_ausdebt -7.127 . 0 .000 *** 

  ausibr -3.327 . 0.002 *** 

Belgium ln_beldebt -3.451 . 0.005 *** 

  belibr -3.327 . 0.002 *** 

Bulgaria ln_buldebt -2.058 . 0.064 * 

  bulibr -3.19 . 0.003 *** 

Croatia ln_crodebt -3.592 . 0.003 *** 

  coribr -6.015 . 0 .000 *** 

Czech republic ln_czedebt -3.61 . 0.001 *** 

  czeibr -5.06 . 0 .000 *** 

Denmark  ln_dendebt -3.131 . 0.01 *** 

  denibr -4.119 . 0 .000 *** 

Estonia ln_estdebt -1.116 . 0.276   

  estibr -4.174 . 0 .000 *** 

Finland ln_findebt -3.706 . 0.001 *** 

  finibr -4.496 . 0.001 *** 

France ln_fradebt -7.426 . 0 .000 *** 

  fraibr -3.328 . 0.002 *** 

Germany ln_gerdebt 

Non 

Stationary -4.999 0 .000 *** 

  geribr 

Non 

Stationary -6.288 0 .000 *** 

Greece ln_gredebt -5.855 . 0 .000 *** 

  greibr -3.332 . 0.002 *** 

Hungary ln_hundebt -5.197 . 0 .000 *** 

  hunibr -4.923 . 0 .000 *** 

Italy ln_itadebt -7.511 . 0 .000 *** 

  itaibr -3.328 . 0.002 *** 

Latvia ln_latdebt -3.497 . 0.001 *** 

  latibr . . .   

Lithuania ln_litdebt -5.031 . 0 .000 *** 

  litibr -6.179 . 0 .000 *** 

Netherlands ln_netdebt -3.807 . 0.002 *** 

  netibr -3.328 . 0.002 *** 

Poland ln_poldebt -3.399 . 0.002 *** 
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  polibr -4.944 . 0 .000 *** 

Portugal ln_pordebt -5.619   0 .000 *** 

  poribr -3.326   0.002 *** 

Romania ln_romdebt -4.589 . 0 .000 *** 

  romibr -5.611 . 0 .000 *** 

Slovakia ln_slodebt -2.701 . 0.021 *** 

  sloibr -3.517 . 0.001 *** 

Spain ln_spadebt -5.229 . 0 .000 *** 

  spaibr -3.755 . 0.001 *** 

Sweden  ln_swedebt -5.412 . 0. 000 *** 

  sweibr -3.726 . 0.001 *** 

Note: The stars indicates significance-level on, *= 10% , **= 5%  and ***= 1%. 
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Apendix 2: Vector Autoregression 

 

Country- 2006Q4-

2016Q2 

Dependent 

variable 

Indendent 

variable lag Coefficient 

p-

value   

Austria ln_ausdebt_D1 ausibr_D1 L1 0.001496 0.658   

      L2 -0.0071632 0.023 ** 

    ln_ausdebt_D1 L1 -0.1593495 0.296   

      L2 0.1695388 0.281   

Belgium ln_beldebt_D1 belibr_D1 L1 -0.0359113 0.023 ** 

      L2 -0.0116017 0.493   

    ln_beldebt_D1 L1 -0.1908824 0.358   

      L2 -0.2953066 0.154   

Bulgaria ln_buldebt_D1 bulibr_D1 L1 -0.0831933 0.018 ** 

      L2 0.0041122 0.947   

    ln_buldebt_D1 L1 0.9311998 0.002 *** 

      L2 -0.3517846 0.219   

Croatia ln_crodebt_D1 croibr_D1 L1 -0.0002541 0.968   

      L2 0.0008216 0.867   

    ln_crodebt_D1 L1 0.0383384 0.873   

      L2 0.5845804 0.128   

Czech republic ln_czedebt_D1 czeibr_D1 L1 -0.0042592 0.541   

      L2 -0.0060203 0.293   

    ln_czedebt_D1 L1 0.182681 0.276   

      L2 0.3648912 0.039 ** 

Denmark  ln_dendebt_D1 denibr_D1 L1 0.0041673 0.941   

      L2 0.0313657 0.555   

    ln_dendebt_D1 L1 0.0306987 0.942   

      L2 -0.2489954 0.536   

Finland ln_findebt_D1 finibr_D1 L1 -0.0086728 0.001 *** 

      L2 -0.002834 0.35   

    ln_findebt_D1 L1 0.3717126 0.019 ** 

      L2 0.094804 0.452   

France ln_fradebt_D1 fraibr_D1 L1 0.0016688 0.838   

      L2 -0.011964 0.142   

    ln_fradebt_D1 L1 -0.2174185 0.164   

      L2 -0.0014107 0.993   

Germany ln_gerdebt_D2 geribr_D2 L1 -0.0056829 0 .000 *** 

      L2 -0.0047966 0.004 *** 

    ln_gerdebt_D2 L1 0.143615 0.269   

      L2 -0.2930189 0.015 ** 

Greece ln_gredebt_D1 greibr_D1 L1 0.0725675 0.35   
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      L2 0.0136947 0.855   

    ln_gredebt_D1 L1 -0.6157613 0.074 * 

      L2 0.0300742 0.924   

Hungary ln_hundebt_D1 hunibr_D1 L1 0.0087995 0.443   

      L2 -0.0058683 0.576   

    ln_hundebt_D1 L1 0.1912231 0.231   

      L2 0.0690771 0.683   

Italy ln_Itadebt_D1 itaibr_D1 L1 -0.0224623 0.035 ** 

      L2 0.0017786 0.891   

    ln_Itadebt_D1 L1 -0.4699578 0.07 * 

      L2 0.2964969 0.244   

Lithuania ln_litdebt_D1 litibr_D1 L1 -0.0006139 0.926   

      L2 0.0039533 0.534   

    ln_litdebt_D1 L1 0.0985376 0.488   

      L2 0.1687711 0.248   

Netherlands ln_netdebt_D1 netibr_D1 L1 -0.009532 0.318   

      L2 -0.0118519 0.098 * 

    ln_netdebt_D1 L1 0.0677624 0.751   

      L2 -0.3590575 0.093 * 

Poland ln_poldebt_D1 polibr_D1 L1 0.0195951 0.016 ** 

      L2 0.0086593 0.316   

    ln_poldebt_D1 L1 0.3937229 0.011 ** 

      L2 0.1664866 0.257   

Portugal ln_pordebt_D1 poribr_D1 L1 -0.0116769 0.06 * 

      L2 0.0041021 0.505   

    ln_pordebt_D1 L1 0.0241505 0.874   

      L2 0.1489072 0.321   

Romania ln_romdebt_D1 romibr_D1 L1 -0.0063866 0.036 ** 

      L2 0.0015275 0.614   

    ln_romdebt_D1 L1 0.2844735 0.063 * 

      L2 0.2614436 0.096 * 

Slovakia ln_slodebt_D1 sloibr_D1 L1 -0.0915438 0.005 *** 

      L2 -0.0371503 0.267   

    ln_slodebt_D1 L1 -0.1200799 0.61   

      L2 -0.6116575 0.009 *** 

Spain ln_spadebt_D1 sapibr_D1 L1 -0.0074078 0.023 ** 

      L2 0.0042523 0.195   

    ln_spadebt_D1 L1 0.1061113 0.347   

      L2 0.6114805 0. 000 *** 

Sweden  ln_swedebt_D1 sweibr_D1 L1 -0.0016533 0.557   

      L2 -0.008737 0.003 *** 
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    ln_swedebt_D1 L1 -0.0498586 0.717   

      L2 0.2420074 0.064 * 

Note: The stars indicates significance-level on, *= 10% , **= 5%  and ***= 1%. 
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Apendix 3: Granger Causality test 
 

Country- 2006Q4-

2016Q2 Direction 

 p-

value   

Austria 

debt -> 

irb  0.114   

  irb ->debt 0.055 * 

Belgium 

debt -> 

irb  0.013 ** 

  irb ->debt 0.029 ** 

Bulgaria 

debt -> 

irb  0.811   

  irb ->debt 0.06 * 

Croatia 

debt -> 

irb  0.193   

  irb ->debt 0.973   

Czech republic 

debt -> 

irb  0.002 *** 

  irb ->debt 0.492   

Denmark  

debt -> 

irb  0.898   

  irb ->debt 0.839   

Finland 

debt -> 

irb  0.68   

  irb ->debt 0 .000 *** 

France 

debt -> 

irb  0.464   

  irb ->debt 0.258   

Germany 

debt -> 

irb  0.19   

  irb ->debt 0 .000 *** 

Greece 

debt -> 

irb  0.87   

  irb ->debt 0.582   

Hungary 

debt -> 

irb  0.068 * 

  irb ->debt 0.691   

Italy 

debt -> 

irb  0.005 *** 

  irb ->debt 0.103   

Lithuania 

debt -> 

irb  0.057 * 

  irb ->debt 0.821   

Netherlands 

debt -> 

irb  0.697   

  irb ->debt 0.045 ** 
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Poland 

debt -> 

irb  0.032 ** 

  irb ->debt 0.018 ** 

Portugal 

debt -> 

irb  0.13   

  irb ->debt 0.149   

Romania 

debt -> 

irb  0.076 * 

  irb ->debt 0.105   

Slovakia 

debt -> 

irb  0.071 * 

  irb ->debt 0.001 *** 

Spain 

debt -> 

irb  0.043 ** 

  irb ->debt 0.074 * 

Sweden  

debt -> 

irb  0.832   

  irb ->debt 0.001 *** 

Note: The stars indicates significance-level on, *= 10% , **= 5%  and ***= 1%. 
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Apendix 4: VARX- test 
 

Country- 2006Q4-
2016Q2 

Dependent 
variable 

Indendent 
variable lag Coefficient 

p-
value   

Austria ln_ausdebt_D1 ausibr_D1 L1 0.001496 0.658   

      L2 
-

0.0071632 0.023 ** 

    ln_ausdebt_D1 L1 
-

0.1593495 0.296   

      L2 0.1695388 0.281   

    ausibrD   
-

0.0022221 0.514   

Belgium ln_beldebt_D1 belibr_D1 L1 
-

0.0359113 0.023 ** 

      L2 
-

0.0116017 0.493   

    ln_beldebt_D1 L1 
-

0.1908824 0.358   

      L2 
-

0.2953066 0.154   

    belibrD   -0.002908 0.114   

Bulgaria ln_buldebt_D1 bulibr_D1 L1 
-

0.0831933 0.018 ** 

      L2 0.0041122 0.947   

    ln_buldebt_D1 L1 0.9311998 0.002 *** 

      L2 
-

0.3517846 0.219   

    bulibrD   
-

0.0333409 0.053 * 

Croatia ln_crodebt_D1 croibr_D1 L1 
-

0.0002541 0.968   

      L2 0.0008216 0.867   

    ln_crodebt_D1 L1 0.0383384 0.873   

      L2 0.5845804 0.128   

    croibrD   . .   

Czech republic ln_czedebt_D1 czeibr_D1 L1 
-

0.0042592 0.541   

      L2 
-

0.0060203 0.293   

    ln_czedebt_D1 L1 0.182681 0.276   

      L2 0.3648912 0.039 ** 

    czeibrD   . .   

Denmark  ln_dendebt_D1 denibr_D1 L1 0.0041673 0.941   

      L2 0.0313657 0.555   

    ln_dendebt_D1 L1 0.0306987 0.942   
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      L2 
-

0.2489954 0.536   

    denibrD   
-

0.0083371 0.532   

Finland ln_findebt_D1 finibr_D1 L1 
-

0.0086728 0.001 *** 

      L2 -0.002834 0.35   

    ln_findebt_D1 L1 0.3717126 0.019 ** 

      L2 0.094804 0.452   

    finibrD   
-

0.0045429 0.099 * 

France ln_fradebt_D1 fraibr_D1 L1 0.0016688 0.838   

      L2 -0.011964 0.142   

    ln_fradebt_D1 L1 
-

0.2174185 0.164   

      L2 
-

0.0014107 0.993   

    fraibrD   -0.006264 0.474   

Germany ln_gerdebt_D2 geribr_D2 L1 
-

0.0056765 0 .000 *** 

      L2 
-

0.0049894 0.004 *** 

    ln_gerdebt_D2 L1 0.1418733 0.274   

      L2 
-

0.2906059 0.016 ** 

    geribrD   0.0006009 0.756   

Greece ln_gredebt_D1 greibr_D1 L1 0.0725675 0.35   

      L2 0.0136947 0.855   

    ln_gredebt_D1 L1 
-

0.6157613 0.074 * 

      L2 0.0300742 0.924   

    greibrD   -0.002131 0.8   

Hungary ln_hundebt_D1 hunibr_D1 L1 0.0087995 0.443   

      L2 
-

0.0058683 0.576   

    ln_hundebt_D1 L1 0.1912231 0.231   

      L2 0.0690771 0.683   

    hunibrD   . .   

Italy ln_Itadebt_D1 itaibr_D1 L1 
-

0.0224623 0.035 ** 

      L2 0.0017786 0.891   

    ln_Itadebt_D1 L1 
-

0.4699578 0.07 * 

      L2 0.2964969 0.244   
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    itaibrD   
-

0.0226738 0.436   

Lithuania ln_litdebt_D1 litibr_D1 L1 
-

0.0006139 0.926   

      L2 0.0039533 0.534   

    ln_litdebt_D1 L1 0.0985376 0.488   

      L2 0.1687711 0.248   

    litibrD   . .   

Netherlands ln_netdebt_D1 netibr_D1 L1 -0.009532 0.318   

      L2 
-

0.0118519 0.098 * 

    ln_netdebt_D1 L1 0.0677624 0.751   

      L2 
-

0.3590575 0.093 * 

    netibrD   0.0003748 0.869   

Poland ln_poldebt_D1 polibr_D1 L1 0.0195951 0.016 ** 

      L2 0.0086593 0.316   

    ln_poldebt_D1 L1 0.3937229 0.011 ** 

      L2 0.1664866 0.257   

    polibrD   . .   

Portugal ln_pordebt_D1 poribr_D1 L1 
-

0.0116769 0.06 * 

      L2 0.0041021 0.505   

    ln_pordebt_D1 L1 0.0241505 0.874   

      L2 0.1489072 0.321   

    poribrD   
-

0.0127692 0.057 * 

Romania ln_romdebt_D1 romibr_D1 L1 
-

0.0063866 0.036 ** 

      L2 0.0015275 0.614   

    ln_romdebt_D1 L1 0.2844735 0.063 * 

      L2 0.2614436 0.096 * 

    romibrD   . .   

Slovakia ln_slodebt_D1 sloibr_D1 L1 
-

0.0915438 0.005 *** 

      L2 
-

0.0371503 0.267   

    ln_slodebt_D1 L1 
-

0.1200799 0.61   

      L2 
-

0.6116575 0.009 *** 

    sloibrD   0.0022183 0.559   

Spain ln_spadebt_D1 sapibr_D1 L1 
-

0.0074078 0.023 ** 
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      L2 0.0042523 0.195   

    ln_spadebt_D1 L1 0.1061113 0.347   

      L2 0.6114805 0. 000 *** 

    spaibrD   0.1309219 0.551   

Sweden  ln_swedebt_D1 sweibr_D1 L1 
-

0.0016533 0.557   

      L2 -0.008737 0.003 ** 

    ln_swedebt_D1 L1 
-

0.0498586 0.717   

      L2 0.2420074 0.064 * 

    sweibrD   
-

0.0047152 0.266   

 

Note: The stars indicates significance-level on, *= 10% , **= 5%  and ***= 1%. 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 


