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Abstract 
 
Adapting the euro-currency implies transmitting the national monetary policy to European 

Central Bank. This implies that a nation can no longer use the monetary policy to dampen or 

to stimulate the economy. A high rate of inflation is destructive to an economy while a low 

rate of inflation can be beneficial to a limited extent. EMU has a task to ensure the stable rate 

of inflation at two percent; hence the inflation levels of its member states have to converge. If 

the inflation of the EMU member state is at target level then the credibility of ECB will be 

achieved. And the inflation expectations will be low. But since the adaption of euro as the 

single currency, inflation levels have diverged from each other. And this is worsened by the 

financial crisis in 2008.  Aside from that, what other factors affect the differences in inflation 

level and what might be the economic consequences waiting for the future of Euro-countries? 

The data used in this study ranges from year 1993 to 2015. There are about 19 countries that 

adapted euro as their single currency but due to the lack of data, only 13 Euro-countries are 

involved in this study. These countries are Austria, Belgium, Estonia, Finland, France, 

Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal and Spain. By using 

the method Ordinary least squares, I identify that debt problems of Portugal, Ireland, Italy, 

Greece and Spain were one of the responsible to this inflation differential problem. The effect 

of this on countries with high level of inflation might be a strict fiscal policy, meaning budget 

cuts and increased tax rate. 
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Introduction 
 
The Economic and Monetary union (EMU) is a tool used by European Union (EU) who aims 

toward progressive lives of Euro-countries. Accordingly, EMU’s main objectives are price 

stability, sustainable growth and positive low inflation at 2 % (ECB). If these objectives are 

achieved the expectations on inflation will be low as a result of ECB’s credibility. And that 

will improve market integration, investment and competitiveness of the Euro-countries. 

However, starting from the introduction of euro currency up to now the differentials of 

inflation among these countries have been persistent due to the temporary supply and demand 

shocks, which is associated with a constant high level of inflation. European Central Bank 

(ECB) is EMU’s monetary authority that has single monetary policy, which may not be 

appropriate for every country according to some experts. Thus, there is a tendency for an 

additional increase in inflation to those who already experiencing a high inflation, and further 

decrease in inflation to those who already has inflation below the target level. This may due to 

the ECB's decision regarding interest rate for all Euro countries (Hofmann, B. & Remsperger 

H., 2005). Therefore policy-maker should be capable of trading off between growth, inflation 

and unemployment objectives (Mongelli, 2002). 

 

Moreover, Rollo (2006) affirms that there are three hindrances that the EMU faces; domestic 

policy mix, unwinding economic imbalances and managing the sequence of possible new 

members of central Europe. Stability Growth Pact (SGP) provides rules on how to preserve a 

stable public finance and strong fiscal policy within EU. As it may be, a need for a fiscal 

flexibility can solve the absence of single fiscal policy in EU which also causes a problem to 

ECB about a policy to regard with, when determining the optimal interest rate. The deficit on 

balance of payments in United States is supported by Asian demand on US dollar. This 

deficiency contributes to global imbalances and is also a concern associated with domestic 

imbalances. EU countries have yet accomplished balanced overseas transactions. An approach 

to loosen these imbalances is a depreciation of US dollar. This in turn leads to appreciation of 

Asian currency that enhances trade because of large export into Asia. And lastly he also 

suggests a revision on the convergence criteria for becoming a member of EMU. Instead of 

only considering a starting up criteria, it should likewise be compatible with the 

circumstances of a single monetary system. 
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Amid the integration of markets in EU the tradable goods prices converge, as Hofmann & 

Remsperger (2005) states. This will cause a price level convergence in the euro currency that 

results to inflation differentials. Additionally, Balassa Samuelson effect indicates that the real 

income catch-up effect may lead to convergence of non-tradable goods as well. And as Égert 

(2011) support this hypothesis, he asserts that catching up of other EU countries and inflation 

can be a result of the nonlinear effect of lower and controlled price on inflation and the 

likeliness of Engel’s law to hold as growth boosts. The Engel’s law affirms that if income 

increases, food purchases decreases while the amount of purchase on other goods will 

increase (e.g. luxury goods) (Investopedia, 2017).  Mongelli (2002) suggests that in the short- 

term, the flexibility in price and wage are crucial in the adjustment process caused by an 

economic shock. So permanent changes in real prices and wages are following a permanent 

shock. As in the case of Greece, Altman (2012) discusses the result of a permanent shock 

might be budget cuts, official default and liquidates, tax increase and Grexit.  

 

The labour market integration in EU leads to labour mobility which can assist this adjustment 

process under permanent shocks and when the real wages are sticky. Despite of this the 

changes in unemployment rate remain the same because of low mobility of labour force. The 

tendency to migrate due to economic shocks is limited. And if migration takes place the 

benefits on this is also small due to several factors namely low level of wage differentials, 

income convergence and high overall levels of unemployment across EU (Mongelli, 2002). 

 

Regardless of the low labour force mobility, EMU still has influence on the European labour 

market. It means that the single monetary policy affects the real wages and the rate of 

unemployment. Since ECB consider unemployment when establishing the monetary policy, 

countries that have connection with Bundesbank before will now be benefited on their 

national employment level. However due to the monetary policy differential of ECB and the 

former national bank of each EMU member state, there will be higher real wage demand so 

the unemployment rate tends to rise for the other countries (Grüner & Hefeker, 1999).  

 

A relevant question that may arise is if inflation levels among Euro-countries statistically 

deviate from each other. And if it is the case, which countries are they and what economic 

factor(s) might that be? But as observed, during the adaption of the common euro-currency 

the inflation levels have unfortunately fluctuates from each other. This study attempts to 

investigate the inflation differentials during 1993 to 2015 among Euro-countries namely 
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Austria, Belgium, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the 

Netherlands, Portugal and Spain. As a matter of fact there are 19 countries that use euro-

currency but because of deficiency of available data, only 13 out of 19 countries are involved 

in this study. 

 

The remainder of this paper is organized as follows; in the next sections theoretical 

framework and literature reviews are discussed. Thereafter the section of empirical analysis is 

examined. And to sum up this study I address the concluding remarks that support the given 

results. 

 

Theoretical Framework 
 

First of all it may be relevant to briefly mention a theory that is connected with adopting the 

Euro-currency, and that is Optimum Currency Area (OCA) theory of Robert Mundell in 1961. 

This theorem states that OCA is intended to be a single currency’s optimal geographic 

domain. The exchange rate of this single currency is completely fixed and may be cooperated 

with the other region in a certain area (e.g. Europe countries) but is allowed to fluctuate only 

with respect to the other countries. OCA properties comprise of economic openness, 

production factors’- and labour’s mobility, price and wage flexibility, variation in production 

and consumption. If Euro countries share these OCA properties, the advantage of being able 

to adjust the nominal exchange rate decreases. However, these countries are also required to 

promote internal and external balance and be able to cope with some economic shocks. It also 

discusses the advantages of an increased trade within an area with a single and maintained 

flexible exchange rate system. Yet there is a cost that must be offset by giving up the national 

currency. 

 

Economic theories behind inflation such as Monetarist- and Structuralist theory are discussed 

in this section. Structuralist theory entails that imbalances in economic system causes 

inflation and in order to handle this, both fiscal and monetary policy are implemented. This 

theory is argued to be relevant in explaining the inflation among less developed countries. 

Examples of imbalances in economic system are low agricultural sector productivity and 

problems with balance of payments, which is also mentioned in the Latin American 

structuralists’ analysis. 
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According to Monetarist theory inflation correlates with the monetary phenomenon, meaning 

a change in money supply signifies fundamental changes in growth rate and business cycle. A 

growth rate of money that exceeds economic growth leads to inflation, because the amount of 

money is not proportionate with the production of goods and services. The growth of money 

must then decrease below economic growth in order to control the inflation.  

 

There is another theory that explains the implication for inflation of the connection of 

economic growth and unemployment. Economist Arthur Okun and his research first discuss 

the link between these two factors in 1960 about the analytical relationship between economic 

growth and unemployment and became acknowledged as Okun's law. It states that if the level 

of the GDP increases/decreases with 2 % the unemployment rate decreases/increases with 1 

%.  Considering the relationship between the output and employment is positive then the 

relationship between output and unemployment is negative given that the labour force is the 

sum of the number of employed and unemployed people in an economy. 

 

Mentioning about unemployment, there is another economic approach that makes clear the 

link between the inflation and unemployment in a more straightforward way. A.W. Phillips 

contribution to economics is the well-known Phillips curve that exhibits the constant and 

negative relationship between inflation and unemployment, which enables the possibility of 

every nation to make a trade-off between these two factors (see Figure 1). For instance, an 

expansive fiscal – and monetary policy decreases unemployment rate but this in turn leads to 

higher level of inflation (Björklund et al, 2013). 

 

Figure 1. Phillips curve 
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Figure 2. Labour market 

 

 

The theory about Phillips curve has developed and economists Milton Friedman and Edmund 

Phelps have pointed out that there is no relationship between unemployment and inflation in 

the long run. They argued that there is only one specific unemployment rate that is consistent 

with the stable level of inflation. And this is called the non-accelerating inflation rate of 

unemployment (NAIRU), which is illustrated by the vertical Phillips curve (VPC) (Björklund 

et al, 2013). It corresponds to the intersection of wage setting (WS) - and the price setting 

(PS) curve in Figure 2. The slope of WS curve is equivalent to the slope of the short run PC 

but since the y-axis represents the rate of unemployment, PC will then have a negative slope 

instead.  

 

𝜋 =  𝜋𝐸 −  𝛼(𝑈 − 𝑁𝐴𝐼𝑅𝑈) +  𝜀 

(1) 

The  (alpha) in equation 1 that corresponds to the slope of the PC is equal to the slope of 

WS-curve. A flat PC meaning <1 implies a costly disinflation at the expense of a higher rate 

of unemployment. And if the PC is steep >1, a low-cost disinflation is possible. At the 

intersection of WS and PS curves the labour market is in equilibrium. It means the supply and 

demand for labour is the same, where the required real wage (W/P) is accepted for a certain 

level of employment rate (Carlin & Soskice, 2006).  
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Another logic behind the negative slope PC is because the nominal wage is not only 

influenced by labour market but also by inflation forecast. Since it is more plausible to expect 

that at a higher inflation forecast, wage setters claim for a higher real wage. For example, an 

expansive fiscal/monetary policy leads to a higher inflation and the same applies for the 

inflation forecast as well. In this case PC will shift upward. The occurrence of “inflation 

surprise” or deviation between the actual and expected inflation clarifies the deviation 

between actual rate of unemployment and NAIRU. Since the expected mean of ε is zero  

(E (ε) = 0) equation 1 can be rearranged into 

 

𝑈 = 𝑁𝐴𝐼𝑅𝑈 −
1

𝛼
(𝜋 − 𝜋𝐸) 

(2) 

where the last part shows the “Lucas inflation surprise” (Carlin & Soskice, 2006).  

 

Literature Review 
 

Previous studies about inflation differentials among Euro-countries have attempted to explain 

the development, possible causes and macro effects of this problem. Both empirical and 

theoretical studies were used and there are substantial results which analyses why inflation 

differentials may persist. 

 

Hofmann & Remsperger (2005) give reasons for potential causes and consequences of 

inflation differentials in Euro-countries. For estimation of the economies of these countries 

during the entire single currency period, they use the New Keynesian style model. They 

discover the persistence of inflation differentials is primarily caused by the temporary shocks, 

combination of persistent high level of inflation and the fluctuations of exchange rates and the 

gaps between cyclical positions.  The real exchange rate together with the short-term real 

interest rate has a crucial effect on aggregate demand. This means that in the long run, the 

inflation differentials subside because the impact of inflation differentials on the real 

exchange rate is accumulated. They conclude that persistence of inflation differentials among 

Euro-countries who already experience a low and stable inflation rate is small. Additionally, 

they believe that the credibility of ECB will aid this problem among the countries that 

currently have a high and unstable level of inflation rate. 
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Girardi & Paruolo (2013) examines the pre- and post EMU Phillips curve of EMU counties 

namely Germany, France, Italy and Spain. Aside from these member states of EMU, they 

included UK as the control factor in their test. They find that during EMU period 

unemployment is proven to be influenced by the ECB as was anticipated, where the Phillips 

curves of 4 EMU countries are similarly common while the slope of UK’s Phillips curve is 

found to be positive. Nevertheless, EMU does not have control over the on-going high level 

of the wage – and price systems.  

 

Busetti et al (2006) find evidence that the single monetary policy has still been favourably 

stable. In order to test for inflation rate convergence after the implementation of euro currency 

they use the univariate and multivariate unit root and stationary test. The exchange rate 

mechanism has a positive contribution to inflation convergence. But both import factors and 

productivity and wages give way to inflation rate differentials since 1998. This divergence in 

inflation rates has emerged between two groups in Euro- countries considering the country-

specific differences that prevail.1  

 

There are possibly several approaches how inflation differentials are developed. The first one 

may be the weak fiscal policy and is supposed to be regulated by SGP. Fritzer (2011) and 

Smid & Legierse support this statement by reporting that the Austrian and Dutch inflation is 

mainly driven by their national tax implementation. The next approach is the national or 

regional demand disturbances, in which SGP is presumed to hinder national fiscal policies’ 

automatic stabilizer. And the last one is the asymmetric productivity shocks. The latter makes 

assumption that the inflation differentials indicate the relative price behaviour that requires no 

correction. Nevertheless, as observed statistically inflation- has a positive relationship with 

growth differentials. This indicates that instead of productivity shocks, it is demand shocks 

that causes cyclical manner of inflation differentials, which certainly affects the EMU’s and 

SGP’s policymaking (Canzoneri et. al., 2006). 

 

During 1997 to 2001, there are four observations that emerge according to Fase (2002). 

Firstly, inflation differentials are wide and systematic. Secondly, convergence starts to grow 

                                                        
1 Group of countries with low inflation rates (Germany, France, Belgium, Austria and Finland) and group of 

countries with high inflation rates (Netherlands, Spain, Greece, Portugal and Ireland) Italy belongs neither to low 

– nor high inflation rates group 
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due to the common monetary policy. Thirdly, Germany, France and Italy have continuously 

showed lower inflation rates than the rest of the Euro-countries. And lastly, the inflation 

differentials have escalated after the launch of EMU. The increased convergence that is 

mentioned above implies that the differences in growth, productivity and income decline over 

time. Amidst a real convergence process, the inflation differentials may increase significantly. 

And may persist until real convergence is achieved. Meriküll and Rõõm (2014) agree with 

this since they find that the Euro-changeover contributed to higher price expectations in 

Estonia. Fase also argues that monetary phenomenon is not the primary source of this 

differential and hence cannot be assist by monetary policy alone. However, differentials are 

rather developed as consequence of a particular country’s sensitivity to external shocks and 

also as an adjustment process of new economic structure and market mechanism. And 

according to Filippeos (2017) Greek’s economy is an example of a country that is sensitive to 

external shocks since they are the only country that experiences deep recession among the rest 

of EU countries. 

 

In contrast with the study discussed previously, ECB (2003) states that price level 

convergence is a main determinant of inflation differentials in the Euro-countries. Duarte 

(2003) concludes these differentials are also due to asymmetric external shock that is country-

specific and the temporary process of price level convergence. As other authors statistically 

observed, inflation correlates positively with the rate of GDP growth after the adoption of 

Euro. This observation supports the Balassa Samuelsson effect i.e. differentials determines the 

productivity convergence process and the asymmetric shocks within Euro-countries. It is 

thereby logical to interrogate the credibility of the monetary policy and the dedication of 

national fiscal policy in controlling the inflation differentials. And if these differentials 

continue longer than the process of price level convergence then there is a major concern that 

EMU must be acted upon. 

 

Aside from demand shocks in economy there are still other factors that may cause fluctuation 

in inflation differentials, such as the tradable- and non-tradable sector technology shocks. For 

instance, Spain that trades a lot across Europe has a remarkable inflation rate difference than 

the rest of the EU. It is observed that tradable-, nontradable sector technology shocks and 

demand shocks significantly affect EU’s inflation differentials and the impact is, 65.7 %, 18.6 

% and 14.4 % respectively. In this analysis the Balassa-Samuelsson effect does not hold; 

considering the nontradable inflation in Spain and Euro-countries, the Spanish nontradable 
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inflation that prevails is mainly due to the non-tradable technology shocks. While the tradable 

sector technology shocks have limited effect on nontradable inflation on both Spain and the 

rest of the Euro-countries. However, the headline inflation in both areas is caused by tradable 

sector technology shocks and monetary policy shocks. The demand shocks cause more 

fluctuation in real GDP growth rate than in the inflation rate. Recalling the remarkable high 

Spanish inflation rate, the sources of this deviation from the rest of EU are the combination of 

negative productivity shocks and the positive demand shocks in nontradable sector (Rabanal, 

2009). 

 Empirical Analysis  
 

Model and Method 
The Phillips curve (PC) is one of the fundamental models used in studying the relationship 

between inflation and unemployment in an economy. The PC demonstrates this with a 

negative slope. Accordingly if inflation increases the unemployment decreases and vice versa. 

Furthermore wages are more likely to increase when unemployment is low compared to high 

unemployment rate. But if economic growth is considered instead, the PC will have a positive 

slope since inflation is positively correlated with economic growth. (Björklund et al, 2014).  

 

There are two expectations theories that affect how people will respond to inflation. These are 

adaptive and rational expectations theory. The first mentioned theory states that historical 

information is the best tool in predicting the future situation. For instance, if the inflation was 

higher than normal then people expect that inflation will be higher than anticipated in the 

future. The second theory uses all accessible data aside from historical information in 

predicting the next event. This means that if inflation was higher than normal then people will 

respond to this by considering the historical information and the current economic situations 

in predicting the future level of inflation. In this study, I use the Phillips curve's rational 

expectations to study the existing inflation differentials among Euro-countries. Rational 

expectations imply that the difference between what the agents' inflation expectation and the 

actual inflation are only random. Aside from this randomness, inflation is at its target level 

when the output is at equilibrium (Carlin & Soskice, 2006). 
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𝜋𝑖,𝑡 = 𝛽0 + 𝛽1𝜋𝑖,𝑡
𝐸 + 𝛽2(𝑌𝑖,𝑡 − �̅�𝑖,𝑡) + 𝛽3𝐷𝑖,𝑡 + 𝜀𝑖,𝑡 

(3) 

𝜋𝑖,𝑡 = 𝛽0 + 𝛽1𝜋𝑖,𝑡
𝐸 − 𝛽2(𝑈𝑅𝑖,𝑡 − 𝑈𝑅̅̅ ̅̅

𝑖,𝑡) + 𝛽3𝐷𝑖,𝑡 + 𝜀𝑖,𝑡 

(4) 

The 𝜋𝑖,𝑡 and 𝜋𝑖,𝑡
𝐸  refer to current average CPI inflation and CPI inflation forecast respectively. 

The 𝛽2 stands for the coefficient of the (𝑌𝑖,𝑡 − �̅�𝑖,𝑡) which is the difference between the actual 

– and potential output and (𝑈𝑅𝑖,𝑡 − 𝑈𝑅̅̅ ̅̅
𝑖,𝑡) is the deviation between the actual unemployment 

and NAIRU. The last term 𝜀𝑖,𝑡 in the model refers to the error term. With annual data, 

regression models 3 and 4 are performed while models 5 and 6 use quarterly data instead. 

Dummy variables for each country are used to examine if heterogeneity of a country has a 

significant effect to average inflation. In the appendix section of this study the Euro-countries 

are abbreviated as follows Austria (AUS), Belgium (BEL), Spain (ESP), Estonia (EST), 

Finland (FIN), France (FRA), Greece (GRC), Ireland (IRL), Italy (ITA), Luxembourg (LUX), 

the Netherlands (NLD) and Portugal (PRT).  

 

Regression models use the independent variables 𝜋𝑖,𝑡
𝐸 , (𝑌𝑖,𝑡 − �̅�𝑖,𝑡)/(𝑈𝑅𝑖,𝑡 − 𝑈𝑅̅̅ ̅̅

𝑖,𝑡)  and 𝐷𝑖,𝑡, 

which are inflation forecast, output gap/unemployment gap and dummy variables 

respectively, where the dependent variable is 𝜋𝑖,𝑡. The difference between the regression 

model 3 and 4 is that the latter model uses the unemployment gap instead. The reason behind 

using the output- and unemployment gap is because both have an impact on the level of 

inflation. 

 

𝜋𝑖,𝑡 = 𝛽0 + 𝛽1𝜋𝑖,𝑡
𝐸 + 𝛽2(𝑌𝑖,𝑡 − �̅�𝑖,𝑡) + 𝛽3𝐷𝑖,𝑡 + 𝛽4𝐷𝑖,𝑡 × (𝑌𝑖,𝑡 − �̅�𝑖,𝑡) + 𝛽5𝐷𝑖,𝑡𝜋𝑖,𝑡

𝐸 + 𝜀𝑖,𝑡 

(5) 

𝜋𝑖,𝑡 = 𝛽0 + 𝛽1𝜋𝑖,𝑡
𝐸 − 𝛽2(𝑈𝑅𝑖,𝑡 − 𝑈𝑅̅̅ ̅̅

𝑖,𝑡) + 𝛽3𝐷𝑖,𝑡 − 𝛽4𝐷𝑖,𝑡 × (𝑈𝑅𝑖,𝑡 − 𝑈𝑅̅̅ ̅̅
𝑖,𝑡) + 𝛽5𝐷𝑖,𝑡𝜋𝑖,𝑡

𝐸 + 𝜀𝑖,𝑡 

(6) 

 

Regression models 5 and 6 are almost similar except that model 5 uses output gap and model 

6 uses unemployment gap instead. The added variables in these two models compare to the 

previous two models (3 and 4) are 𝐷𝑖,𝑡 × (𝑌𝑖,𝑡 − �̅�𝑖,𝑡)/𝐷𝑖,𝑡 × (𝑈𝑅𝑖,𝑡 − 𝑈𝑅̅̅ ̅̅
𝑖,𝑡) and 𝐷𝑖,𝑡𝜋𝑖,𝑡

𝐸  

which are country- specific output gap/unemployment gap and inflation forecast respectively. 

These models attempt to explain if each country’s inflation forecast has an additional effect 
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on the average inflation in Euro-countries aside from country-specific output/unemployment 

gap. 

 

In order to examine the inflation differentials among Euro-countries, the Ordinary least 

squares (OLS) method is used.2 The model used for the OLS regression analysis is originated 

from the Phillips curve. I use dummy variables for each country in order to find out which of 

the Euro-countries have a particular contribution to the average inflation. Historically, ECB is 

the heir of Bundesbank (Alessi, 2013). Consequently, ECB takes into account the economic 

situations of Germany when setting its monetary policy. And this is the logic behind why 

Germany is chosen as reference variable.  

 

There are mainly three OLS-assumptions that must hold in this regression analysis before 

considering the result to be reliable. The first assumption is that the conditional distribution of 

error term given xt has a mean of zero, meaning the error term doesn't depend on the x 

variable. The second one is that both x and y variables are independently and identically 

distributed (i.i.d.) implying that samples are taken from a random sampling. Identically 

distributed indicates that the samples have the same probability distribution and independent 

means that samples are unrelated from each other. And the third assumption is that large 

outliers are unlikely. Since x and y weigh evenly, large outliers have great influence on the 

slope and the intercept of the OLS regression. Furthermore the Law of large numbers states 

that if the sample is large then the distribution of the sample is approximately normal (Stock 

& Watson, 2015).  

 

After performing the OLS-regression models I check if the OLS assumptions hold. To detect 

for constant variance, I perform Breusch-Pagan / Cook Weisberg test for heteroskedasticity 

and find that heteroskedasticity is present in all models. Furthermore, I use the Cameron & 

Trivedi’s decomposition of IM-test to check heteroskedasticity, skewness and kurtosis. And 

find that the latter residual problems are present in all models. By that means, I use robust 

standard error to manage heteroskedasticity issues. 

 

There are no observed large outliers in the variable inflation after the implementation of the 

euro-currency on year 1999 until the financial crisis in 2009. The output gap and inflation 

                                                        
2 Time-series models might be a more comprehensive empirical analysis but I am constrained not 

performing this approach due to the time limit.  
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forecast also have large outliers during the financial crisis year 2009 and 2010. And with the 

unemployment gap during 2010 and 2015 there are large outliers too. In order to deal with 

these outliers, robust regression is used to handle this kind of problem. By that, outliers would 

not affect the coefficients of the regression models. The annual and quarterly data has 258 to 

275 and 908 to 1096 numbers of observations respectively (see Appendix). It means that the 

Law of large number is applicable to this test. Additionally, Variance Inflation Factor (VIF) 

does the multicollinearity diagnostic test, where I obtain a VIF-value mean of three. Hence, 

there is no serious collinearity between the independent variables that is found. Therefore, the 

inference in this test can be considered to be reliable since all heteroskedasticity and outlier 

issues are resolved. 

 

Data 
Currently there are 19 out 28 countries in EU who have adapted the euro-currency. These 

countries are Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, 

Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Portugal, Slovakia, Slovenia 

and Spain (Europa, 2017). Nevertheless, due to the deficiency of accessible data on all Euro-

countries I am constrained to exclude Cyprus, Latvia, Lithuania, Malta, Slovakia and 

Slovenia. 

 

The inflation measurement that EU uses is the Consumer price index (CPI) which calculates 

how much the prices of consumer goods and services used and purchased by households have 

changed over time. It conducts the monetary policy and it functions as instrument for 

computing changes in national consumption. The so-called "consumer basket " is used to 

determine the entire goods and services consumed in every EU country. These goods and 

services included in the "consumer basket" that are regularly purchased and used, are food, 

beverages, newspapers, personal hygiene, health care, education, transportation, 

communications, restaurants, hotels, household expenditures e.g. gas and other fuels, 

electricity and water (European Commission, 2017).  

 

Nevertheless, ECB primarily uses Harmonised Index Consumer Price (HICP) in measuring 

and checking inflation within EU countries. It is a consumer price index computed by EU in 

accord with a harmonised approach and a single set of definitions. This enables ECB to make 

international comparisons of consumer price inflation and also to evaluate inflation 

convergence in the Euro countries. Considering the geographic area there are various sort of 
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HCIP, namely Monetary Union Index of consumer prices (MUICP), European index of 

consumer prices (EICP), national HICP and the European Economic Area index of consumer 

prices (EEAICP). The above-mentioned types of HCIP are the most substantial ones. MUICP 

is an aggregate index that deals with the Euro countries. EICP is an index covering the entire 

EU and the other member states. The national HICP is for every EU countries. And lastly, 

EEAICP include inflations on Iceland and Norway (European Commission, 2017). 

 

Inflation forecast is expressed in terms of CPI for both United Kingdom and the aggregate 

Euro countries (OECD, 2017). It is calculated by experts' appraisal and by using model-based 

analyses and expressed in annual common prices development that is based on the economic 

climate of individual euro-countries and the economy of the world. 

 

For the sake of convenience and easily accessible data, I choose CPI as inflation 

measurement. The annual data on CPI and output gap is gathered from World Bank and 

Economy watch respectively, which ranges from year 1993 to 2015. World bank uses 

Laspeyres index for CPI formula 

𝐶𝑃𝐼𝐿 =  
Σ 𝑃𝑖𝑡𝑄𝑖0

Σ𝑃𝑖0𝑄𝑖0
 

(7) 

where P stands for price, Q is for quantity and the sub-indexes O, i, and t  are for base year 0, 

item i, and year t respectively. 

 

Before implementing the euro-currency, the average inflation has seemed to converge to the 2 

% inflation target level of ECB (see Figure 3). But as we can see in Figure 4 the observed 

average inflation in these countries has shown evidence that the monetary policy has not yet 

succeeded in accomplishing a stable rate of inflation level at two percent. 
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Figure 3. Average inflation among 13 Euro-countries before adaption of euro-currency 

 

 

 

Figure 4. Average inflation among 13 Euro-countries after adaption of euro-currency 

 

 

 

In order to inspect each country’s inflation history I present a bar chart in Figure 5 to 

demonstrate a comparative inflation among Euro-countries after the adapting the euro-

currency. The inflation dispersion between the lowest- and the highest inflation level has been 

high and volatile since the beginning of euro-currency adaption. But the inflation trend has 

altered at the start of financial crisis year 2009 which started in US. Apparently, this financial 

crisis gave a tremendous adverse effect on Ireland, Portugal and Spain. And the negative 

effect of the crisis on Irish inflation continued until 2010. Nonetheless, starting from year 

2013 we can see the inflation in Greece has started to follow a negative trend, due to deep 

recession and serious debt problems (BBC, 2012). 
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Figure 5. Bar chart showing inflations among 13 Euro-countries during EMU-period 

 

 

 

The next data that has been gathered is the output gap, which is the difference between the 

real GDP and the long-term potential output that is also denoted as the production capacity of 

an economy. However the computation of both potential output and output gap is difficult 

because they cannot be examine as precisely as the real GDP. This means that several 

approaches and procedures e.g. eliminating the cyclical changes are required in order to 

estimate the potential output. It is assumed that output has trend and cyclical element, where 

trend corresponds to the potential output and the cycle as a portion of output gap. 

 

The output gap can either be negative or positive which in turn indicates if the production in 

an economy is performing well or not. A negative output gap is the result of a lower GDP 

than the potential output due to the low demand. This low demand leads to unused capacity 

production, which weakens the economy. However, a positive output gap occurs when the 

real GDP exceeds the potential output. The prevalence of the positive output gap is caused by 

a high demand and to accommodate this, the production will consequently be higher than the 

capacity level. Thus, none of these two results are optimal (Jahan & Mahmud, 2013). 

 

The other factor that is associated with the output gap that also affects the inflation is the 

unemployment gap. Similarly the gaps between the output and unemployment are related to 

each other.  The gap of unemployment is the difference between the actual unemployment 
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rate and the NAIRU. In accord with the theory, inflation is constant provided that the 

production is at its maximum capacity level of output and if the rate of unemployment is 

equivalent to NAIRU (Jahan & Mahmud, 2013). In the Appendix section unemployment gap 

denotes as Inv_Unemp. The data of unemployment rate and NAIRU are gathered from World 

Bank and OECD respectively. 

 

The descriptive statistic of the CPI inflation, real GDP, output gap, unemployment rate and 

unemployment gap ranging from 1993 to 2015 are summarized in Table 1. The mean of CPI 

shows that the inflation is not at target level. But the period of pre and post adaption of euro 

are both included in data so this may not be conclusive. And the same goes with the other 

remaining variables. Anyway, the descriptive statistic serves as a starting point in analysing 

the average inflation considering the past economic situation of the EMU’s member of states. 

 

Table 1. Descriptive statistic of CPI inflation, Real GDP, Output gap, Unemployment rate and 

Unemployment gap 

 

Result and Discussion 
Regression models 3 and 4 using five percent significance level obtain R2 of 36 - and 42 % 

respectively (see Appendix). Table 2 presents the coefficients of these models. From these 

models both inflation forecast and output-/ unemployment gap are significant. In accord with 

the Phillips curve, the compiled inflation forecast and output gap affect the average inflation. 

The country-specific or heterogeneity of a country also influences the average inflation. And 

countries like Spain, Estonia, France, Greece, Portugal and Germany are proven to be 

significant in both models. However, Italy and Netherlands’ heterogeneity also appear to be 

significant, but only in model 3.  

 

Variable Observation Mean Standard 

deviation 

Min Max 

CPI 299 2.9365 6.2886 -4.4799 89.8112 

Real GDP 296 2.2041 3.5511 -14.7244 26.2761 

Output gap 296 -0.7137 3.2729 -11.285 15.2761 

Unemployment rate 286 8.8724 4.7018 1.8 27.2 

Unemployment gap 277 0.4030 2.3869 -5.9399 10.8378 
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Table 2. Coefficients of regression models 3 and 4 with 275 and 258 number of observations 

respectively 

Variable OLS-model 3 

Coefficient 

OLS-model 4 

Coefficient 

Inflation forecast 0.33798*** 0.37301*** 

Output gap 0.18551*** ----- 

Unemployment gap ----- -0.22010*** 

Austria 0.24839 0.19839 

Belgium 0.21392 0.14367 

Spain 0.72565*** 1.17658*** 

Estonia 3.52425*** 2.17181*** 

Finland -0.33299 -0.32465 

France -1.03870*** -1.12074*** 

Greece 0.99794*** 1.30520*** 

Ireland 0.02772 -0.25174 

Italy 0.49120*** 0.45825 

Luxembourg 0.12881 0.04298 

The Netherlands 0.59380*** -0.12747 

Portugal 1.10285*** 0.84836*** 

Constant 1.11545*** 1.12790*** 
***, ** and * denote significance at 1-, 5-, and 10 % level 

 

Performing the regression models 5 and 6 using five percent significance level gives an R2 of 

87 % where the overall inflation forecast is statistically significant (see Appendix). The 

dummy variables for Greece, Italy, Netherlands and Portugal are significant in model 5 while 

in model 6 only Austria is significant. This implies that heterogeneity of these countries is 

affecting the average inflation. The Dutch output gap is found to be significant in model 5 

while the Austrian and Finnish unemployment gaps are significant in model 6. Considering 

these gaps, the demand and supply side in the entire Euro countries and in the national level 

especially in Netherlands, Austrian and Finland needs to be supervised more.  

 

Portugal’s - and Estonian’s inflation forecast are significant but only in model 5 and 6 

respectively. While the inflation forecast of Greece and Ireland are significant in both models. 

By looking at Figure 5, the huge fall in Irish inflation level in year 2009, 2010 and 2015 

statistically influences the average inflation. Furthermore, the Greek inflation level that 

started to have a negative trend in 2013, also affect the average inflation. Hence, the Irish and 

Greek economic situations need to be acted upon by ECB in order to protect the 

competitiveness of the entire Euro-countries. 
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Table 3. Coefficients of regression models 5 and 6 with 1,096 and 908 number of 

observations respectively 

 

Variable OLS-model 5 

Coefficient 

OLS-model 6 

Coefficient 

Inflation forecast 0.85811*** 0.85160*** 

Output gap -0.01265 ----- 

Unemployment gap ----- 0.01211 

Austria -0.06308 0.73967*** 

Belgium -0.28897 0.52226 

Spain -0.11503 0.11528 

Estonia -0.39727 -0.37307 

Finland -0.21254 1.20188 

France -0.21580 0.55563 

Greece -0.30847*** -0.41313 

Ireland -0.39912 -0.38627 

Italy -0.26609*** -0.19306 

Luxembourg 0.18921 -0.16419 

The Netherlands 0.27238*** 0.42152 

Portugal -0.37362*** 0.03083 

Austriay/u -0.02811 -0.20082*** 

Belgiumy/u -0.22970 -0.12209 

Spainy/u 0.03634 -0.02331 

Estoniay/u 0.02319 -0.01221 

Finlandy/u 0.14480 -0.22184*** 

Francey/u -0.01585 -0.10402 

Greecey/u -0.04553 0.00082 

Irelandy/u 0.03079 -0.00774 

Italyy/u -0.11242 -0.00235 

Luxembourgy/u 0.03259 0.06670 

The Netherlandsy/u -0.23862*** -0.01608 

Portugaly/u -0.13683 -0.02970 

AustriainfF 0.13027 0.10077 
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BelgiuminfF 0.20109 0.14002 

SpaininfF 0.10833 0.09870 

EstoniainfF 0.16440 0.17568*** 

FinlandinfF 0.04863 0.06811 

FranceinfF 0.06731 0.00470 

GreeceinfF 0.18956*** 0.20758*** 

IrelandinfF 0.31832*** 0.33765*** 

ItalyinfF 0.13076 0.11011 

LuxembourginfF -0.14088 -0.05459 

The NetherlandsinfF -0.13204 -0.13545 

PortugalinfF 0.23866*** 0.13454 

Constant 0.19705*** 0.13267 

Countryy/u = Country X’s output gap / unemployment gap 

CountryinfF = Country X’s inflation forecast 

***, ** and * denote significance at 1-, 5-, and 10 % level 

 

According to the regression models above there is a significant difference in the CPI inflation 

between the reference variable Germany and other Euro-countries namely Austria, Estonia, 

Finland, France, Greece, Ireland, Italy, the Netherlands, Portugal and Spain. However, there is 

no significant evidence found that there is a difference in the inflation between Germany and 

the remaining Euro-countries: Belgium and Luxembourg. 

 

From the obtained results in tables 2 and 3, the  in equation 5 or the average coefficient of 

output-/unemployment gaps is 0.129945. This means that if the  is less than one, the slope of 

PC is relatively flat, which indicates that the cause of disinflation is high. By looking at the 

PC in Figure 1 we can see the link between the inflation and unemployment. According to the 

estimation of this study, the cost of disinflation is a high rate of unemployment in Euro-

countries. If ECB desires to disinflate the high level of average inflation, the cost will be a 

high rate of unemployment. And if ECB decides to stimulate the average inflation instead, a 

generous expansive monetary policy is required in order to achieve a higher employment- and 

inflation level.  

 

In the abovementioned four models, the inflation forecast is significantly influencing the 

actual level of inflation. This is consistent with the fact that inflation forecast affects monetary 
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policy. Thus, when the inflation forecast is correct then monetary policy is appropriate. The 

economic growth is also considered when predicting inflation. Knowing that if the long run 

trend of economic growth tends to be more than its full capacity, increased inflation is likely 

to happen and vice versa. 

Concluding Remarks 
 

This study aims to examine the prevailing inflation differentials among Euro-countries. And 

unlike from previous studies that were mentioned above, this study simply uses every Euro- 

country’s economic situations/ heterogeneity to represent their contribution to the inflation 

differentials. From the result above there are 10 out of 13 Euro-countries that significantly 

contribute to the average inflation. These countries are Austria, Estonia, France, Germany, 

Greece, Ireland, Italy, the Netherlands, Portugal and Spain. However, Belgium, Finland and 

Luxembourg have no significant difference in inflation compare to Germany.  

 

One of the main causes of this inflation differential problem is the financial crisis in 2008, 

which hit the Worlds economy. This in turn leads to economic instability especially Portugal, 

Ireland, Italy, Greece and Spain (PIIGS). These countries are having financial trouble but 

Greece has more bothersome situation compare to the other PIIGS countries. And comparing 

to the rest of EU countries, Greece is the only country facing deep recession (Filippeos, 

2017). Furthermore, the expansionary fiscal policy in Greece and Ireland may serve as an 

additional explanation to this matter (ECB, 2003). In accord with Fase (2002) PIIGS are 

example of countries that are sensitive to external shocks. And as Mongelli (2002) states, if 

the shock is classified as permanent then the result will be permanent changes in real prices 

and wages. 

 

Estonia also suffers high inflation because of expectation of a higher price of goods prior to 

the Euro-changeover where the inflations impact is reportedly higher in small shops than 

large groceries (Meriküll & Rõõm, 2014). Fase (2002) supports this finding since he affirms 

that inflation differentials may increase significantly due to real convergence process. 

 

However, the reasons behind Austrian higher inflation differential with respect to Germans 

are industrial goods, increased tobacco tax rate, which possibly due to retail price 

competition, food and oligopolistic energy sectors (Fritzer, 2011). And the Dutch high 
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inflation differential is triggered by the effect of fiscal policy regarding tax such as insurance 

and premium tax, Value Added Tax (VAT) rate and energy tax (Smid & Legierse, 2013). 

 

France and Germany are countries experiencing a lower level of inflation compare to the rest 

of Euro-countries. This is due to a downtrend in their economic activity. The results of 

cyclical position divergence are different movements in ULC, cross-country specific in 

employment and wage growth, real credit growth and wage drift which can explain the 

reasons behind German inflation differential. By that reason Germany experiences a lower 

growth rate in both domestic demand and cumulative decrease in their negative output gaps 

(ECB, 2003). The findings above shows that heterogeneity of the Euro-countries being 

studied has evidently proven to affect the average inflation as Busetti et. al. (2006) affirms. 

 

The consequences of the prevailing inflation differentials are as follows; In Spain a hard 

contractive fiscal policy may be implemented. In Greece, budget cuts, official default, tax 

increase, liquidates and giving up the Euro-currency can be the solutions to their national 

financial problems (Altman, 2012). Hence, Ireland and Greece face a challenge in trading off 

between growth, inflation and unemployment (Mongelli, 2002). Consequently, countries with 

higher level of inflation than the average may experience a reduced competitiveness and 

employment level, which can offset the effect of expansionary monetary policy of ECB. On 

the other hand, the increased competitiveness resulting from real depreciation of euro-

currency will be an advantage to countries with lower inflation (ECB, 2003).  

 

This study teaches us that national fiscal policy and criterion for EMU membership is crucial, 

since countries with high - and low inflation level endure economic shocks differently. And in 

worst case like in Greece, the recovery phase might be prolonged. For further studies, this 

paper may suggest a meticulous investigation of the fiscal policy of every member states of 

EMU. This in turn can lead in achieving the SGP, which must go hand in hand with ECB’s 

monetary policy. 

 

 

 

 

 



 

22 

Reference 
Alessi, C., (2013)”Germany’s Central Bank and the Eurozone”.CFR 

https://www.cfr.org/backgrounder/germanys-central-bank-and-eurozone (17-05-25) 

 
Altman, D.(2012)”Foreign policy: 5 easy solutions to the Greek crisis”.NPR 

http://www.npr.org/2012/05/18/152990481/foreign-policy-5-easy-solutions-to-the-greek-

crisis (17-05-20) 

 
Business. (2012). “Greece recession and debt problems even worse.” BBC. 

http://www.bbc.com/news/business-20153875 (17-05-15) 
 

Björklund, A., Edin, P-A., Fredriksson, P., Holmlund, B. and Wadensjö, E. (2013). 

Arbetsmarknaden. [The Labour Market]4. Ed.  Lund: Studentlitteratur 

 

Busetti, F., Forni L., Harvey, A. and Venditti, F., (2006), ”Inflation convergence and 

divergence within the European Monetary Union”. European Central Bank (ECB) Working 

Paper 0106 

 

Carlin, W. and Soskice, D., (2006). Macroeconomics: Imperfections, Institutions & Policies. 

1 uppl. Oxford:Oxford University Press 

 

Canzoneri, M.B., Cumby, R.E., Diba, B.T. and Mykhaylova, O.(2006). ”New Keynesian 

explanations of cyclical movements in Aggregate inflation and regional inflation 

differentials”. Open economies review. Vol. 17.p. 27-55 

 

Caffet, J-C. & de Williencourt, C.(2011). ”The eurozone-France inflation differential at its 

highest level in ten years: causes and outlook”.[online] Volume 60. Available at: 

https://www.scribd.com/document/57314424/2011-06-07-Natixis-the-Eurozone-
France-Inflation-Differential-at-Its-Highest-Level-in-Ten-Years-Causes-and-Outlook (17-

05-20) 

 

DebtClocks.(2016)EU ranking: public debt in percent of GDP 

http://www.debtclocks.eu/eu-ranking-public-debt-in-percent-of-gdp.html (17-05-20) 

 

Duarte, Margarida.2003.“The Euro and the Inflation Divergence in Europe”. Federal Reserve 

Bank of Richmond Economic Quarterly Volume 89/3 p.53-69 
 

ECB.(2017)”Monetary policy” 

https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-
coordination/economic-and-monetary-union/how-economic-and-monetary-union-
works_en#monetary-policy (17-03-30) 

 

ECB.(2003)”Inflation differentials in the euro-area: potential causes and policy implications” 

European Central Bank. Working paper. 0903 

 

EconomyWatch. (2017)”Output gap, Percent of potential GDP Data for all countries” 

http://www.economywatch.com/economic-statistics/economic-
indicators/Output_Gap_Percent_of_Potential_GDP/ (17-04-19) 

 

https://www.cfr.org/backgrounder/germanys-central-bank-and-eurozone
http://www.npr.org/2012/05/18/152990481/foreign-policy-5-easy-solutions-to-the-greek-crisis
http://www.npr.org/2012/05/18/152990481/foreign-policy-5-easy-solutions-to-the-greek-crisis
http://www.bbc.com/news/business-20153875
https://www.scribd.com/document/57314424/2011-06-07-Natixis-the-Eurozone-France-Inflation-Differential-at-Its-Highest-Level-in-Ten-Years-Causes-and-Outlook
https://www.scribd.com/document/57314424/2011-06-07-Natixis-the-Eurozone-France-Inflation-Differential-at-Its-Highest-Level-in-Ten-Years-Causes-and-Outlook
http://www.debtclocks.eu/eu-ranking-public-debt-in-percent-of-gdp.html
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/economic-and-monetary-union/how-economic-and-monetary-union-works_en#monetary-policy
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/economic-and-monetary-union/how-economic-and-monetary-union-works_en#monetary-policy
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/economic-and-monetary-union/how-economic-and-monetary-union-works_en#monetary-policy
http://www.economywatch.com/economic-statistics/economic-indicators/Output_Gap_Percent_of_Potential_GDP/
http://www.economywatch.com/economic-statistics/economic-indicators/Output_Gap_Percent_of_Potential_GDP/


 

23 

Europa. (2017)”Which countries use the euro? ” 

https://europa.eu/european-union/about-eu/money/euro_en#which_countries_use_the_euro 

(17-05-15) 

 

EuropeanCommission.(2017)”Glossary: Consumer Price Index(CPI)” 

http://ec.europa.eu/eurostat/statistics-
explained/index.php/Glossary:Consumer_price_index_(CPI) (17-05-02) 

 

EuropeanCommission.(2017)”Glossary:Harmonised index of consumer prices(HCIP)” 

http://ec.europa.eu/eurostat/statistics-
explained/index.php/Glossary:Harmonised_index_of_consumer_prices_(HICP) (17-05-

02) 

 

Égert, Balázs.(2011). ”Catching-up and inflation in Europe: Balassa–Samuelson, Engel’s 

Law and other culprits”. Economic Systems Vol. 35 p. 208-229 

 

Fase M.M.G.(2002). ”Inflation differentials and their convergence in EMU”. De Economist 

Vol.150. p. 211-217 

 

Filippeos, K. (2017)”Eurostat: Greece is the only EU country in economic recession”.Greece 

Greekreporter 

http://greece.greekreporter.com/2017/03/07/eurostat-greece-is-the-only-eu-country-in-

economic-recession/ (17-05-20) 

 

Fritzer, F.(2011).”Inflation differentials between Austria, the Euro area, Germany and Italy”. 

Monetary Policy & The Economy Q2/11 p. 31-42 

 

Grüner, H-P. & Hefeker, C., (1999)”How will EMU affect inflation and unemployment in 

Europe”. The Scandinavian Journal of Economics Vol. 101(1) p.33-47  

 

Girardi, R. & Paruolo, P. (2013)”Wages and prices in Europé before and after the onset of the 

Monetary Union”.Economic Modelling. Vol (35) p. 643-653 

 

Hofmann, B. & Remsperger, H. (2005)”Inflation differentials among the Euro area countries: 

Potential causes and consequenses”. Journal of Asian Economics Vol.(16) p. 403-419 

 

Investopedia (2017): 

”What is ’Engels law’? ” 

http://www.investopedia.com/terms/e/engels-law.asp (17-03-30) 
”PIIGS” 

http://www.investopedia.com/terms/p/piigs.asp (17-05-18) 

 
Jahan, S. & Mahmud, A.S.(2013)”What is the Output Gap”.IMF 

http://www.imf.org/external/pubs/ft/fandd/2013/09/basics.htm (17-05-12) 

 

Meriküll, J. & Rõõm, T. (2014)”One-currency, One price?: Euro changeover-related 

inflation in Estonia”.ECB. Working Paper 0914 

 

Mongelli, F.P. (2002)”’New’ views on the Optimum Currency Area theory: What is EMU 

telling us”. ECB. Working Paper 0402 

https://europa.eu/european-union/about-eu/money/euro_en#which_countries_use_the_euro
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Consumer_price_index_(CPI
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Consumer_price_index_(CPI
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Harmonised_index_of_consumer_prices_(HICP
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Harmonised_index_of_consumer_prices_(HICP
http://greece.greekreporter.com/2017/03/07/eurostat-greece-is-the-only-eu-country-in-economic-recession/
http://greece.greekreporter.com/2017/03/07/eurostat-greece-is-the-only-eu-country-in-economic-recession/
http://www.investopedia.com/terms/e/engels-law.asp
http://www.investopedia.com/terms/p/piigs.asp
http://www.imf.org/external/pubs/ft/fandd/2013/09/basics.htm


 

24 

 

OECD.(2017)”Inflation forecast” 

https://data.oecd.org/price/inflation-forecast.htm (17-05-09) 

 

OECD.(2017)”NAIRU” 

http://stats.oecd.org/Index.aspx?QueryId=48230# (17-05-08) 

 

Rabanal, P.(2009)”Inflation differentials between Spain and the EMU: A DSGE 

perspective”.Journal of Money, Credit and Banking. Vol. 41 0909 

 

Rollo, J.(2006)”EMU: Three challenges”. The Author Journal compilation 

 

Smid, T. & Legierse, T.(2013)”The Netherlands: heading for seven lean years”. Economic 

Quarterly report: Rabo Research 

 

Stock, J.H. & Watson, M.W. (2015).”Introduction to Econometrics”. 4. Ed. England:Pearson 

 

Worldbank. (2017)”Annual CPI” 

http://data.worldbank.org/indicator/FP.CPI.TOTL (17-03-22) 

 

Worldbank.(2017)”Unemployment rate” 

http://data.worldbank.org/indicator/SL.UEM.TOTL.ZS (17-03-21) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://data.oecd.org/price/inflation-forecast.htm
http://stats.oecd.org/Index.aspx?QueryId=48230
http://data.worldbank.org/indicator/FP.CPI.TOTL
http://data.worldbank.org/indicator/SL.UEM.TOTL.ZS


 

25 

Appendix 
 

Regression model 3 

 

 

Regression model 4 
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Regression model 5 
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Regression model 6 

 


