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Abstract. In this paper, using the Taylor rule (Taylor, 1993), the European Central Bank (ECB) monetary policy in 
2000–2012, as well as individual interest rate needs of the euro area (EA) countries are analysed. It is assumed 
that the estimated Taylor rule interest rates are optimal for individual members. We have analysed whether the 
actual ECB interest rates and the calculated rates are different and have become more balanced towards indivi-
dual countries’ needs. The work focuses attention on the last period (2008–2012) when the EA faced economic 
problems and an asymmetric shock. The analysis shows controversial results: on the one hand, the interest de-
viation mean decreases (just a little), but an increasing gap between individual needs can be seen: some coun-
tries are becoming increasingly divorced from the general EA needs. It makes them very vulnerable, and there is 
a risk that these countries in the face of asymmetric challenges can be “left behind” by the ECB focusing on the 
EA as a whole. Also, in this paper, the stationarity of the calculated deviations is analysed to help understand 
their nature. This approach is new, and the author is unaware of similar works. Analysis of the optimal interest 
rate dynamics has revealed that Germany needed the interest rates that were opposite to the needs of Spain 
and Greece and susceptible to divergence, so this led to the ECB difficulties in determining the proper interest 
for all countries’ needs. The EA as a currency area is most optimal for Belgium, Cyprus, Finland, France, Italy, and 
the Netherlands from the interest rate setting perspective.

Key words: the Taylor rule, optimal monetary policy, asymmetric shocks, optimal currency area

Introduction

Before creating the euro area, there had been a number of economic and political dis-
cussions about the euro zone as a monetary union to match with its individual mem-
ber states’ economic interests. The theoretical basis for creating the euro area was the 
optimal currency area (OCA) theory (Mundell, 1961, 1973), but it did not analyse the 
broader theory of the Central Bank activities in this new area. The sole purpose of the 
Central Bank was understood to stabilize the inflation. The first Mundell’s (1961, 1973) 
works were based on the efficient market hypothesis, so inflation rate differences in 
individual regions were misunderstood (it shouldn’t be a problem because of free trade 
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and movement of goods), and the Central Bank’s problem of determining the suitable 
interest rates was ignored. 

The single European currency project received large support of economic theorists 
and politicians: they thought that it would lead to a convergence of economic indicators 
and business cycles; the asymmetric shock risk will decline, or even disappear. However, 
critics (Krugman, 1993) believed that the national currencies disappearance could lead 
to bigger differences (as a result of higher specialization), and the risk of asymmetry in 
the new formation may increase. However, this criticism was ignored or even ridiculed 
(e. g., McKinnon’s (2004) response to Krugman (1993)). After the first few years’ data 
and the project’s success, the critical opinions were virtually eliminated.

It is natural that the countries that share the same currency have also the same mon-
etary policy. The main lever of the monetary policy is the base interest rates allowing 
the Central Bank to determine (indirectly) the cost of borrowing across the currency 
union member countries. However, the interest rate not necessarily will be optimal for a 
specific country, and it may even undermine a country’s economy. If one country were 
in the phase of an economic boom while others are in an economic downturn, it would 
be difficult to find a single suitable base interest rate. This problem had been known as 
asymmetric shocks in the economy, but it was thought that a long-term convergence 
would solve it. The European economic and monetary union relied on the economic 
convergence idea, and this seemed to be the case in the 2000–2007 economic data.

However, in 2007–2008 the European economy faced “the mother of all asymmet-
ric shocks” (Krugman, 2012a), and the single currency project encountered problems. 
During the asymmetric shock, the ECB faced a dilemma: some countries needed an ex-
pansionary monetary policy, while others faced the rising prices (inflation) and needed 
a contractionary monetary policy. These problems were especially noticeable in 2011 
when the ECB raised interest rates from 1% to 1.25% in an attempt to fight the inflation, 
while some countries still faced a high unemployment and an economic recession.

This paper aims to analyse the ECB monetary policy match to the euro area and its 
individual countries’ economic interests (2000–2012). This study is particularly relevant 
for the euro area in the face of an asymmetric shock, but also for the analysis of the role 
of the monetary policy in the economic boom period (2000–2007).

The paper is structured as follows: in the first section, we analyse the approach of 
optimal monetary policy and the Taylor rule use in economic researches; the second part 
of the article focuses on the methodological approach and deals with the suitability and 
ways of using the Taylor rule and unit root tests for the existing data; the third section 
contains a comparative analysis of the EA countries’ optimal monetary policy, and the 
final part of the paper presents a brief discussion of results and their place in the nowa-
days’ economic discussion about the Eurozone asymmetric problems. 
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1. Interest rates’ match for country’s needs: theoretical approach

In the scientific literature, to examine monetary policy and its relationship with the coun-
tries’ macroeconomic development, the Taylor rule is mainly used both for the interest 
rate and the CB action forecast and for a historical analysis of monetary policy (McCal-
lum, 2000; Orphanides, 2001). It is also used as part of complex economic models (e. g., 
DSGE) to determine the impact of economic shocks on interest rates (Davig et al., 2005).

In the literature, there are other ways to analyse monetary policy, for example, the 
Theil index calculation for inflation differences (Šidlauskaitė, 2008), or simply an analy-
sis of macroeconomic indicators and interest rate dynamics (inflation and unemployment 
regression model (Fair, 2001), but these techniques are not based on the economic logic, 
are less flexible and rarely used. Therefore, in the next section we will discuss the use of 
the Taylor rule as a method to determine the optimal interest rates for a country.

The Taylor rule is understood as a simple monetary policy rule describing how the 
Central Bank should set its own interest rate to manage and systematically respond to 
macroeconomic developments (Davig et al., 2005). In other words, the Taylor rule shows 
how the Central Bank has to change its nominal interest rate in response to inflation, eco-
nomic growth, and other economic conditions. Monetary policy rules based on inflation 
targets are widely used in the literature, in the context of both closed and open economy 
models, but the Taylor rule is the best known example.

This rule was first proposed by John B. Taylor in 1993 (Taylor, 1993) and is based 
on the principle that the Central Bank seeks to ensure price stability and full employ-
ment. If the inflation is rising, the CB is forced to raise interest rates. On the other hand, 
if the economy faces a decline in GDP or deflation, it should lower the interest rates to 
stimulate the economy.

In most cases, this rule is simplified and simply states that a rise in inflation by 1% 
above the target should lead to the CB raising its nominal interest rate by more than 1% 
(this is called the Taylor principle), but the Taylor rule is a much broader and more com-
prehensive concept. This principle was confirmed by empirical studies (e. g., Clarida et 
al., 1999 and Woodford, 2001).

The concept of the Taylor rule (1) is shown below (Davig et al., 2005, Leith et al., 
2002, Kohn, 2007):
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��� = ρ + π�� + θ�π�� − π∗� + �1 − θ����  (1) 

where 

r�� – Central Bank’s base interest rate; 

, (1)

where
rit – Central Bank’s base interest rate;
ρ – equilibrium interest rate in the country;
πit – current inflation rate;
π* – inflation target;
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yit – output gap;
θ – the coefficient indicating the inflation rate and the GDP growth importance as the CB 
goals (0 < θ <1), the higher θ means a higher priority in inflation.

The equilibrium interest rate (ρ) is commonly used as 2%; this was offered by Tailor 
(1993), but it was not as widely discussed as other components of the rule. This case 
is not an issue of theoretical studies (Davig et al., 2005, Leith et al., 2002), and a well-
established tradition in empirical analysis (Taylor, 1993, Nikolsky-Rzhevskyy 2012, Po-
eck 2010); on the other hand, some authors propose to use a long-term government bond 
yield (e. g, the 30-year bond for the USA) as a better reflection of countries’ equilibrium 
interest rates (Davig et al., 2005).

Measurement of inflation has also become a subject of scientific debate (Davig et 
al., 2005, Leith et al., 2002). Taylor (1993) proposed to use the GDP deflator which is 
widely used in empirical studies (Fair, 2000, McCallum, 2000 and Orphanides, 2001); 
on the other hand, for example, Leith et al. (2005) argue that the consumer price index 
(CPI) can react more rapidly to economic shocks than the GDP and inflation. Therefore, 
central banks should focus on the consumer price index-based inflation. There are also 
many empirical works based upon the CPI (Clarida et al., 1998, Gerlach et al., 2000, and 
Altavilla, 2000). Since the object of this paper is to analyse historical data, we will use 
the GDP deflator. 

Analysing the θ coefficient, Taylor (1993) proposed the θ = 0.5 value, and it is used 
by the vast majority of empirical studies (Clarida et al., 1998, Gerlach et al., 2000, Al-
tavilla, 2000). Analysing the Taylor rule, Poeck (2010) argues that it can be understood 
just as a weight sum of inflation and output gap variables. However, such an assessment 
is not appropriate, because the Taylor rule analyses also the inflation target and the equi-
librium interest rate. Also, weights can vary depending on the CB priority changes; so, 
the Taylor rule can help determine the CB priorities’ changes (e. g., in Davig, 2005 the θ 
coefficient change can mean a change in the CB policy priorities). 

Some authors analysed also other potential values of the θ coefficient, which contrib-
ute to a better prediction of the CB economic policy (e. g., Breuss, 2002, Poeck, 2010). 
However, this search has raised a dilemma: a better coefficient θ for a short-term analy-
sis can be found, but it is difficult to interpret this new rule whether it is really optimal. 
Some authors consider it as a change of the CB priorities (Davig et al., 2005), while oth-
ers (Taylor, 2012, Nikolsky-Rzhevskyy, 2012) think that the CB interest rate deviations 
from the Taylor rule are economic policy mistakes, and the θ coefficient of variation 
distorts the sense of the Taylor rule this paper also supports this opinion).

Output gap measurement also had a lot of discussion; Taylor (1993) proposed to use 
the deviations from the linear trend, which are applied to this day. However, this method 
is open to criticism because severe economic downturns can change the past GDP cycles. 
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One of the ways to deal with it is to rely on moving averages based trend techniques 
such as the Hodrick–Prescott filter (Hodrick et al., 1997), which is used by Poeck (2010) 
and Arghyrou (2009) to replace the linear trend, but it also received some criticism: this 
technique is not appropriate for serious economic downturns (at deep downturns, it is 
difficult to evaluate whether the HP filter is appropriate, because its slope can be nega-
tive, which is against the economic logic). Others (Weidner et. al., 2009) use the unem-
ployment data or other labour market indicators to measure the output gap. So, there is 
no consensus on this matter. This issue is especially relevant when using it in real time 
(Garratt, 2009), trying to predict interest rate changes. While using the Taylor rule for 
historical data analysis, this problem is not as urgent .

The Taylor rule is widely used to analyse the European Union: Breuss (2002), Four-
cans et al., (2002), Sauer et al. (2003), Ullrich (2003); Gerlach-Kristen (2003)) examine 
the common euro zone monetary policy and its compliance with the EA interests as a 
whole. The EA-country differences were analysed by Poeck (2010), and national mon-
etary policy developments before and after accession to the euro zone were analysed by 
Arghyrou (2009). However, these authors are rather declarative; the different countries’ 
rate deviations are not seen from the optimum currency area theory perspective.

In summary, one can say that the Taylor rule as a monetary policy assessment sys-
tem is adequately developed and used in economic studies, and it is widely seen in the 
optimal CB monetary policy terms. However, the authors do not hold a consensus on 
the Taylor rule coefficients’ eligibility and often interpret them differently. According to 
Taylor (2012), “they say they‘re using the Taylor Rule, but they’re not.” In this paper, 
we will use Taylor’s (1993) proposed rule to identify the differences between the EA 
countries’ needs and the ECB monetary policy reality, i.e. whether the ECB can fulfil 
different countries’ needs.

2. Methods and data

2.1. The Taylor rule and deviations from optimal interest rates

The Taylor rule as a concept is shown in equation (1); for the further study, an option 
proposed by Taylor (1993) in equation (2) will be used, where equilibrium interest rates 
in the country are set as (ρ) 2%, the CB preference coefficient as (θ) 0.5, and the CB 
target inflation rates as (π*) 2% (the ECB‘s target). In this case, the Taylor rule can be 
simplified as (3), often simply called the simplified Taylor rule, and it will be used for 
the further calculations:

as (π∗) 2% (the ECB's target). In this case, the Taylor rule can be simplified as (3) often simply 

called the simplified Taylor rule, and it will be used for the further calculations: 

��� = 2 + π�� + 0.5�π�� − 2� + 0.5y�� (2) 

��� = 1 + 1.5π�� + 0.5��� (3) 

The qutput gap will be understood as deviations (y��): 
��� = 100 ��������

∗�
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As a trend, a simple linear trend of real GDP will be used as proposed by Taylor (1993)  
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where h is the slope of the trend, and ut is the noise (white noise in the simplest case). 
Here, any transient noise will not alter the long-run tendency for zt to be on the trend line 
as shown also in Fig. 1a. This process is regarded as trend–stationary, because deviations 
from the trend line are stationary.

To analyse a unit root, there are many tests (Elliott et al., 1996), but in our case we 
will use two tests: the augmented Dickey–Fuller (ADF) test and the Phillips–Perron (PP) 
test for the optimal ECB interest rate and optimal countries’ interest rate differences (ω) 
(8). It would be preferable not to have a unit root, and it would mean that an individual 
shock to an individual country would lead to a return to the EA interest rate trend. The 
author of this paper does not know whether this approach has been ever used before.

In summary, it can be said that the EA countries will be divided into four groups 
(based on whether their differences ((ABSω) (9)) during the period were higher than 
the EA average, and on unit root test results). It can be argued that from the interest rate 
setting perspective, the best suitable countries for a single currency are those that have 
deviations smaller than the average and have no unit root (a).

3. Results and their analysis

In Fig. 2, the ECB’s benchmark interest rate and the estimated EA (12 countries) inter-
est rates are shown. As we can see, in 2001–2008, the optimal interest rate was higher 
by almost 2% points, so in this case we can say that it was the ECB’s mistake. On the 
other hand, if we use the output trend with GDP data only up to 2008, we can see that 
the situation is different, and the current ECB policy rates are considered to be too high. 
In this case, it is worth noting that the estimated rates of 2007 trend dynamics partially 
justify the need for an expansionary monetary policy, while the general trend shows that 
the 2011–2012 rates were optimal and consistent with the EA requirements. This issue 
held an extensive discussion in the U.S. (e. g., Nikolsky-Rzhevskyy et al., 2012 and 
Bernanke, 2010).

FIG. 1. Unit root, economic shock, and trend

Source: composed by author.

Economic shock
This is an example of a potential unit root. The 
black line represents an observed drop in a time 
series: b shows the path of recovery if the series 
has a unit root; a shows the recovery if there is no 
unit root and the series is trend-stationary. The 
grey line returns to meet and follow the dashed 
trend line while the b line remains permanently 
below the trend. The unit root hypothesis also 
holds that a spike in a time series will lead to 
higher data levels than the past trend.
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The output gap calculation and interpretation is a fairly controversial issue, so for the 
further study we will use all the available data (1995–2012 second quarter). On the other 
hand, we see that an analysis of the different countries’ deviations is needed to compare 
them with not only the actual ECB interest rates, but also with the optimum (calculated). In 
other words, the φit and ωit  time series are different. However, if in Fig. 2 the ECB base 
and the calculated rates show no difference, the two time series would be equal (φit = ωit).

3.1. Analysis of interest rate differences 

Table 1 shows that in the whole period (2000-2012Q2) actual ECB base interest rates did 
not correspond to interest rates of Estonia, Luxembourg, Slovakia, and Spain (were too 
low), while it was most suitable for interest rates of Austria, Finland, France, Germany, 
and Malta. It is important to note that in 2008–2012 the average deviation was the low-
est, and this should indicate that the interest rate was most appropriate, but it is important 
to realize that in fact both the positive and negative deviations are the same mistakes of 
the ECB, so it is important to calculate the absolute values   (Table 2). In 2008–2012Q2, 
the average (AVG12) deviation was -0.05, so it was close to 0, but the individual country 
deviations vary from 0, for example, Ireland (-6.07), Slovakia (5.39), so it just indicates 
asymmetry increase and the need of absolute deviations analysis.

It is also worth noting (Table 1) that the actual interest rate average was too high 
only for Germany in 2000–2007 and during the whole period (2000–2012Q2), while the 
2008–2012Q2 interest rate average was too low. Such trends are exceptional, while in 

FIG. 2. ECB monetary policy match of EA needs

Source: composed by the author from calculations using the Eurostat (2012) and ECB (2012) data. 

ECB key rates                           EA12 Taylor rate                         EA12 (2007 trend)
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many countries the opposite trend was observed: in 2000–2007 interest rates were too 
low, while in 2008–2012Q2 they were too high (Estonia, Ireland, Portugal, and Spain).

Analysing Table 2, one can see that the policy of 2008–2012 was not optimal: it was 
becoming increasingly asymmetrical and did not meet the interests of many countries 
(the average of 1.94, while the whole period average was 2.09), so the improvement ob-
served in the analysis of Table 1 is explained by the asymmetric shock; some countries 
required smaller interest rates while others higher ones. So, even if the average seems 
more optimal (Table 1), actually it is not (Table 2).

It is important to note the difference between the EA (12) and the EA (17). The newly 
joined (after 2001) euro-zone countries do not form a significant part of the EA economy, 
but they significantly worsen the mean interest rate (AVG (EA12) was 2.09, while AVG 
(EA17) was 2.72), so the ECB interest rates significantly failed to meet the economic 
interests of these new members (Fig. 3).

TABLE 1. Differences among the countries (estimated) and the euro area interest rates (actual and 
estimated)

Country
ECB actual and countries’ optimum ECB optimal and countries’ optimum 
2000–
2004

2005–
2007

2008–
2012Q2

2000–
2012Q2

2000–
2004

2005–
2007

2008–
2012Q2

2000–
2012Q2

Austria 0.20 1.98 1.53 1.10 –1.51 –0.55 1.18 –0.31
Belgium 1.32 2.55 1.57 1.71 –0.39 0.02 1.22 0.29
Cyprus 2.68 4.57 1.94 2.87 0.97 2.04 1.59 1.45
Estonia 5.06 17.81 –0.09 6.26 3.35 15.28 –0.44 4.85
Finland 0.81 2.72 1.04 1.35 –0.90 0.19 0.69 –0.07
France 1.56 2.81 0.52 1.48 –0.15 0.28 0.17 0.07
Germany –0.67 –0.33 0.48 –0.17 –2.38 –2.86 0.13 –1.59
Greece 2.35 4.59 1,60 2.77 0.22 2.06 1.14 1.05
Ireland 6.15 5.95 -5.72 1.83 4.45 3.42 -6.07 0.41
Italy 2.97 2.84 0.38 2.00 1.26 0.30 0.03 0.59
Luxembourg 2.50 8.00 3.28 4.12 0.79 5.47 2.91 2.67
Malta -0.59 1.48 3.49 1.55 -2.72 -1.05 3.14 0.01
Netherlands 3.52 2.03 0.27 1.99 1.81 -0.50 -0.08 0.58
Portugal 4.69 3.39 -0.65 2.46 2.98 0.86 -1.00 1.04
Slovakia 6.75 10.82 5.74 7.36 5.04 8.29 5.39 5.95
Slovenia 0.77 4.86 1.07 1,86 -0.94 2.33 0.72 0.44
Spain 4.82 6.50 -0.62 3.27 3.11 3.97 -0.97 1.85
Euro area (EA12) 1.67 2.44 0.31 1.37 -0.04 -0.09 -0.04 -0.05
Euro area (EA17) 1.71 2.53 0.35 1.42 0.00 0.00 0.00 0.00
AVG (EA12) 2.52 3.59 0.31 1.99 0.77 1.06 -0.05 0.55
AVG (EA17) 2.64 4.86 0.93 2.58 0.88 2.33 0.57 1.13

Source: composed by the author from calculations (formulas 6 and 7) using the Eurostat (2012) and ECB 
(2012) data (output gap results are given in Appendix 1).
A minus (plus) sign indicates that ECB desired interest rate is too high (low) for the country concerned.
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 Analysis of Fig. 3 shows that the spread maximums among the EA countries (maxi-
mum and minimum value differences) in 2001–2009 were similar. This is a clear trend of 
convergence, but in 2010 a divergence can be seen: the spread among the countries’ de-
mands for interest rates diverged. The absolute mean trend was different, and the asym-
metric shock was felt less; the maximum value in 2011 was lower than in 2006. The 
conflicting data may be explained by the fact that convergence tendencies (mean) can be 
felt among many countries, but the “side” values increase and deviate from average (in 
2010Q4, the maximum value was in Luxembourg and the minimum in Ireland).

Such trends are not favourable for the EA: small countries, potentially facing an 
adverse ECB policy, make no significant part of the EA economy and in this case may 
remain ignored, because the ECB will respond to the whole euro area needs where the 
biggest countries have the greatest influence. So, in 2011 the interest rates were raised 
in most unfavourable times, and the EA needs were most diverse in all the EA history.

TABLE 2. The differences between the countries’ (estimated) and the euro area’s interest rates (actual 
and estimated) (Absolute values)

Country

ECB actual and countries’ optimum 
(modulus)

ECB optimal and countries’ optimum  
(modulus)

2000–
2004

2005–
2007

2008–
2012Q2

2000–
2012Q2

2000–
2004

2005–
2007

2008–
2012Q2

2000–
2012Q2

Austria 0.54 1.98 1.53 1.24 1.51 0.59 1.32 1.22
Belgium 1.36 2.55 1.57 1.72 0.92 0.68 1.41 1.04
Cyprus 3.12 4.57 2.29 3.17 2.13 2.04 1.90 2.02
Estonia 5.06 17.81 5.23 8.18 3.38 15.28 4.81 6.75
Finland 1.58 2.72 2.41 2.15 2.33 1.57 1.86 1.98
France 1.56 2.81 0.94 1.64 0.36 0.38 0.38 0.37
Germany 1.13 1.00 1.00 1.05 2.38 2.86 1.39 2.14
Greece 3.29 4.59 2.67 3.47 2.27 2.06 2.34 2.23
Ireland 6.15 6.05 5.77 5.99 4.45 3.98 6.11 4.93
Italy 2.97 2.84 1.08 2.26 1.26 0.60 0.80 0.94
Luxembourg 3.71 8.00 4.23 4.94 2.80 5.47 3.79 3.80
Malta 3.06 2.10 3.49 2.98 4.09 1.22 3.14 2.97
Netherlands 3.54 2.03 1.35 2.39 2.99 0.71 0.91 1.69
Portugal 4.69 3.39 1.13 3.10 2.98 1.07 1.41 1.96
Slovakia 7.65 10.82 6.02 7.82 7.00 8.29 5.53 6.78
Slovenia 2.10 4.86 3.82 3.38 1.69 2.57 3.54 2.57
Spain 4.82 6.50 2.04 4.22 3.11 3.97 1.61 2.78
Euro area (EA12 ) 1.72 2.44 0.55 1.47 0.07 0.09 0.05 0.07
Euro area (EA17) 1.73 2.53 0.60 1.52 0.00 0.00 0.00 0.00
AVG (EA12) 2.95 3.71 2.14 2.85 2.28 2.00 1.94 2.09
AVG (EA17) 3.31 4.98 2.74 3.51 2.68 3.14 2.48 2,72

Source: composed by the author from calculations (formulas 8 and 9) using the Eurostat (2012) data (out-
put gap results are given in Appendix 1).
A minus (plus) sign indicates that the ECB desired interest rate is too high (low) for the country concerned.
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3.2. Deviation unit root analysis

However, just an analysis of the existing differences is not sufficient to understand the 
ECB policy and the possibility to set “optimal” interest rates appropriate for all EA 
countries. Unit root tests show whether these deviations are random and tend to converge 
towards a common value or are affected by other economic processes (e.g., deviations 
have a long-term trend, impact, etc.). Naturally, the optimal situation would be if the 
deviations between a country’s and the EA interest rates were random and tended to 
converge at 0 (the countries’ needs of a particular interest rate would move to the optimal 
EA interest rate).

The ADF test for some data revealed an autocorrelation, so it was set to 0 in most 
cases and ignored.

Table 3 shows the ADF and PP test results of the calculated deviations between opti-
mal national needs and the optimal interest for the EA (ωit time series). Based on the data 
of Table 3 and Table 2, the countries were divided into four groups (Table 4).

Table 4 shows all the analysed countries divided into four quarters:
•	 1st quarter. Deviations below the mean of the EA12 countries, and these devia-

tions are stationary. This is the “good” quarter: six countries (Belgium, Cyprus, 
Finland, France, Italy, and the Netherlands).

•	 2nd quarter. Deviations below the EA12 mean, but the processes are not station-
ary (Austria and Portugal).

FIG. 3. Absolute deviation mean values and differences (2001–2012Q1)

Source: composed by the author.
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•	 3rd quarter. Deviations are higher than the mean of the EA12, but the process is 
stationary (Ireland, Luxembourg, Malta, Slovakia, and Slovenia). It is worth not-
ing that most (Malta, Slovakia, and Slovenia) of the newly joined countries are in 
this quarter.

•	 4th quarter. Deviations are higher than the mean of the EA12 countries, and 
these deviations are not stationary. This is the “bad” quarter (Germany, Greece, 
Spain, and Estonia). (In this case, it should be noted that for Estonia long-term 
data were used, even though it joined the bEA only in 2011).

TABLE 3. Deviations of unit root test results

Country

ADF
test Lag 

order

Phillips–Perron
test

bandwidth
H0 hypothesis 

was rejected by 
two testsCritical value (10%)

τ
 
= –1.612573

Critical value (10%)
τ = –1.612573 

Austria –0.638524 0 –0.726111 1
Belgium –1.910252* 0 –1.889352* 3 +
Cyprus –2.657073** 0 –2.732588*** 2 +
Estonia –1.884493

–1.245000
4
0

–1.560400 5

Finland –1.750793* 0 –2.103333*** 4 +
France –1.190326

–3.493857***
4
0

–3.578878*** 3 +

Germany –1.324733
–0.861786

1
0

–1.007883 3

Greece –0.930260
–0.862914

4
0

–1.360431 3

Ireland –1.602182
–2.074499**

1
0

–1.843408* 4 +

Italy –0.980267
–2.726964***

4 –2.594535** 5 +

Luxembourg –1.265167
–3.016628***

4
0

–3.043544*** 3 +

Malta –2.407334** 0 –2.333162** 3 +
Netherlands –2.263411** 0 –2.285206** 2 +
Portugal –1.086902 0 –1.037339 4
Slovakia –2.282594** 0 –2.269069** 1 +
Slovenia –1.673032*

–1.770483*
5
0

–2.021113** 4 +

Spain –0.836619
–0.409221

3
0

–0.511167 5

Source: calculations by the author (no trend, no drift).
*** Confirmed with a 1% confidence interval.
**  Confirmed with a 5% confidence interval.
*  Confirmed with a 10% confidence interval.
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In summary, we can say that if the ECB would set its rates according to the Taylor 
rule, it would be optimal for six countries (Belgium, Cyprus, Finland, France, Italy, and 
the Netherlands), but for the rest it would not be appropriate in one way or another.

4. “Two-speed” Europe and the ECB policy issues (brief discussion)

In this section, we shall discuss the results, their relationship with the current situation 
in the euro area (2000–2012), and their influence on the academic discussion about the 
euro area crisis.

At a first glance, it may seem strange that Germany, which in 2008 survived the fi-
nancial crisis relatively easily, is placed along with Greece and Spain which face difficul-
ties (Estonia joined the euro area after the financial crisis). Explanations of this phenom-
enon can be seen as the “internal balance of payments crisis” (see, e.g., Krugman, 2012a, 
2012b). In this paper, we do not analyse the body of this problem; we just see its shadows.

When analysing their economic growth (of course, this was associated with inflation 
and thus with optimal interest rates) the countries may be divided into two groups:
1.  Countries that grew too slowly and at the same time faced a lower than average EA 

inflation (this is reflected in the ω time series). The interest rates for these countries 
were too high in 2000–2007, while the rate in 2008–2012Q2 was too low (Austria, 
Germany, partly Belgium, Finland, Malta, and France) (Group I).

2.  Countries that grew faster but at the same time faced a higher than the average EU 
inflation (this is reflected in the ω time series). Interest rates for these countries from 
2000 to 2007 were too high, while the rates in 2008–2012Q2 were too low (Greece, 
Ireland, Spain, Portugal) (Group II).

TABLE 4. Optimal countries for single currency area from the interest setting perspective

Unit root hypothesis was 
rejected (stationary data)

Unit root hypothesis was not 
rejected

Deviations are lower than the 
EA12 absolute deviation mean 

Belgium
Cyprus
Finland
France
Italy
Netherlands

Austria
Portugal

Deviations are higher than the 
EA12 absolute deviation mean

Ireland
Luxembourg
Malta
Slovakia
Slovenia

Germany 
Greece
Spain
Estonia

        - –“good” quarter.

Source: composed by the author.
The countries that joined the EA after 2002 are in italics.
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The processes that took place over the whole period in these groups are different.
Group I countries (2000–2008) of the EA grew slower (and this led to lower infla-

tion rates), which in turn led to the need for lower interest rates. In group II, countries 
(2000–2008) grew faster than the other eurozone countries, and they needed higher in-
terest rates. Because of a higher growth and inflation rates, group II countries lost their 
relative price advantage (competitiveness), while group I countries took on the relative 
competitive advantage. The trends changed in 2008, bursting bubbles which led to the 
economic growth by 2008. Group II countries experienced a sharp economic downturn 
and needed an expansionary monetary policy. Meanwhile, group I countries’ declines 
were less significant, and they were followed by a recovery (due to a relative price ad-
vantage). If these trends continue, the ECB role will be very complex. This confronta-
tion was especially noticeable in mid-2011 when interest rates were raised (on April 13, 
2011 the ECB, to fight the inflation, raised interest rates from 1% to 1.25% and on July 
13, 2011 to 1.5%), although some countries (such as Greece, Spain) were (and are now) 
still facing a severe economic slump and high unemployment. This ECB policy trend 
changed in 2011, and at the end of 2012 the interest rates were gradually reduced to 
0.75%.

In this case, the ECB faces the dilemma of whether to do as required by the aggre-
gated EA data (as it was done in 2011) or take into account the difficulties of individual 

FIG. 4. Inflation and competition dynamics in the EA

Source: composed by author, lines represent supply and demand curves
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countries, but by doing so the ECB should partly ignore the inflation threat. A huge prob-
lem is the “out of touch” countries, especially in the case when their economic weight 
in the EA is low. The fact that the individual countries’ problems and spreads increase 
while the overall EA gravitates towards convergence (Fig. 3) shouldn’t be ignored. Over 
time, these problems may be aggravated, and countries facing these problems may be 
left “stranded”.

The possibility of asymmetric Europe problems is not new in the academic literature 
(e g., Krugman in 1993 had identified the potential problems long before the creation of 
the EA). The European Union officials tend to fiscal rules which in the long term should 
resolve these problems, although it does not receive an explicit support in academic cir-
cles. Krugman (2012b) raised the idea that the inflation target in the euro area should be 
above 4%; this would leave more room for the ECB manoeuvrability, especially given 
the deep underlying problems in the EU (e.g., the problem of labour market rigidities, 
which is practically impossible to solve). Meanwhile, a higher inflation target in the long 
run may help “grow out” of the current differences in competitiveness (4% inflation 
target instead of 2% would lead to 1% lower optimal interest rates for the EA, and this 
would support problematic countries).

Conclusions

In this paper, the individual EA countries’ monetary policy needs and the actual and 
optimal ECB policy in 2000–2012Q2 are analysed. The interest rates calculated by the 
Taylor rule are considered to be optimal for individual countries. The analysis of indi-
vidual countries’ needs revealed that in (2000–2012Q2) most in line with the actual ECB 
benchmark rates were the needs of Austria, Finland, France, Germany, Malta, while 
most out of line were the needs of Estonia, Luxembourg, Slovakia, Spain, Greece, and 
Portugal.

The analysis of the optimal EA’s and individual members’ interests has shown that 
the ECB faces the problem of setting the optimal interest rates for the needs of all EA 
members, because their need tend to be asymmetrical. Separate countries’ needs devia-
tions increase (extreme values), which leads to the ECB dilemma (like the mid-2011 
interest rate rise, while some countries still faced the economic slump). If in the long 
term the needs of individual countries differ significantly from the EA needs, they are 
likely to be ignored, and the ECB will set the interest rates that suit the EA but not its 
countries’ needs.

In this paper, a way to measure the individual countries’ suitability for the EA is pro-
posed from the interest rate setting perspective: the calculated interest rate should be be-
low the EA12 mean, and the deviation from the optimal EA12 rates should be stationary. 
In individual countries, needs of interest rates differ, and an analysis of these deviations’ 
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unit root has revealed that countries most suitable for a single currency are Belgium, Cy-
prus, Finland, France, Italy, and the Netherlands. Meanwhile, Greece, Spain, Germany, 
and Estonia did not meet any criteria. Also, Germany had the needs of interest rates that 
were opposite in nature from the needs of Spain and Greece (Spain and Greece during 
2000–2008 had to have a higher interest rate, while during 2008–2012 the interest rate 
should have been lower, and for Germany vice versa).
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APPENDIX 1.  Authors’ estimated output gaps

Source: composed by the author from calculations using the Eurostat 
(2012) data.


