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Abstract

This paper revisits the “one-size-fits-all” challenge posed by the European Central Bank’s

(ECB) monetary policy within the heterogeneous economic landscape of the euro area. Using

a dataset spanning from 1999Q1 to 2019Q4 for the ECB interest rate and from 2004Q4

onwards for the Wu-Xia shadow rate, we compute country-specific hypothetical Taylor rates

across EU-11 countries and examine the dynamic effects of the difference between these

rates and the actual ECB policy rate, the so-called Taylor Rate Gaps (TRGAPs), on GDP

growth and inflation. Employing panel and country-specific local projections, our findings

reveal that positive TRGAPs negatively impact economic growth, with this effect being

more pronounced in periphery countries compared to core countries. The analysis highlights

the limitations of a uniform monetary policy in addressing the diverse economic conditions

within the euro area, suggesting the need for a more tailored approach to foster balanced

and sustainable growth across the region.
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1 Introduction

While the conduct of monetary policy by major central banks via the traditional interest rate

channel was significantly constrained by the Effective Lower Bound (ELB) on interest rates for

most of the 2010s, the recent inflationary developments have substantially changed the landscape.

For the euro area, and in particular for the European Central Bank (ECB), this development

puts the well-known “one-size-fits-all” problem of a single monetary policy in a heterogenous

monetary union again on the spotlight. Indeed, while the sources – disruptions of the global

supply chains triggered by the COVID-19 pandemic and high energy prices due to the Russian

war on Ukraine, respectively – and extent of the rise of headline inflation are similar across the

euro area countries, it is unclear how, in a hypothetical scenario, different independent monetary

policies would look like if the euro area, and a common monetary policy dictated by the ECB,

did not exist.

How the “one-size-fits-all” problem may affect the macroeconomic development of the euro

area was studied intensively during the 2000s, when large, and more importantly, persistent

inflation rate differentials among euro area countries raised some concern of researchers and

policy-makers. Although most studies focused on the dynamics of inflation in euro area countries

from an empirical perspective (Alberola, 2000, ECB, 2003, Altissimo et al., 2006), only a few

studies focused on the design of optimal monetary policy in a heterogenous monetary union

(see e.g. Benigno, 2004, Lombardo, 2006, Benigno and López-Salido, 2006, Gaĺı and Monacelli,

2008, Proaño, 2012 and Abbritti and Mueller, 2013). The outbreak of the Global Financial

Crisis (GFC) in 2007, and the subsequent global recession, including the euro area, led this

discussion lose momentum, as more pressing topics, like the development of macrofinancial models

to understand the GFC dynamics, were of a higher priority. Given the current high inflation

environment in the euro area, the recent interest rate hikes, and the significant likelihood that

member states may still feature by and large the same structural differences regarding their

capability to adjust to monetary policy shocks than a decade ago, it is worthwhile to revisit the

extent of the “one-size-fits-all” problem from a quantitative perspective.

Starting with the premise that the Taylor rule (Taylor, 1993) provides a good approximation

of what would be an adequate or near optimal policy rate given output gap and inflation de-

velopments, we estimate the dynamic effect on GDP growth stemming from what we call the

Taylor Rate Gaps (TRGAP), i.e. the difference between the actual ECB policy rate and the

hypothetical Taylor interest rate, which would target country-specific output and inflation devel-

opments. For this purpose, we make use of traditional panel regressions and more state-of-the-art

local projections (Jordà, 2005). Through this approach, we aim at quantifying to what extent
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the ECB’s “one-size-fits-all” monetary policy has affected (either positively or negatively) the

macroeconomic development of the euro area countries contemporaneous and over time. Further,

we examine whether this effect varies significantly across subgroups of euro area countries, in par-

ticular the so-called core (Belgium, Denmark, France, Germany, Luxembourg and Netherlands)

and the so-called periphery (Greece, Ireland, Italy, Portugal and Spain) countries.

The contribution of this paper can be summarized as follows: First, corroborating the findings

of Nechio (2011), we find that the ECB’s “one-size-fits-all” interest rate policy has often devi-

ated from the rates suggested by the Taylor rule for individual euro area countries, especially

in peripheral economies, where the misalignment between actual ECB rate and hypothetical

country-specific Taylor rates has tended to be larger. Second, and more importantly, we find

that while the monetary policy misalignment represented by the TRGAP has a statistically

significant and negative immediate effect on real GDP growth, this effect becomes statistically

insignificant when longer horizons are considered. Third, this negative effect seems to be more

pronounced in periphery than in core euro area countries, indicating that the former are more

sensitive to monetary policy misalignments than the latter. Finally, an increase in the TRGAP

has a negative impact on Harmonized Index of Consumer Price (HICP) inflation not only con-

temporaneously, but over time, being the lagged effect stronger at a horizon of four quarters.

This effect is similar in core and periphery countries.

The remainder of this paper is organized as follows: Section 2 reviews the related theoretical

and empirical literature. Section 3 outlines the data and the applied econometric methodologies.

Section 4 summarizes and discusses the results and Section 5 draws some concluding remarks

from this study.

2 Literature Review

Ever since the foundation of the euro area the potential “one-size-fits-all” problem of a single

monetary policy in a heterogenous currency union has been of considerable concern to poli-

cymakers and researchers alike. The core of the debate centers around the effectiveness and

appropriateness of a single monetary policy applied across a diverse set of economies, each with

distinct economic conditions and needs. The following brief literature review discusses the key

contributions to this debate, focusing on the dynamics of inflation, growth, and the application

of the Taylor Rule within the euro area.

In the new macroeconomic environment resulting from a monetary unification and the related

disappearance of the country-specific nominal exchange rates, other macroeconomic characteris-
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tics such as the mobility of the production factors and the degree of wage and price flexibility

obtain an even more important role as macroeconomic adjustment mechanisms at the national

level to asymmetric shocks. According to the Optimum Currency Area (OCA) theory developed

by Mundell (1961), McKinnon (1963) and Kenen (1969), a high mobility of the factors of produc-

tion, and especially of labor, is a central pre-condition for countries to be adequate candidates

for a common currency area. Only in a currency union with high interregional factor mobility,

asymmetric shocks do not represent a threat for the internal stability of the former because the

regional labor markets are able to absorb these shocks in a quick and efficient manner by reorga-

nizing the distribution of the labor force within the regions. In such a case, the currency union’s

central monetary authorities are thus able to focus on the currency union’s external balance,

once the internal balance was assured by the high interregional labor mobility.

A particular development of concern during the early 2000s was the persistent inflation rate

differentials existent between many euro area countries that lead to significant shifts in their

relative competitiveness (see e.g. ECB, 2003, 2005 and Angeloni and Ehrmann, 2007). As also

discussed by Alberola (2000) and De Haan (2010), not the existence itself of inflation rate differ-

entials is problematic, as they are unavoidable in a world with multiple idiosyncratic shocks, but

their significant persistence. If inflation differentials among member countries remain relatively

small, they may prevent significant shifts in relative competitiveness between them. However, if

structural characteristics lead to a significant persistence in such differentials (as found e.g. by

Altissimo et al., 2006 and Proaño, 2007), they may lead to a divergent economic performance

under a common currency and a common monetary policy, representing a threat for the stability

of the monetary union. Gros and Hefeker (2002) identify this heterogeneity across euro area

member states to be the main reason why the consequences of a common monetary policy might

be weak or inefficient in some states. Finally, according to Lane (2006), the pricing policy at the

nation-state level is another cause for inflation persistence and the disparity in macroeconomic

outcomes.

Against this background, a first strand of research on optimal monetary policy in a currency

union highlighted at the theoretical level concerns over the suitability of a common monetary

policy. Especially, in a heterogeneous union marked by a diverse set of economic frameworks im-

plemented into the economic structures of nations-states at different levels of development, these

concerns arise. Using a two-country dynamic stochastic general equilibrium (DSGE) framework,

Benigno (2004) investigates how optimal monetary policy should be conducted in a currency

union characterized by countries with different degrees of nominal rigidities. He argues that in

such a currency union the central bank should place greater emphasis on stabilizing inflation

in the country or countries with the highest nominal rigidity, because inflationary shocks are
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more disruptive in high-rigidity economies, where slow price and wage adjustments can lead to

prolonged economic distortions and welfare losses. The author therefore suggests that a “one-

size-fits-all” approach to monetary policy may be suboptimal in diverse unions like the euro area,

advocating instead for a policy framework that weighs inflation differently based on each mem-

ber’s structural characteristics. Alternatively, Lombardo (2006) models – also within a standard

DSGE framework – a currency union with countries differing in their degree of competition,

finding that a welfare maximizing central bank should react more aggressively to the inflation

pressure generated by the more competitive economy. Benigno and López-Salido (2006) use an

optimizing-agent DSGE model for the euro area to analyze how the existence of heterogeneity

in inflation persistence across regions matters for the design of monetary policy, finding that

deviating from the traditional HICP targeting for instance taking into account such inflation

inertia may create wrong incentives. Proaño (2012), using a behavioral framework, and Abbritti

and Mueller (2013), employing a DSGE approach, focus on labor market asymmetries within the

euro area.1 Both studies conclude that focusing on the inflation developments of the country

with the more rigid labor market is welfare-enhancing.

The resurgence of inflation and the recent tightening of monetary policy by the ECB have re-

newed the focus on the “one-size-fits-all” problem. Within this realm, Gern et al. (2022) examine

the inflation divergence during the period of post-pandemic recovery, and discuss how structural

differences between member countries—such as productivity levels, labor market conditions, and

fiscal policies—contribute to these inflation disparities. The authors conclude that the traditional

monetary policy approach is ill-suited to counteract inflationary pressures across the euro area.

This has led to calls for a more tailored approach to monetary policy that accounts for national

differences in economic conditions, echoing the concerns raised in earlier literature. In this line

of thought, Palek and Schwanebeck (2019) advocate for a combination of monetary and macro-

prudential policies to better respond to asymmetric shocks, arguing that monetary policy alone

cannot fully address divergent economic conditions, see also Dräger and Proaño (2020). Proaño

and Lojak (2021) propose a state-dependent inflation target, allowing the central bank to adjust

its inflation goals based on varying economic conditions, which enhances economic stability and

resilience by mitigating the impact of asymmetric shocks across countries.

Another point of extensive debate and scrutiny amongst scholars is the European Union’s

fiscal stance. A centralized monetary policy implies substantial challenges especially considering

the heterogeneity within the union, fiscal policy can be determined by national authorities, in

particular as a instrument for shock absorption (see e.g. Gaĺı and Monacelli, 2008). However, the

1While Proaño (2012) uses the search-and-matching approach by Mortensen and Pissarides (1994) to model
the dynamics of the labor markets, Abbritti and Mueller (2013) model labor market frictions through hiring costs
that increase in the degree of labor market tightness.
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economic and monetary union (EMU) member states are additionally obliged to and restricted

by the Stability and Growth Pact (SGP) and other EU fiscal rules, which impose limits on

budget deficits and public debt levels. Whilst these measures ensure fiscal discipline and exces-

sive deficits, aiming at the prevention of financial distress, these constrains limit the individual

member state to adequately respond to economic downturns (as illustrated by e.g. Proaño and

Lojak, 2017). Masera (2021) finds this results especially significant for EU periphery countries.

According to this author, states like Greece, Italy and Spain were unable to enact broad fis-

cal measures during times of crisis owing to their high public debt and the compliance to EU

fiscal rules. Thus, these countries were forced into austerity measures worsening the economic

recession (Hauptmeier and Leiner-Killinger, 2020). In this context, Arvai (2024) highlights the

importance of political cohesion and shared fiscal policies in ensuring the long-term stability of

currency unions, suggesting that deeper political and fiscal cooperation among member states is

crucial for sustainable success.

On more practical grounds the Taylor rule has been a well-established approximation of

what the “adequate” or near-optimal interest rate should be for given output gap and inflation

developments since the seminal work by Taylor (1993). Against this background, Nechio (2011)

shows that the ECB’s “one-size-fits-all” interest rate policy has often deviated from the rates

suggested by the Taylor rule for individual euro area countries, especially in peripheral economies,

where the misalignment between actual ECB rate and hypothetical country-specific Taylor rates

has tended to be larger. This discrepancy creates challenges for economic recovery, as higher-

than-optimal interest rates for peripheral countries exacerbate their economic struggles, such as

elevated unemployment and slow growth. To the best of our knowledge, no study so far has

investigated the macroeconomic consequences of the “one-size-fits-all” ECB monetary policy on

the individual euro area countries using econometric panel regression techniques and the Taylor

rule as the policy benchmark. The objective of this paper is thus to fill this gap in the literature.

3 Data and Methodology

For the following econometric analysis we use a balanced panel of the EU-11 countries (Belgium,

Denmark, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal and

Spain) on a quarterly basis covering the period from 1999Q1 to 2019Q4 for the ECB main

refinancing operations (MRO) interest rate and starting from 2004Q4 onwards for the Wu-Xia

rate.2 We use data on annualized quarter-to-quarter real GDP growth and HICP inflation, as

2We do not use more recent observations to avoid the inclusion of extraordinary effects on inflation of the
COVID-19 pandemic and the Russian aggression war on Ukraine.
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well the unemployment rate, the government to GDP ratio and the ECB policy rate stemming

from the OECD and the Eurostat databases. Data on the Wu-Xia rate stems from Cythia

Wu’s website directly. Table 1 summarizes the variables under consideration, their definitions

and sources. The summary statistics of these variables, grouped also by core and periphery

differentiation, are reported in Table 4 in the Appendix.

Table 1: Variables Definition and Sources

Variable Definition Source

Real GDP growth Percentage change from the previous quarter, chain OECD
linked volume (2015=100), seasonally adjusted

Inflation Annual percent change in Harmonized Index of Consumer OECD

Prices (HICP)
Unemployment rate Number of unemployed persons as a percentage of the labor force Eurostat

Gov. Debt as % GDP Gross debt of the general government as a percentage of GDP. Eurostat

ECB policy rate Main refinancing operations (MRO) interest rate, St. Louis Fed
measured at the end of each month.

Wu-Xia shadow rate Shadow rate computed using the method of Wu and Xia (2017) Cythia Wu’s website
and Wu and Xia (2020)

Figure 1 depicts the EU aggregate inflation rate around the 2% target over time, showing

the fluctuations and variability in inflation across different periods. From 1995 to 2000, the

inflation rate fluctuated around the target, with the actual rate mostly staying within a close

range. There were significant periods where the inflation rate exceeded it, particularly around

2001 and 2007. A notable peak around 2007 indicates a period of higher inflation, followed by a

sharp drop during the Global Financial Crisis around 2008-2009. Post-crisis, the inflation rate

remained relatively low, often below its target, indicating periods of low inflation or deflation.

Around 2011, there was a brief spike in inflation, but it quickly fell back below the target. There

was a significant rise in inflation around 2021-2022, indicating a sharp increase above the target,

likely reflecting recent economic disruptions, such as the COVID-19 pandemic and subsequent

recovery efforts. Overall, the inflation rate exhibits considerable volatility over the examined

period, with periods of both high inflation and deflation. The ECB’s efforts to maintain inflation

around the 2% target have faced challenges, particularly during major economic events like the

financial crisis and the COVID-19 pandemic. The recent sharp increase in inflation highlights

potential concerns for economic stability and the effectiveness of a uniform monetary policy in

achieving the desired inflation target.
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Figure 1: EU aggregate inflation rate around the 2%-target with confidence intervals.

To formalize our analysis of the potential misaligment of the ECB monetary policy with

country-specific requirements, we compute hypothetical Taylor rates for the EU-11 countries

i = 1, . . . , 11 using the formula

iit = r̄ + ϕπ (π
i
t − π∗

t ) + ϕy y
i
t (1)

where iit is the hypothetical short-term interest rate for country i in time t according to the

Taylor rule, πi
t is the corresponding annual inflation rate and yit the corresponding output gap.

Nechio (2011) uses the values r̄ = 1%, π∗
t = 2%, ϕπ= 1.5 and ϕy =1 to characterize the ECB

policy rate. Accordingly, equation 1 turns to

iit = 1 + 1.5 (πi
t − 2) + yit (2)

where we use the Hodrick and Prescott (1997) filter with λ = 1600 for quarterly data to obtain

a measure of each country’s output gap yit.

Next, we compute the absolute difference between the country-specific hypothetical Taylor

rate for a country i at time t and the actual ECB rate rate – what we will call the Taylor Rate

Gap – i.e.

TRGAP i
t = iECB

t − iit. (3)

We will interpret these gaps as a proxy for the potential inadequateness of the “one-size-fits-all”

monetary policy of the ECB for the individual euro area countries, as done e.g. by Nechio (2011).
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Accordingly, a positive TRGAP i
t at time t implies an excessively restrictive conventional ECB

interest rate policy for an individual country i given its country-specific output and inflation

developments.

Additionally, in order to take into account the effects of quantitative easing implemented

by the ECB since the GFC, we compute an alternative TRGAP using the Wu and Xia (2016)

shadow rate iWX
t , and denote it as

WXTRGAP i
t = iWX

t − iit. (4)

Figure 2 displays the hypothetical country-specific Taylor rate (red) against the ECB policy

rate (blue) and the Wu and Xia (2016) shadow rate (green) (upper panels) and corresponding

TRGAPs (lower panels) for the considered EU-11 countries.

Belgium Denmark France Germany

Luxembourg Netherlands Greece Ireland

Italy Portugal Spain

Figure 2: Upper panels (left axis): ECB short-term policy rate (blue), hypothetical country-
specific Taylor rate (red) and Wu and Xia (2016) shadow rate (blue); Lower panels (right axis):
TRGAP ECB (purple) and TRGAP WX (pink) for individual EU-11 countries. Sources: St.
Louis Fed, Wu’s website and authors’ calculations.

During the GFC, the Taylor rates across nations drop sharply below zero, reflecting a rec-

ommendation for highly accommodative monetary policy in response to the economic downturn.
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The ECB policy rate decreases but remains constrained by the zero lower bound, not following

the Taylor rate’s steep decline. Similarly, during the European debt crisis (2010-2014), the Tay-

lor rate shows heightened volatility, dropping significantly, while the ECB policy rate remains

relatively stable and positive. The Wu-Xia shadow rate, however, tracks the more aggressive

accommodative stance suggested by the Taylor rule during these periods, extending below zero

to reflect unconventional monetary policy. A general pattern is that in response to economic

disruptions, the Taylor rate plummets, suggesting an urgent need for monetary easing, but the

ECB rate remains limited by practical constraints. The divergence in rates is more severe in

periphery countries compared to core countries, which indicates more sensitive economic condi-

tions and greater vulnerability to restrictive monetary policy in the periphery, empasizing the

heterogeneous impact of ECB policies across the euro area. Overall, Figure 2 illustrates both

alignment and divergence between ECB policy (and the Wu-Xia shadow rate) and Taylor rule

recommendations, reflecting the ECB’s need to balance multiple objectives and the limitations

of the Taylor rule as a strict guide during economic crises.

When it comes to the divergence in TRGAPs, we observe an opposing pattern compared to

those of interest rates across nations. In core countries, both Taylor rate gaps (purple for the ECB

policy rate and pink for the Wu-Xia rate) remain relatively close to zero, advocating that core

countries’ monetary conditions were close to optimal (according to the country-specific Taylor

rules) and a strong alignment between the ECB policy rate and the macroeconomic requirements

of core countries. Core countries, marked by strong industrial sectors and export-driven growth,

seem thus to have benefited more from the ECB’s monetary policy environment compared to

periphery countries. Further, core countries show economic resilience especially during times

of cases while still experiencing challenges during the ultra-low interest rate environment. In

peripheral euro area countries, like Portugal, persistent and significant negative TRGAPs in the

post-2008 period suggest that those countries face prolonged disinflationary or deflationary pres-

sures, necessitating aggressive monetary easing. The wide negative bars across nations highlight

the mismatch between ECB policy and the specific macroeconomic needs of the periphery na-

tions, characterized by significant structural issues (e.g., high debt, weak competitiveness) that

were exacerbated by mismatched monetary policy. The inability of individual countries in the

monetary union to conduct an independet monetary policy, together with the fiscal constraints

determined by the Stability and Growth Pact, see to have contributed to prolonged periods of

low economic growth. The post-2015 ultra-low interest rate environment provided some relief but

highlighted at the same time the structural inefficiencies of the euro area in addressing long-term

growth challenges.
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These figures illustrate thus the ECB’s challenges in balancing the diverse economic needs of

EU-11 countries under a single monetary policy. Both the hypothetical Taylor rate and TRGAP

reveal instances where country-specific conditions diverged from the ECB’s unified stance, high-

lighting the economic impact of crises. During such periods, the ECB’s accommodative path may

have supported weaker economies but did not always align with conditions in stronger economies,

leading to persistent gaps and demonstrating the limitations of a “one-size-fits-all” approach in

the euro area. A greater fiscal coordination is thus critical to address these misalignments, that

would undermine the long-term cohesion of the euro area, especially during future crises.

To formally examine how TRGAP may affect economic growth in the euro area, we first

regress real GDP growth (and inflation) on the Taylor rule gap TRGAP (and alternatively, the

WX-TRGAP) and a set of control variables using alternative panel regression specifications for

all euro area, core and periphery countires without and with country fixed effects, with country

time fixed effects, and with random effects. Then, we apply the local projection method by Jordà

(2005) using the following panel regression

yit = αi + βj∆TRGAPi,t−j +

j+K∑
k=1

ΓkXi,t−j−k + εi,t (5)

where yit denotes the real GDP growth rate (or the inflation rate), with the subscripts i =

1, ..., N and t = 1, ..., T denoting the respective countries and the time periods, respectively,

∆TRGAPi,t−j corresponds to the change in the gap between the actual ECB policy rate and

the hypothetical country-specific Taylor rates as described by equation (3). Alternatively, the

regression considers teh difference between the Wu-Xia shadow rate and the country-specific

Taylor rates as described by equation 4). Xi,t−k−j represents the matrix of control variables at

lag t− k − j These variables specifically include two lags of the real GDP growth rate, inflation

and the government debt as % GDP. Finally, εi,t denotes uncorrelated, normally distributed

country-specific random shocks.

Local projections (LP), introduced by Jordà (2005), are a flexible econometric technique used

to estimate the impulse response functions (IRFs) of economic shocks on key variables over dif-

ferent time horizons. Unlike traditional vector autoregression (VAR) models, local projections

directly estimate the effect of a shock at each time horizon through a series of regressions, instead

of relying on iterated forecasts based on a single estimated model. Thus, local projections are

advantageous over traditional VAR methods in terms of robustness and accuracy. For instance,

Ramey and Zubairy (2018) estimate the dynamic responses of output to government spending

shocks. Local projections allow them to directly estimate the impact of fiscal policy on output

10



over time, while also accounting for different states of the economy, such as high or low unem-

ployment, or when interest rates are near the zero lower bound. This method is chosen for its

flexibility and ability to estimate the effects of shocks over different horizons without relying on a

single structural model, making it particularly useful for assessing non-linear relationships, such

as the varying effects of fiscal policy in different economic conditions.

Further, Auerbach and Gorodnichenko (2012) uncover the non-linear, state-dependent nature

of fiscal multipliers, providing more precise estimates of the varying impacts of fiscal policy

across the business cycle. Local projections allow them to capture the changing effects of these

shocks over time and provide flexibility in distinguishing between different phases of the business

cycle (recession vs. expansion). By estimating the effects separately for periods of economic

expansion and contraction, local projections help avoid the restrictive assumptions of linearity in

traditional methods, such as VAR models, making it possible to identify non-linearities in fiscal

multipliers. Likewise, Teulings and Zubanov (2014) explore the long-term effects of financial

crises on economic growth, with a particular focus on whether economies fully recover from such

shocks or experience persistent, long-lasting effects on output. The paper aims to answer the

critical question of whether economies return to their pre-crisis growth paths after recessions or if

there are permanent losses to output. In summary, the use of the local projections methodology

seems appropriate for analyzing the effects of Taylor Rate Gaps on output and inflation because

of their flexibility, robustness to model misspecification, and ability to capture heterogeneous

responses across countries, while mitigating the risks of cumulative estimation errors seen in

traditional VAR models (Plagborg-Møller and Wolf, 2021).

The following caveat of our approach should be discussed at this stage, namely the use of

∆TRGAPi,t−j as the shock variable in the following panel regressions. Indeed, as the variable

TRGAP is constructed via equation (3), the country-specific output developments enter by

construction (though in a nonlinear, time-varying and weighted manner) in the determination

of both the actual ECB policy rate, and the country-specific Taylor rates (a similar argument

holds for WXTRGAP constructed via equation (4)). Accordingly, the shocks represented by

∆TRGAPi,t−j should not be understood as identified structural shocks as e.g. those monetary

policy innovations computed by Altavilla et al. (2019), but rather as a first approximation to

country-specific monetary misalignment shocks that calls for further research.
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4 Empirical Results

4.1 Panel Regressions

Table 2 presents the results of panel regressions for real GDP growth as the dependent variable,

with the primary explanatory variable being the TRGAP, across different model specifications.

The sample covers ECB policy rate data from 1999Q1 to 2020Q4 and is categorized into “All

countries”, “Core countries”, and “Periphery countries” groups.

Across all groups, the TRGAP coefficient is consistently negative and highly significant, at

the 1% level, indicating a strong inverse relationship between TRGAP and economic growth.

The TRGAP coefficient ranges from -0.204 to -0.345, suggesting that a higher Taylor Rate Gap

is associated with a reduction in real GDP growth for the average EU country. This means that

when the actual ECB rate is higher than the country-specific Taylor rate (a positive TRGAP),

economic growth slows down, possibly due to tighter-than-recommended monetary conditions.

The TRGAP effect is even more pronounced for periphery countries, with coefficients between

-0.259 and -0.393. This larger coefficient indicates that periphery economies are more exposed to

deviations of the ECB rate from the country-specific Taylor rate. For core countries, the TRGAP

coefficients are lower across the different model specifications, suggesting that core countries have

other, more dominant economic dynamics or are less directly impacted by or more robust to

ECB monetary policy deviations. Model (1) yields a moderate fit across groups, with adjusted

R2 values of 0.118, 0.126, and 0.128 for all, core, and periphery countries, respectively. The

significant TRGAP coefficient implies that even without controlling for individual or time effects,

there is a general negative relationship between TRGAP and economic growth. By controlling

for country-specific factors (Model (2)), the regression’s fit improves, particularly for periphery

countries (adjusted R2 = 0.131). Therefore, country-level differences explain a substantial part

of the variation in growth rates. The higher adjusted R2 in Model (3) implies that both country-

specific characteristics and common temporal factors are important for understanding economic

growth. The use of random effects provides a reasonably good fit, as suggested by the Hausman

test supporting the use of Model (4) over Model (2).3 The findings underscore the nuanced

impact of ECB policy across different economies and the importance of considering both cross-

sectional and temporal factors in panel data analyses. The F− and χ2−statistics reinforce the

models’ overall significance, supporting the validity of the regressions across different groups and

model specifications.4

3However, we use the fixed effects model for local projections to account for unobserved heterogeneity across
countries, ensuring robustness in capturing country-specific dynamics over time.

4Figures 5, 6, 7, 8 in the Appendix report the local projections for all countries in our sample individually.
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Table 2: Panel regressions with real GDP growth as dependent variable. Sample: 1999Q1-
2019Q4.

Model
Explanatory variable (1) (2) (3) (4)

All countries
TRGAP −0.204∗∗∗

(0.026)
−0.22∗∗∗
(0.026)

−0.345∗∗∗
(0.031)

−0.215∗∗∗
(0.026)

Observations 757 757 757 757
Adjusted R2 0.118 0.107 0.277 0.116
F-Statistic 10.202 10.170 4.324
χ2-Statistic 109.708
p-value 0.000 0.000 0.000 0.000
Hausman test 0.247

Core countries
TRGAP −0.145∗∗∗

(0.028)
−0.153∗∗∗

(0.027)
−0.391∗∗∗

(0.040)
−0.150∗∗∗

(0.027)

Observations 465 465 465 465
Adjusted R2 0.126 0.121 0.422 0.127
F-Statistic 7.097 7.244 4.816
χ2-Statistic 78.751
p-value 0.000 0.000 0.000 0.000
Hausman test 0.878

Periphery countries
TRGAP −0.259∗∗∗

(0.0465)
−0.288∗∗∗

(0.046)
−0.393∗∗∗

(0.057)
−0.28∗∗∗
(0.046)

Observations 292 292 292 292
Adjusted R2 0.128 0.131 0.336 0.136
F-Statistic 4.900 5.338 2.682
χ2-Statistic 56.486
p-value 0.00 0.00 0.00 0.00
Hausman test 0.92
Country fixed effects no yes yes no
Time fixed effects no no yes no
Random effects no no no yes

Note: Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01 significance
levels. Model (1) summarizes a pooled OLS regression; Model (2) a panel regression with
country fixed-effects, Model (3) a panel regression with country and time fixed effects
and Model(4) a panel regression with random effects. Hausman tests suggest that the
random-effect regressions are the appropriate models. In the regressions with all coun-
tries the first and the second lags of the ECB rate, the real GDP growth rate, the HICP
inflation rate and the government debt-to-GDP ratio where included. In the core and
periphery regressions, only the first lag of these variables was included due to the low
cross-sectional dimension of the panel.

The use of the Wu-Xia shadow rate, as a robustness check in place of the ECB-MRO rate,

confirms the negative relationship between the Wu-Xia Taylor Rule Gap (WXTRGAP) and

both real GDP growth and HICP inflation. The panel regression results for real GDP growth

(Table 5 in the Appendix) highlight that the TRGAP remains a statistically significant predictor
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of economic growth across all country groups. For all countries, the coefficients range between -

0.208 and -0.369, with the strongest effect observed in Model (3), which incorporates both country

and time fixed effects. The results for core countries exhibit relatively smaller coefficients (-0.079

to -0.31), indicating a lower impact of WXTRGAP shocks compared to periphery countries. For

periphery countries, the coefficients are the largest (-0.282 to -0.463), underscoring their higher

vulnerability to monetary policy misalignments that is likely to be caused by a more constrained

fiscal space. These results underline the role of heterogeneity in the euro area, as core and

periphery countries respond differently to monetary policy shocks.

Table 3 summarizes the alternative panel regression specifications with HICP inflation as the

dependent variable. Across all groups and models, the TRGAP coefficient is consistently negative

and highly statistically significant at the 1% level, indicating an inverse relationship between the

TRGAP and HICP inflation. In other words, a positive Taylor Rule Gap is associated with lower

inflation, as expected. Compared to the real GDP growth regressions just discussed, Inflation in

core countries is more sensitive to deviations of the ECB rate from the country-specific Taylor

rule. This finding possibly reflects a closer alignment with ECB monetary policy as opposed

to periphery countries in which other economic or structural factors might smooth the impact

of a shock on inflation. Similar to the impact of the TRGAP on real GDP growth, Model (3),

which includes both country and time fixed effects, yields the highest adjusted R2 values across

all groups, suggesting that accounting for both country-specific characteristics and time-specific

shocks provides the best fit.

The panel regression results using the Wu-Xia shadow rate can be found in Table 6 in the

Appendix. The negative and significant relationship between the WXTRGAP and inflation holds

across all country groups, with the strongest effect observed in core countries (-0.129 to -0.151).

Periphery countries exhibit slightly weaker effects, with coefficients ranging from -0.059 to -0.082,

reflecting relatively less sensitivity to WXTRGAP shocks. However, the adjusted R2 values

remain high, indicating that the models explain a substantial portion of the variation in inflation

dynamics. Overall, the findings underline the important role of ECB policy in determining

inflation dynamics, particularly through adherence to or deviations from country-specific Taylor

rule prescriptions.
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Table 3: Summary of panel regressions with HICP inflation as dependent variable. Sample:
1999Q1-2020Q4.

Model
Explanatory variable (1) (2) (3) (4)

All countries
TRGAP −0.104∗∗∗

(0.008)
−0.105∗∗∗

(0.009)
−0.094∗∗∗

(0.009)
−0.104∗∗∗

(0.008)

Observations 757 757 757 757
Adjusted R2 0.893 0.888 0.936 0.893
F-Statistic 571.821 546.184 122.959
χ2-Statistic 6280.28
p-value 0.000 0.000 0.000 0.000
Hausman test 0.275

Core countries
TRGAP −0.145∗∗∗

(0.012)
−0.146∗∗∗

(0.012)
−0.166∗∗∗

(0.015)
−0.146∗∗∗

(0.012)

Observations 465 465 465 465
Adjusted R2 0.847 0.840 0.928 0.845
F-Statistic 235.046 223.605 67.631
χ2-Statistic 2539.21
p-value 0.000 0.000 0.000 0.000
Hausman test 0.909

Periphery countries
TRGAP −0.087∗∗∗

(0.013)
−0.091∗∗∗

(0.013)
−0.086∗∗∗

(0.015)
−0.087∗∗∗

(0.013)

Observations 292 292 292 292
Adjusted R2 0.914 0.912 0.945 0.914
F-Statistic 282.632 274.814 56.74
χ2-Statistic 3108.95
p-value 0.000 0.000 0.000 0.000
Hausman test 0.962
Country fixed effects no yes yes no
Time fixed effects no no yes no
Random effects no no no yes

Note: Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01 significance
levels. Model (1) summarizes a pooled OLS regression; Model (2) a panel regression with
country fixed-effects, Model (3) a panel regression with country and time fixed effects
and Model(4) a panel regression with random effects. Hausman tests suggest that the
random-effect regressions are the appropriate models. In the regressions with all coun-
tries the first and the second lags of the ECB rate, the real GDP growth rate, the HICP
inflation rate and the government debt-to-GDP ratio where included. In the core and
periphery regressions, only the first lag of these variables was included due to the low
cross-sectional dimension of the panel.
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4.2 Local Projection Results

We now turn to the discussion of the effect of TRGAP on real GDP growth and inflation over

time as represented by the local projections approach.

Local Projections with TRGAP

(a) All countries (b) Core countries (c) Periphery countries

Local Projections with WXTRGAP

(d) All countries (e) Core countries (f) Periphery countries

Figure 3: Cumulated Response of real GDP growth to a TRGAP shock (first row) and to a
WXTRGAP shock (second row). Notes: the blue line refers to the average development of
economic growth and the shaded areas are a 95%, 90% and 68% confidence interval. We control
for unemployment rate and government debt as % GDP with two lags respectively.

Figure 3 illustrates the local projections for economic growth in response to a TRGAP shock

(first row) and to a WXTRGAP shock (second row) across all European countries in our sample,

for a horizon of up to eight quarters. The solid blue line represents the average response of

economic growth to the shock, while the shaded areas denote the confidence intervals around

this estimate. At large, the impulse responses confirm the results of the panel regressions. A

TRGAP shock has a strong initial negative impact on growth in the first and second quarter

following the shock. This suggests that when the ECB policy rate is set higher than the Taylor

rule recommendation (a positive TRGAP), growth declines sharply across EU-11 countries. After

about two quarters, the negative impact on growth quickly diminishes, fluctuating around zero

from the third period onward. This indicates that while there is an immediate, significant impact

on growth, the effect becomes more moderate over time and stabilizes closer to zero. Periphery
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countries show a more pronounced and slightly more resilient recovery following the initial shock,

while core countries show a smaller initial impact and a more uncertain longer-term response.

Similarly, the cumulative response of real GDP growth to a WXTRGAP shock exhibits a sharp

initial decline across all country groups, followed by stabilization near zero over time. Core

countries display a slower recovery and greater variability, reflecting structural differences, while

periphery countries experience a more pronounced initial decline but recover to near-zero growth

over longer horizons.

Local Projections with TRGAP

(a) All countries (b) Core countries (c) Periphery countries

Local Projections with WXTRGAP

(d) All countries (e) Core countries (f) Periphery countries

Figure 4: Cumulated response of HICP inflation to a TRGAP shock (first row) and to a WX-
TRGAP shock (second row). Notes: the blue line refers to the average development of economic
growth and the shaded areas are a 95%, 90% and 68% confidence interval. We control for un-
employment rate and government debt as % GDP with two lags respectively.

Figure 4 illustrates the response of HICP inflation to a TRGAP shock (first row) and to a

WXTRGAP shock (second row). Similarly to the effect on GDP growth, a TRGAP shock leads

to an immediate and negative impact on inflation, becoming however more pronounced over time,

reaching its lowest point by the fourth quarter. This aligns with the theoretical expectation that

tighter-than-optimal monetary policy dampens inflation. As before, we observe medium-term

moderation and long-term recovery. In comparison, the impact is also more severe in core than in

periphery countries. Nonetheless, we observe a faster recovery in core countries. The relatively
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wide confidence intervals indicate some uncertainty, particularly in the first few periods, but

they narrow over time as the impact stabilizes. This suggests a more reliable estimate of the

long-term effect. Additionally, the confidence intervals are wider for periphery countries, which

may reflect greater economic heterogeneity among periphery countries, leading to less consistent

responses to monetary policy shocks. Analogously, a WXTRGAP shock results in an immediate

and significant decline in inflation, with the strongest effects observed in core countries. Inflation

in periphery countries shows a faster recovery but stabilizes at a negative level, emphasizing

persistent downward pressure from monetary policy misalignments.

5 Concluding Remarks

How significant is the misalignment of the ECB monetary policy with the individual requirements

of the euro area countries? Or put it differently: How fitting is “one-size-fits-all”? Using the

Taylor (1993) rule as the underlying theoretical framework for our empirical analysis, we investi-

gated this question by means of standard panel regressions and both, panel and country-specific

local projections (Jordà, 2005).

Our estimation results indicate a generally negative statistical relationship between economic

growth and inflation, and the difference between the ECB rate and the hypothetical individual

Taylor rates of euro area countries (TRGAP). However, this effect diminishes and becomes sta-

tistically insignificant over longer horizons implying monetary neutrality. The negative impact

of the TRGAP, espacially on inflation, is more pronounced in periphery euro area countries com-

pared to the core, thus periphery economies are more sensitive to monetary policy misalignments.

This sensitivity potentially points to the structural differences between these regions, with core

countries being more dependent on the ECB’s policy framework.

When considering the effect of potential monetary policy misalignments on HICP inflation,

our results show that an increase in the TRGAP has a persistently negative impact on inflation.

The effect is strongest at a lag of approximately four quarters, suggesting that the transmission of

monetary policy misalignments to inflation is both delayed and prolonged. Notably, the alterna-

tive regressions of the Wu-Xia shadow rate further underscores these dynamics. During periods

when the nominal ECB policy rate is constrained by the zero lower bound, the Wu-Xia shadow

rate better captures the accommodative stance of unconventional monetary policy. Using this

measure, the impact of WXTRGAP on both growth and inflation remains negative and statis-

tically significant, with periphery countries displaying a sharper but more uncertain response

to WXTRGAP shocks. Overall, the regressions with the Wu-Xia shadow rate provide robust

support for the main findings, highlighting the negative effects of ECB monetary policy mis-
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alignments, measured by the TRGAP and the WXTRGAP shocks on growth and inflation, with

significant heterogeneity across core and periphery euro area countries. This reinforces the het-

erogeneity within the euro area, emphasizing the need for nuanced and flexible monetary policy

approaches that account for the varying sensitivities of member states to policy misalignments.

These findings suggest that the potential “one-size-fits-all” problem of a unique monetary

policy in the euro area, while existent and statistically significant, is relevant mostly at short

(contemporaneous) horizons, but does not seem to have sizable effect over time neither in core nor

in periphery countries as long as real GDP growth is concerned. Regarding inflation, the “one-

size-fits-all” problem seems to be more relevant, in particular at longer horizons. Against the

background of the theoretical literature regarding the optimal design of monetary policy in the

euro area, our findings seem to suggest that the country-specific fiscal and/or macroprudential

policies may be indeed more appropriate to deal with country-specific developments (as argued

e.g. by Gaĺı and Monacelli, 2008 and more recently by Palek and Schwanebeck, 2019).

Our analysis addresses a key issue that, to the best of our knowledge, has not been addressed

before, namely the macroeconomic impact of the potential misalignment of the ECB interest

rate policy with country-specific requirements. Investigating this issue requires reforms that go

beyond monetary policy, such as enhanced fiscal integration, structural convergence, and new

risk-sharing mechanisms to support a more resilient and cohesive euro area. Looking forward,

the key challenge will be to reform the EU’s fiscal rules to allow for more flexibility while main-

taining fiscal discipline. This could involve introducing more nuanced fiscal rules that account

for the economic conditions of individual member states or creating mechanisms for greater fiscal

transfers within the euro area to help countries weather asymmetric shocks (see e.g. De Grauwe

and Foresti, 2016 and Kopits, 2017). Without such reforms, the EU risks perpetuating the eco-

nomic divergence between core and periphery countries, with potentially destabilizing effects on

the entire region.
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A Summary statistics

Table 4: Summary statistics: EU-11 and core and periphery subgroups. Authors’ calculations.

Variable Mean Std. Dev. Min. Max. N
All countries

GDP Growth Rate 0.448 1.415 -5.563 23.375 924
Inflation 1.8 1.384 -6.128 6.568 924
Unemployment rate 8.938 4.872 2.1632 27.784 807
Gov. Debt % GDP 77.687 39.725 6.8 187.5 823
Hypothetical Taylor rate 0.913 3.119 -14.664 13.333 924
ECB policy rate 1.732 1.500 0 4.75 924
Wu-Xia rate -0.735 3.312 -7.42 4.258 671
TRGAP 0.819 2.706 -9.833 15.664 924

Core countries
GDP Growth Rate 0.455 0.907 -4.682 5.183 504
Inflation 1.711 0.954 -1.219 5.589 504
Unemployment rate 6.902 2.347 2.163 16.133 496
Gov. Debt % GDP 68.854 26.885 18.5 126.6 484
Hypothetical Taylor rate 0.759 2.37 -6.419 8.032 504
ECB policy rate 1.732 1.500 0 4.75 504
Wu-Xia rate -0.735 3.314 -7.42 4.258 366
TRGAP 0.972 2.157 -4.474 7.419 504

Periphery countries
GDP Growth Rate 0.439 1.849 -5.563 23.375 420
Inflation 1.906 1.763 -6.128 6.568 420
Unemployment rate 12.186 5.975 3.811 27.784 311
Gov. Debt % GDP 90.297 50.337 6.8 187.5 339
Hypothetical Taylor rate 1.097 3.824 -14.664 13.333 420
ECB policy rate 1.732 1.500 0 4.75 420
Wu-Xia rate -0.735 3.315 -7.42 4.258 305
TRGAP 0.634 3.238 -9.833 15.664 420
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B Panel regression results for the Wu-Xia rate

Table 5: Panel regressions with real GDP growth as dependent variable. Sample: 2004Q4-
2019Q4.

Model
Explanatory variable (1) (2) (3) (4)

All countries
WXTRGAP −0.208∗∗∗

(0.031)
−0.221∗∗∗

(0.031)
−0.369∗∗∗

(0.038)
−0.218∗∗∗

(0.031)

Observations 515 515 515 515
Adjusted R2 0.138 0.127 0.282 0.135
F-Statistic 8.477 8.598 4.152
χ2-Statistic 91.588
p-value 0.000 0.000 0.000 0.000
Hausman test 0.174

Core countries
WXTRGAP −0.079∗∗∗

(0.029)
−0.083∗∗∗
(−0.029)

−0.31∗∗∗
(0.048)

−0.084∗∗∗
(0.029)

Observations 329 329 329 329
Adjusted R2 0.117 0.117 0.436 0.119
F-Statistic 4.933 5.397 4.855
χ2-Statistic 55.467
p-value 0.000 0.000 0.000 0.000
Hausman test 0.845

Periphery countries
WXTRGAP −0.282∗∗∗

(0.057)
−0.314∗∗∗

(0.057)
−0.463∗∗∗

(0.074)
−0.308∗∗∗

(0.056)

Observations 186 186 186 186
Adjusted R2 0.167 0.174 0.356 0.184
F-Statistic 4.366 4.827 2.572
χ2-Statistic 52.660
p-value 0.00 0.00 0.00 0.00
Hausman test 0.999
Country fixed effects no yes yes no
Time fixed effects no no yes no
Random effects no no no yes

Note: Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01 significance
levels. Model (1) summarizes a pooled OLS regression; Model (2) a panel regression with
country fixed-effects, Model (3) a panel regression with country and time fixed effects
and Model(4) a panel regression with random effects. Hausman tests suggest that the
random-effect regressions are the appropriate models. In the regressions with all coun-
tries the first and the second lags of the ECB rate, the real GDP growth rate, the HICP
inflation rate and the government debt-to-GDP ratio where included. In the core and
periphery regressions, only the first lag of these variables was included due to the low
cross-sectional dimension of the panel.
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Table 6: Summary of panel regressions with HICP inflation as dependent variable. Sample:
2004Q4-2019Q4.

Model
Explanatory variable (1) (2) (3) (4)

All countries
WXTRGAP −0.092∗∗∗

(0.009)
−0.097∗∗∗

(0.009)
−0.075∗∗∗

(0.009)
−0.093∗∗∗

(0.009)

Observations 515 515 515 515
Adjusted R2 0.894 0.892 0.942 0.894
F-Statistic 394.781 389.372 124.763
χ2-Statistic 4322.54
p-value 0.000 0.000 0.000 0.000
Hausman test 0.292

Core countries
WXTRGAP −0.129∗∗∗

(0.013)
−0.134∗∗∗

(0.013)
−0.151∗∗∗

(0.018)
−0.130∗∗∗

(0.013)

Observations 329 329 329 329
Adjusted R2 0.852 0.849 0.936 0.850
F-Statistic 172.887 168.924 72.977
χ2-Statistic 1879.68
p-value 0.000 0.000 0.000 0.000
Hausman test 0.456

Periphery countries
WXTRGAP −0.075∗∗∗

(0.013)
−0.082∗∗∗

(0.014)
−0.059∗∗∗

(0.016)
−0.075∗∗∗

(0.013)

Observations 186 186 186 186
Adjusted R2 0.918 0.915 0.95 0.918
F-Statistic 188.603 183.155 53.503
χ2-Statistic 2074.63
p-value 0.000 0.000 0.000 0.000
Hausman test 0.989
Country fixed effects no yes yes no
Time fixed effects no no yes no
Random effects no no no yes

Note: Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01 significance
levels. Model (1) summarizes a pooled OLS regression; Model (2) a panel regression with
country fixed-effects, Model (3) a panel regression with country and time fixed effects and
Model(4) a panel regression with random effects. Hausman tests suggest that the fixed-
effect regressions are the appropriate models. In the regressions with all countries the
first and the second lags of the ECB rate, the real GDP growth rate, the HICP inflation
rate and the government debt-to-GDP ratio where included. In the core and periphery
regressions, only the first lag of these variables was included due to the low cross-sectional
dimension of the panel.
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C Country-specific local projections using the ECB-MRO rate
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Figure 5: Local projections for real GDP growth for all, core and periphery countries. Notes: the blue line
refers to the average development of economic growth and the shaded areas are a 95%, 90% and 68% confidence
interval. We control for unemployment rate and government debt as % GDP with two lags respectively.
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Figure 6: Local projections for HICP inflation for all, core and periphery countries. Notes: the blue line refers
to the average development of economic growth and the shaded areas are a 95%, 90% and 68% confidence interval.
We control for unemployment rate and government debt as % GDP with two lags respectively.
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D Country-specific local projections using the Wu-Xia rate
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Figure 7: Local projections for real GDP growth for all, core and periphery countries. Notes: the blue line
refers to the average development of economic growth and the shaded areas are a 95%, 90% and 68% confidence
interval. We control for unemployment rate and government debt as % GDP with two lags respectively.
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Figure 8: Local projections for HICP inflation for all, core and periphery countries. Notes: the blue line refers
to the average development of economic growth and the shaded areas are a 95%, 90% and 68% confidence interval.
We control for unemployment rate and government debt as % GDP with two lags respectively.
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