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Abstract
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tries using survey data. Our findings provide evidence that consumers form their expec-

tations in a way that is consistent with empirical and theoretical models of the monetary

transmission mechanism, both at the aggregate level and at the country level. Monetary

policy is particularly effective in coordinating consumer price expectations, while the up-

dating of unemployment expectations is more disperse across countries. We also find that

consumption plans respond heterogeneously and not necessarily in line with revisions in
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1 Introduction

Central banks increasingly focus on communication and the steering of private sector expecta-

tions as policy tools.1 And these tools should be more effective when the private sector has a

better understanding of how monetary policy works.2 In this paper, we use survey data from

euro area member countries to characterize consumers’ beliefs about the effects of monetary pol-

icy and compare these expected effects to the predictions of standard macroeconomic models

and the actual macroeconomic dynamics induced by monetary policy shocks.

The euro area represents a particularly interesting setting to study the effect of policy shocks

on expectations. Although the member countries are subject to a common monetary policy,

perceptions of this policy may vary across countries. Heterogenous beliefs about the monetary

policy transmission mechanism potentially complicate the communication and implementation

of the common monetary policy and may, ultimately, contribute to differences in the trans-

mission mechanisms across the member countries. In fact, several studies document that the

transmission of monetary policy is to some degree heterogeneous across the member countries

due to differences in e.g. institutional environments and economic structures (e.g. Ciccarelli

et al., 2013; Almgren et al., 2021; Corsetti et al., 2021; Mandler et al., 2021). Our paper sheds

light on the question whether consumers’ beliefs about the monetary transmission mechanism

are characterized by similar heterogeneities.

To study the responses of macroeconomic variables and survey expectation measures to

monetary policy shocks, we estimate a factor-augmented vector autoregression (FAVAR) as in

e.g. Bernanke et al. (2005), Forni et al. (2009), and Forni and Gambetti (2010). The FAVAR

1Bems et al. (2021) show that central banks increasingly manage to anchor inflation expectations and Diegel
and Nautz (2021) show that monetary policy can effectively steer inflation expectations in the U.S. Although
Coibion et al. (2020, 2021) point out that central banks’ capacity to influence expectations is limited, they identify
potential leverage for the management of expectations as a policy strategy.

2Haldane and McMahon (2018) discuss the desirability of central bank communication with the general public.
Eusepi and Preston (2010) analyze monetary policy in a model where subjective beliefs are not necessarily
consistent with the true structure of the model.
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methodology allows us to approximate the information set of the ECB by including a large

amount of information and we are able to take inter-country dependencies into account (see e.g.

Boivin et al., 2008; Barigozzi et al., 2014; Corsetti et al., 2021). Our dataset includes macroe-

conomic and financial time series as well as survey data obtained from the Joint Harmonized

EU Programme of Business and Consumer Surveys (BCS) of the European Commission for the

euro area aggregate and for 11 member countries from 2003 to 2019. We identify euro area

monetary policy shocks using high-frequency interest rate surprises that occur within a tight

time window around ECB announcements from the Euro Area Monetary Policy Event-Study

Database of Altavilla et al. (2019).3

Our results suggest that survey respondents generally revise inflation and unemployment

expectations in the directions predicted by standard macroeconomic models (see e.g. Smets and

Wouters, 2007). Moreover, the responses of consumers’ expectations are in line with actual

macroeconomic dynamics following a monetary policy shock. This is the case for the euro

area and the majority of member countries, despite a certain degree of heterogeneity. In this

sense, we conclude that consumers’ subjective models are in general aligned with empirical and

theoretical models of the monetary transmission mechanism.

At the country-level, we find that contractionary policy shocks give rise to lower expected

price pressure in all countries in our sample and although unemployment expectations respond

only weakly or with a negative sign in a few countries, unemployment expectations are revised

upward in the majority of countries. In countries where unemployment expectations are adjusted

in a way that is at odds with the standard theoretical transmission mechanism, the revisions in

expectations are still consistent with the responses of the actual unemployment rates in these

3To ensure that we do not capture so-called information effects associated with information about the ECB’s
assessment of the economic outlook (see e.g. Campbell et al., 2012; Cieslak and Schrimpf, 2019; Nakamura
and Steinsson, 2018; Miranda-Agrippino and Ricco, 2021), we use interest rate surprises that are orthogonal to
information effects (Jarocinski and Karadi, 2020; Jarociński, 2020; Andrade and Ferroni, 2021).

3



countries. Nevertheless, we also find that planned major purchases, which we interpret as a

proxy for consumers’ consumption plans, respond only heterogeneously and not necessarily in

line with consumer price and unemployment expectations.

From a policy perspective, our results suggest that ECB announcements manage to influence

expectations relatively symmetrically across the euro area. This is especially the case for con-

sumer price expectations. Yet, the adjustment of consumption plans is characterized by more

pronounced heterogeneity, which suggests that there are limits to how much the management

of inflation expectations can achieve in terms of influencing aggregate demand, since revised

expectations do not appear to fully feed through to consumption plans.

Our analysis is closely related to several contributions that study how consumers interpret

monetary policy in the U.S. To characterize consumers’ subjective models of the economy, Andre

et al. (2021) conduct a survey experiment and show that respondents expect inflation to increase

after an unexpected interest rate hike and to decline after a surprise interest rate decrease, in

contrast to theoretical models. In addition, consumers expect the unemployment rate to re-

main unchanged after an unexpected interest rate decrease. Geiger and Scharler (2021) study

observational data from the Michigan survey and find that consumers revise unemployment and

inflation expectations roughly in line with standard macroeconomic models. Dräger et al. (2016)

show that central bank communication increases consumers’ understanding of macroeconomic

relationships and Carvalho and Nechio (2014) find that consumers update expectations consis-

tent with a Taylor rule. Apart from methodological differences, we contribute to this literature

by studying euro area data and in particular heterogeneity across the euro area countries.

A number of papers study inflation expectations in the euro area.  Lyziak and Paloviita

(2017) find that inflation expectations have become less anchored since the 2008 financial crisis.

Similarly, Miccoli and Neri (2019) analyze financial market-based measures of inflation expecta-
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tions and find that inflation expectations responded more strongly to surprise inflation releases

during the financial crisis and the sovereign debt crisis. However, this sensitivity disappeared

after the ECB launched its Expanded Asset Purchase Program. Eminidou et al. (2020) show

that contractionary ECB announcements reduce inflation expectations of consumers in the euro

area only if their information set is well aligned with the ECB’s information set. Aßhoff et al.

(2021) find that although unconventional ECB policy manages to influence inflation expec-

tations, the effect is mostly transitory. In contrast to these studies, we do not only analyze

the effects on inflation expectations, but use the responses of survey variables to characterize

consumers’ subjective models of the transmission mechanism.

Finally, several contributions emphasize heterogeneities in the monetary transmission mech-

anism in the euro area. From a methodological point of view, the paper closest to ours is

Corsetti et al. (2021), who also estimate a FAVAR model and use a high-frequency approach for

identification of monetary policy shocks. Barigozzi et al. (2014) use a FAVAR model and impose

sign restrictions to identify policy shocks. Both these papers find substantial heterogeneities in

the responses of prices and unemployment across euro area member countries. Hachula et al.

(2020) document asymmetric reactions in response to unconventional monetary policy shocks.

Almgren et al. (2021) estimate local projection regressions with high-frequency shocks and con-

clude that liquidity constraints can explain heterogenous output effects. Mandler et al. (2021)

estimate a large-scale Bayesian VAR model to study the effects of contractionary euro area pol-

icy shocks in Germany, France, Italy and Spain. While GDP declines somewhat less in Spain

than in the other countries, the price decrease is weakest in Germany. Burriel and Galesi (2018)

estimate a global VAR and identify expansionary unconventional policy shocks in the euro area.

Their results suggest that the output gains from unconventional policy measures are smaller in

countries with weaker banking systems. Heterogenous responses to common monetary shocks
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are also found in Georgiadis (2015) using a global VAR model. In a panel-VAR setting, Ci-

ccarelli et al. (2013) investigate the role of financial fragility of banks, households, firms and

governments for the monetary transimission in the euro area and find that monetary policy has

larger output effects in countries with increased sovereign financial stress.

The remainder of the paper is structured as follows: Section 2 first describes the dataset,

the FAVAR, and the identification approach. Section 3 presents our main results for the euro

area aggregate and at the country level. In Section 4, we present a battery of robustness checks.

Finally, Section 5 concludes the paper.

2 Data and Empirical Framework

2.1 Survey Data

We use consumer survey data provided through the Joint Harmonized EU Programme of Busi-

ness and Consumer Surveys (BCS). The monthly consumer survey, which has been included in

the BCS since 1972, is conducted based on harmonized questionnaires and a common timetable

by national partner institutes. The data are made available through the European Commis-

sion. Sample sizes of consumer surveys per country are large by international standards and

typically exceed 1 000 respondents. The average sample size for the euro area as a whole is 24

200 participants.4

To infer respondents’ expectations of the future macroeconomic development following mon-

etary policy shocks, we use the following two questions to measure consumer price and unem-

ployment expectations:

By comparison with the past 12 months, how do you expect that consumer prices will develop

4For a detailed description of the survey, please see https://ec.europa.eu/info/sites/default/files/bcs user guide.pdf.
BCS data is used in e.g. Duca-Radu et al. (2020), Eminidou et al. (2020), and D’Acunto et al. (2021).
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in the next 12 months? They will...

How do you expect the number of people unemployed in this country to change over the next

12 months? The number will...

Survey respondents provide qualitative answers to these questions according to a five-option

ordinal scale. For the question about consumer prices, respondents have the following options:

prices will increase more rapidly, increase at the same rate, increase at a slower rate, stay about

the same, and fall. For the unemployment question, the options are increase sharply, increase

slightly, remain the same, fall slightly, and fall sharply. Moreover, respondents can indicate that

they do not know.

In addition to expected consumer price and unemployment dynamics, we study how con-

sumers’ consumption plans are influenced by policy shocks. To do so, we use answers to the

question about planned major purchases:

Compared to the past 12 months, do you expect to spend more or less money on major

purchases (furniture, electrical/electronic devices, etc.) over the next 12 months? I will spend...

Survey respondents have again six options for answering this question: much more, a little

more, about the same, a little less, much less, and don’t know.

Given the qualitative nature of the survey answers, we use scores to aggregate the data.

The seasonally adjusted monthly scores, which we include in the VAR model, are provided by

the European Commission. For instance, as a measure of consumer price expectations in each

period t, PEXPt, the score is calculated as

PEXPt = (PPt + 1/2Pt)− (1/2Mt +MMt),

where PPt denotes the percentage of respondents having chosen the option ‘increase more
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rapidly’, Pt is the percentage of respondents who answered ‘increase at the same rate’, Mt is

the percentage of respondents with ‘stay about the same’, and MMt is the percentage of re-

spondents who indicated ‘fall’. The balance score that summarizes responses to the consumer

price question, PEXPt, increases if the weighted share of respondents who expect increasing

prices, at least at the same rate compared to the last 12 months, increases more strongly than

the weighted share of those respondents who expect either constant or lower prices. Aggre-

gated measures of unemployment expectations, UEXPt, and consumption plans, MPURt, are

obtained analogously.

Table 1 shows means, standard deviations, and pair-wise correlations of the survey measures.

With respect to prices, Panel (A) suggests that consumers in Germany, Austria and Finland

tend to expect prices to increase at least at the same rate more often than in other countries,

while the opposite is true for Italian households. With respect to unemployment, Panel (B) illus-

trates that households across the euro area expect an increase in unemployment more often than

a decrease, with Greece standing out in particular in this context. For price as well as unem-

ployment expectations, the balance scores are positively correlated across all member countries,

which suggests that household expectations in the euro area are to some extent synchronized.

When looking at planned major purchases in Panel (C) instead, we can regularly detect negative

correlations between consumption plans in different euro area countries. Also, the largest stan-

dard deviation exceeds the smallest one by a factor of almost 10, while this number is around

2 for price and unemployment expectations. While we cannot draw definitive conclusions from

Table 1, this might suggest that the potential for a heterogeneous transmission of monetary

policy is largest for consumption plans. Consistent with unemployment expectations, however,

consumers in all member countries are planning less major purchases on average.
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2.2 High-Frequency Data

To identify monetary policy shocks, we use high-frequency data from Altavilla et al. (2019),

who provide changes in interest rates and asset prices between 15 minutes before the ECB

press release and 15 minutes after the end of the following press conference.5 These high-

frequency changes should capture only the effect of the monetary policy announcement and can

be plausibly viewed as exogenous from non-policy developments (e.g. Kuttner, 2001; Gürkaynak

et al., 2005). Rather than deriving an interest rate surprise from a single interest rate, we use

the first principal component of the high-frequency changes in different Overnight Index Swap

(OIS) rates with maturity between 1 month and 1 year as the interest rate surprise, which we

denote by it. OIS rates capture market expectations on the future level of the Euro Overnight

Index Average (EONIA). Given the maturities of up to one year, the interest surprise it captures

forward guidance to some extent, in addition to conventional monetary policy (e.g. Gürkaynak

et al., 2005; Nakamura and Steinsson, 2018).

While macroeconomic shocks, such as aggregate demand or supply shocks, should not occur

systematically within the short time window selected around monetary policy announcements,

several contributions stress that the central bank announcements typically convey information

about the central bank’s assessment of economic situation (e.g. Campbell et al., 2012; Nakamura

and Steinsson, 2018; Jarocinski and Karadi, 2020). Since a policy rate increase will often be

a reaction to an improved economic outlook of the central bank, the associated announcement

might therefore lead to increased optimism among market participants and counteracting effects.

To avoid that our policy surprise measure is contaminated by these information effects, we

follow Jarocinski and Karadi (2020) and Jarociński (2020) and use stock market data to obtain

a pure policy surprise, mt, that is orthogonal to the central bank information surprise (see

5We use interest rate surprises from the ‘monetary event’ window. In addition, we delete the observation on
08/10/2008, as in Jarociński (2020), since this surprise is the result of a coordinated action with the Federal
Reserve.
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also Miranda-Agrippino and Ricco, 2021; Andrade and Ferroni, 2021). The main identifying

assumption is that a contractionary pure policy shock reduces the present value of expected

future dividends and ultimately results in lower stock market prices. Instead, an information

shock which is associated with higher interest rates would lead market participants to adopt

a more optimistic outlook, which transmits to an increase in the Stoxx 50 Index. Thus, we

impose the restrictions that interest rates and stock prices move in opposite directions following

a policy shock, but in the same direction in response to an information shock.

We use the high-frequency change in the Stoxx 50 Index around ECB announcements form

Altavilla et al. (2019) as the stock market surprise, and impose these identifying assumptions

using rotational sign restrictions as in Jarociński (2020).6 Once we have estimated the pure

monetary policy surprise, we include this policy surprise measure as an internal instrument in

our FAVAR model, as we will discuss below. An advantage of this approach are efficiency gains

since the number of endogenous variables in the model can be kept low.7

2.3 Estimation and Identification

In this section we describe the FAVAR model, its estimation, and the identification of the policy

shocks. We use a large dataset that consists of M = 181 financial and macroeconomic series for

the euro area and individual member countries ranging from 2003M1 to 2019M4.8 In addition

to these series, the dataset includes the survey expectation measures discussed in Section 2.1.

As it is standard, we transform each series to induce stationarity prior to the estimation,9 and

6A detailed discussion of this approach is available in the supplementary material.
7Alternatively, the approach proposed in Jarocinski and Karadi (2020), can be used to take information effects

into account using the same identifying assumptions. With this strategy, two internal instruments instead of only
one are needed. As a robustness check, we estimate the model with the approach of Jarocinski and Karadi (2020)
and find that although the median responses closely resemble our baseline results, the credible sets are somewhat
larger.

8The sample is mainly determined by data availability, since several time series, particularly at the member
country level, are not available for earlier periods and the intraday data, which is used to calculate the surprises,
is rather noisy before 2002 (see Altavilla et al., 2019). In addition to euro area aggregates we use data from
Germany, Austria, Belgium, Spain, Finland, France, Ireland, Italy, Netherlands, Portugal, and Greece, where the
selection of countries is determined by data availability.

9A detailed data description and the transformation codes are available in the supplementary material.
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combine the macroeconomic data and the survey data in a vector xt with dimension M × 1.

Assuming that the information contained in the series in xt can be summarized by L unob-

served common factors, we model the joint dynamics of these factors and the policy instrument

mt as

yt = c+

p∑
j=1

Bjyt−j + ut, (1)

where yt = [mt, f
′
t ]
′ and ft is a L × 1 vector of factors, c is a vector of constants, the Bj are

matrices of autoregressive coefficients, and ut ∼ N (0,Σ) is a vector of error terms. In our

baseline model, we set p = 6.10

The observed series in xt are related to the common factors and idiosyncratic components

according to:

xt = λfft + λmmt + et, (2)

where λm, which is M × 1, and λf , which is M × L, contain the loadings on mt and ft,

respectively. For the vector of idiosyncratic components et, we assume et ∼ N (0, R), where R

is a diagonal matrix.11

Equations (1) and (2) represent a FAVAR model (see e.g. Bernanke et al., 2005; Stock and

Watson, 2005; Forni and Gambetti, 2010). As a first step, and prior to the estimation of the

dynamic system in Equation (1), we estimate the L common factors.

As an initial estimate of the factors, which we denote as f̃0t , we calculate the first L principal

components from xt. Note that although mt is treated as a common factor in the factor equation

(2), it is not included in the principal components analysis. Hence, without any correction, its

influence would be captured by the estimated principal components. Therefore, we follow Buch

10To explore the robustness with respect to the lag order, we consider different values for p in the supplementary
material.

11This assumption implies that all the commonalities between the variables in yt are captured by λyt, while et
instead involves the idiosyncratic component of each variable.

11



et al. (2014) and use the iterative procedure proposed in Boivin and Giannoni (2007) to remove

mt from the factor space: We regress xt on f̃0t and mt to obtain initial estimates of the factor

loadings λ̃0m and λ̃0f . Based on these estimates, we calculate x̃0t = xt− λ̃0mmt, i.e. we remove the

part in xt explained by the observed factor. In the next step of the iteration, we extract a new

set of L principal components from x̃0t and repeat the procedure until convergence is achieved.12

Based on the information criterion of Bai and Ng (2002), we set the number of factors to

L = 8 .13 Table 2 shows the percentage of variance explained by the unobserved factors. In

sum, the unobserved factors account for 67% of the variance in the dataset. Table 3 illustrates

the variance explained in the HICP, the unemployment rate, and the survey measures. Al-

though there are some cases where the factors explain smaller shares of the variance, e.g. the

unemployment rates in Austria and Belgium, for the majority of the series, in particular for the

survey measures, the factors explain a reasonable amount of the variance.

After the estimation of the factors, we combine the estimated factors with the policy instru-

ment in the vector of endogenous variables and estimate the model in Equation (1). To do so, we

define zt = [IN , IN ⊗ y′t−1, ..., IN ⊗ y′t−p]′, where N = 1 + L and β = (c′, vec(B′1)
′, ..., vec(B′p)

′)′,

and rewrite the model in Equation (1) more compactly as:

yt = z′tβ + ut, (3)

where zt is K ×N , K = (Np+ 1)N , β is K × 1 and ut is N × 1.

Given the short sample period and since our model contains 9 endogenous variables and 6 lags

in the baseline, meaningful inference may be complicated by imprecisely estimated parameters

(e.g. Sims 1980; Giannone et al. 2015). Therefore we estimate the model with Bayesian methods

12We consider this process as being converged if the sum of squared residuals of xt = λ̃j
f f̃

j
t + λ̃j

mmt + et, where
j denotes the current iteration number, changes by less than 0.000001 compared to the previous iteration.

13In the supplementary material, we evaluate the sensitivity of our results with respect to the number of factors.
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and add prior information for the estimation of the models’ parameters (see also Mumtaz and

Surico, 2009; Korobilis, 2013).14

More precisely, specify a Minnesota type prior for the means and variances of the VAR

coefficients with β ∼ N (β, V ) and Σ ∼ iW (Σ, ν) (Doan et al., 1984; Litterman, 1986). Since

the variables in the dataset are transformed to be stationary, we set the prior means of the

autoregressive coefficients in β to zero. Σ is an N ×N diagonal matrix and the elements on the

main diagonal, σi, are estimated as the residuals of univariate autoregressions with p lags for

each variable in yt. Following Kadiyala and Karlsson (1997), we allow for only a small influence

of the prior on the posterior distribution of Σ by setting the prior degrees of freedom in the

inverse Wishart distribution to ν = N + 2, which is the smallest possible value for which the

first two moments of the distribution are well-defined.

V is a K × K diagonal matrix with ασi
r2σj

on the main diagonal for i, j = 1, ..., N and r is

the lag order of each coefficient. Thus, we assume that the prior variance of the autoregressive

coefficients becomes smaller as the lag order increases, which is a standard assumption in the

literature and implies that these coefficients are shrunk towards zero more aggressively (see e.g.

Koop and Korobilis, 2010; Blake and Mumtaz, 2017). Finally, we set the tightness parameter

α = 0.2, which implies a relatively loose specification, i.e. the prior should have only a rather

influence on the results, as it is common in the literature (see e.g. Jarocinski and Karadi, 2020;

Bańbura et al., 2010).15

We use a Gibbs Sampler for posterior simulation to sequentially draw from p(β|y,Σ) and

p(Σ|y, β), where y is a T × N matrix comprising observations t = 1, ..., T of the endogenous

variables. In sum, we simulate 6000 Gibbs Sampler iterations, of which we reject the first 2000

14Figures A.2 to A.6 in the supplementary material show that although our baseline results remain robust with
an uninformative prior, the responses are less precisely estimated.

15Similarly, we choose a loose prior on the intercepts in Equation (1), setting them to 1002.
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as burn-in and save every second draw afterwards. To account for uncertainty in the estimation

of the loadings, we draw the loadings and the corresponding covariance matrix in the factor

equation (2) at each iteration from a normal distribution with a loose prior centered at zero. 16

Since the policy instrument mt should be exogenous with respect to the macroeconomic en-

vironment, identify the monetary policy shock using a Cholesky decomposition with mt ordered

first in the vector of endogenous variables as suggested in Plagborg-Møller and Wolf (2021).17

Based on the estimated factor loadings, we obtain the impulse response functions of the under-

lying macroeconomic and financial variables for the euro area and for the individual member

countries.

3 Results

3.1 Euro Area Results

As a first analysis, we present results for the euro area as a whole in Figure 1, where Panel (A)

shows the responses of key macroeconomic variables to a contractionary monetary policy shock:

the harmonized index of consumer prices (HICP) as a price measure, the unemployment rate

(UNEMP) and industrial production (IP) as proxies for economic activity and the overnight

index swap rates with maturities of 2 years (OIS2Y) and 10 years (OIS10Y) as proxies for

risk-free interest rates. Similar variables are typically analyzed in small-scale monetary VAR

models (see e.g. Altavilla et al., 2019; Hachula et al., 2020; Andrade and Ferroni, 2021). Panel

(B) presents the responses of the scores summarizing consumer price expectations (PEXP),

unemployment expectations (UEXP), and consumption plans, captured by the planned major

16A detailed discussion is available in the supplementary material.
17Alternatively, the purged surprise could be used as an instrumental variable in a proxy VAR as in Gertler

and Karadi (2015). Plagborg-Møller and Wolf (2021) show that structural estimation can also be implemented
with an appropriately ordered recursive model. Results based on an estimation using this proxy VAR approach
for identification are shown in the supplementary material in Figures A.2 to A.6.
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purchases score (MPUR).18

We see from Panel (A) that consumer prices start to decline immediately following a con-

tractionary shock. The unemployment rate increases slowly and reaches a peak after about 12

months. Similarly, the response of industrial production is u-shaped. The two interest rates

increase on impact, albeit only marginally systematically. And although the 10-year rate re-

mains persistently above its pre-shock level, the increase is only short-lived in case of the 2-year

rate.19 Overall, these responses are in line with the predictions of standard models and with

the existing evidence on the effects of monetary policy shocks in the euro area (Barigozzi et al.,

2014; Corsetti et al., 2021; Jarocinski and Karadi, 2020; Hachula et al., 2020).

Panel (B) shows that consumers in the euro area expect the policy shock to be followed

by downward pressure on consumer prices and an increase in unemployment. These responses

are consistent with the macroeconomic dynamics shown in Panel (A) and with the transmission

mechanism incorporated in standard New Keynesian models (see e.g. Smets and Wouters, 2007).

The score summarizing consumer price expectations responds only slowly, while the score

associated with unemployment expectations increases already on impact. The maximum effects

occur roughly 6 months after the shock and both variables are close to their pre-shock levels

again about 2 years after the shock. Thus, the expectation measures respond less persistently

than the macroeconomic variables, which is in line with the forecasting lead of the survey, where

respondents are asked about their assessment during the next 12 months.

Using consumer survey data and a different identification approach, Geiger and Scharler

(2021) show that although U.S. consumers generally interpret the consequences of macroeco-

18Note that since the survey variables are summarized in balance scores, we cannot compare the magnitude of
their responses with those of macroeconomic variables.

19Corsetti et al. (2021) include the response of the German 2-year rate and find a more pronounced response
(see also Barigozzi et al., 2014). We also estimated German bond yield responses and found them to be almost
identical to those of the OIS rates in Figure 1 (not shown here).
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nomic shocks in line with theoretical predictions, their interpretation of monetary policy shocks

is less clear. Similarly, Andre et al. (2021) find that U.S. households predict the sign of the

inflation response to a policy shock incorrectly in a survey experiment. Lamla and Vinogradov

(2019) find that FOMC announcements are followed by only small effects on average expecta-

tions. While these results are not fully comparable due to differences in samples and method-

ologies, it appears that euro area consumers’ subjective models of the monetary transmission

mechanism are better aligned with theoretical predictions and actual dynamics.

Do consumers adjust their consumption plans in line with their expectations about the

macroeconomic effects of the policy shock? Given the increase in the measure of unemployment

expectations, and assuming that higher expected unemployment in the economy coincides with

a less optimistic personal outlook,20 consumers may plan to reduce their planned consumption.

The effect of price expectations is ambiguous and depends on how the real interest rate is

expected to change.21 If the real rate increases, which is typically assumed in standard models,

consumption should decline.

According to Panel (B), the measure associated with consumption plans declines on impact

but the response is generally unsystematic.22 Thus, it appears that despite the expected eco-

nomic contraction and lower consumer price expectations, respondents in the aggregate tend to

adjust their consumption only to a limited extent.23

20Roth and Wohlfart (2020) examine how individuals extrapolate macroeconomic expectations to personal
economic prospects.

21Unfortunately, the BCS does not include any information about interest rate expectations.
22The survey includes another question that asks about current major purchases rather than over the next 12

months. Figure A.1 in the supplementary material shows that we obtain similar results regardless of the time
horizon of the question.

23A similar finding is reported in Geiger and Scharler (2021) for U.S. consumers.
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3.2 Country Effects

We now come to the main part of our analysis and study the responses to a contractionary

monetary policy shock at the country level. Figure 2 displays the pointwise median impulse

responses of the HICP for each euro area member country in Panel (A) and Panel (B) shows

the responses of the price expectations measure. For ready comparisons, both panels include

the corresponding response for the euro area aggregate from Figure 1 as well as the 68% and

90% credible sets of the euro area aggregate response.

We see from Panel (A) that in most of the countries prices decline already on impact. The

exceptions are Ireland and Portugal, where we detect a small price puzzle. Over the medium

run, prices decline in all countries. In general, country responses do deviate only to a limited

extent from the euro area aggregate response, being mostly within its one standard deviation

credible set. These results are in line with Barigozzi et al. (2014) who find a declining price level

in all countries except Italy, Greece and Portugal. Corsetti et al. (2021) find a larger degree

of heterogeneity and more pronounced price puzzles in several countries.24 Burriel and Galesi

(2018) and Hachula et al. (2020) study the effects of unconventional monetary policy shocks

and find that the maximum price level responses to expansionary shocks are positive in almost

all the euro area countries that they consider in their analysis.

Panel (B) shows that the score associated with consumer price expectations decreases in

all member countries over the medium run. The responses mostly follow a u-shaped pattern,

where the maximum decline occurs about half a year after the shock and the expectation

measure is almost back at the pre-shock level after around two years in most countries. The

short-run responses are somewhat more disperse. In comparison, the updating of consumer price

expectations is more homogeneous over the medium run, where, with the exception of Ireland,

24In contrast to our analysis, Corsetti et al. (2021) do not take central bank information effects into account,
which could counteract the effect of monetary policy on the price level (see e.g. Jarocinski and Karadi, 2020).
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all responses are within the 68% credible set of the euro area aggregate response. The maximum

responses are particularly pronounced in Finland and the Netherlands, while consumer price

expectations in Greece respond to a lesser degree.

Figure 3 displays the responses of the unemployment rate in Panel (A) and the responses of

the balance scores associated with unemployment expectations in Panel (B). The unemployment

rate increases after a contractionary policy shock in most member countries. Although the

unemployment rate declines on impact in Belgium and Ireland, the effect is transitory and over

time we also observe higher unemployment rates in these two countries. In Italy and Greece,

the contractionary shock leads to more persistent declines in the unemployment rate. Corsetti

et al. (2021) show that unemployment rates increase over time, despite rather heterogeneous

responses on impact. Barigozzi et al. (2014) find that contractionary policy shocks reduce the

unemployment rate in Italy, and in the very short run also in Belgium and the Netherlands.

Hachula et al. (2020) show that the peak responses of industrial production to unconventional

monetary policy shocks for Greece and Italy were negative during the period from 2014 to 2016.

Although not directly comparable to our results, due to their focus on unconventional policy

and their short and specific sample, their results suggest that macroeconomic activity in these

two countries may respond in a non-standard way to monetary policy.

Panel (B) shows that the measure of unemployment expectations increases in almost all

countries, where the peak response is usually reached about half a year after the shock. In

Greece and Italy, unemployment expectations responses are near zero. In Portugal and Spain

the responses are positive but less pronounced and less persistent than in the other countries.

In contrast, unemployment expectations in Germany, the Netherlands, and Austria adjust more

strongly than in the euro area on average. In case of unemployment as well as unemployment

expectations, more country responses lie outside the 68% and the 90% credible set of the
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corresponding euro area responses than we saw in the previous Figure with the HICP and

price expectations. Since this suggests an increased amount of heterogeneity, we will analyse

this question in more detail in the following section.

To summarize and compare the results, Figure 4 shows the responses averaged over the first

12 periods after the shock. Panel (A) confirms that the measure of consumer price expectations

decline on average in all countries, which is consistent with the actual price level developments

and also with the predictions of standard New Keynesian models.

Panel (B) shows that unemployment expectations increase on average in most countries, in

line with the standard view of the monetary transmission mechanism. In Italy and Greece, the

averaged responses are slightly negative, although only imprecisely estimated. Nevertheless,

the responses of the expectation measures in these countries are still consistent with the actual

unemployment dynamics that we observe in the aftermath of the policy shock. In other words,

although the consumers’ subjective models of unemployment dynamics do not appear to be

aligned with the standard view of the monetary transmission mechanism, they are consistent

with the actual transmission mechanism in these two countries. In Belgium, unemployment ex-

pectations increase on average over the medium run, although the average actual unemployment

rate declines slightly. Although the unemployment rate initially declines according to Panel (A)

in Figure 3, it increases over time and exceeds its pre-shock level roughly eight months after the

shock. Thus, although consumers expect a faster increase of the unemployment rate, the view

that the shock will eventually result in a higher unemployment rate is still consistent with the

actual dynamics.

Overall, the joint responses of the scores summarizing consumer price expectations and

unemployment expectations are largely in line with the predictions of the New Keynesian model

and with the actual macroeconomic dynamics induced by the policy shock in the majority of
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euro area countries. Although we find deviations for consumer price expectations in a few

cases, these deviations tend to be transitory. For unemployment expectations, deviations from

predictions of theoretical models are more persistent in a few cases, but in these cases, revisions

of expectations in response are still aligned with the actual macroeconomic responses.

Finally, we assess to what extent survey participants revise their consumption plans in re-

sponse to monetary policy shocks. Figure 5 presents the pointwise median country-level re-

sponses of planned major purchases in Panel (A), while Panel (B) displays responses averaged

over the horizons 0 to 12 after the shock. We see that the responses are more diverse than those

of consumer price expectations and unemployment expectations. Thus, the rather unsystematic

response at the euro area level is probably the result of counteracting effects at the country-level.

The medium-run effects, summarized in Panel (B), suggest that consumers in several countries

plan to increase spending, although the effects are particularly pronounced only in Portugal and

Greece. In these two countries, unemployment expectations respond only little or negatively to

the shock. A similar pattern can be observed in Italy, although the response of consumption

plans is more imprecisely estimated in this case. We observe that respondents systematically

plan to reduce consumption vis-à-vis lower expected prices and higher expected unemployment

only in Germany, Austria and Finland. In Greece, the response of the consumption plan mea-

sure is in line with the responses of price and unemployment expectations, but inconsistent with

the theoretical predictions. In the remaining countries, the responses of consumption plans are

either imprecisely estimated or do not appear to mirror the corresponding responses of price

and unemployment expectations.

3.3 Country Heterogeneity

Although consumers’ subjective models of the monetary transmission mechanism are generally

consistent with the actual and theoretical transmission mechanisms in the euro area, the results
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presented so far suggest a certain degree of heterogeneity across countries. In this section, we

take two different approaches to analyse these heterogeneities in more detail. First, we follow

Barigozzi et al. (2014) and calculate for each model draw the deviation of country responses from

the euro area response and afterwards plot the pointwise median with corresponding credible

sets in Figures 6 to 8. We interpret credible sets not including the zero line at least at some

horizons as evidence for a systematic difference between country level and euro area response.25

Panel (A) of Figure 6 shows that for most countries, the zero line is within the credible

sets of the consumer price response differentials. In line with Figure 2, we observe systematic

differences from the euro area response in the short run in Ireland and Portugal and in the long

run in Greece. Panel (B) suggests that consumer price expectations are statistically different

from the euro area response in more countries than in case of actual consumer prices. Especially

for Greece, we observe a substantially less contractionary effect of policy on price expectations,

while the deviations in other countries seem to be rather small in comparison.

Panel (A) of Figure 7 indicates pronounced deviations from the euro area unemployment

response in Belgium, Italy and especially Greece. As in the previous figure, however, cross

country heterogeneities seem to be more systematic with respect to the corresponding survey

variable. Actually, panel (B) shows that the zero line is outside the credible set of the response

differential in almost all countries at least at some horizons.

Finally, Figure 8 presents the deviations of country level consumption plan responses from

the corresponding euro area response. Again, we can see systematic differences in the majority

of the countries. From a quantitative perspective, the large deviation in Greece stands out.

The response differential analysis in the previous figures indicates that consumers adapt

25Country responses being outside the credible sets in Figures 2, 3 and 5 in the previous section also provide
suggestive evidence in that direction but are less suitable to evaluate systematic differences, since distribution
percentiles are calculated from impulse responses themselves instead of from differences between responses.
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their expectations systematically different compared to the euro area as a whole. However,

the magnitudes of these heterogeneities are difficult to compare across variables such as HICP

and price expectations based on these figures, since they depend on the responses of variables

measured in different units. To quantify heterogeneities and to make them comparable across

variables, we therefore calculate coefficients of variation as in Corsetti et al. (2021) as a measure

for the overall heterogeneity in the responses of a specific variable such as price expectations.

Specifically, we use the standard deviation of the difference between member country responses

and the corresponding euro area aggregate response. In the process, we scale the responses such

that the euro area response equals 1 in absolute value for comparability.

Table 4 shows the pointwise median coefficients of variation for the HICP and the unem-

ployment rate in Panel (A) and for the aggregated survey measures in Panel (B). One standard

deviation credible sets are shown in brackets. We calculate the coefficients of variation on

impact and for horizons of 6 months and 12 months.26

Panel (A) shows that the coefficients of variation for the HICP are smaller than those for

the unemployment rate across all horizons. Also, we observe that the heterogeneity is largest

on impact and tends to decrease at later horizons. Both these results are in line with Corsetti

et al. (2021).

Panel (B) shows that the responses of consumer price expectations exhibit a larger degree of

heterogeneity than those of unemployment expectations on impact, somewhat in contrast to the

underlying macroeconomic variables. At later horizons, however, price expectation responses

sharply converge and are less heterogeneous than unemployment expectation responses, which

are themselves less heterogeneous after the impact period. Thus, it appears that the updat-

26The impulse response functions and response differentials in the previous figures might indicate that the
coefficients of variation are somewhat inflated by the responses of Greece. For this reason, we report coefficients
of variation, where we drop Greek responses in Table A.1 in the supplementary material. Although some of the
coefficients there are considerably larger than in Table 4, results are qualitatively similar.
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ing of expectations is characterized by a convergence process, in particular when it comes to

price expectations. In comparison, the responses of survey variables tend to be somewhat less

heterogeneous than those of macroeconomic variables, although there are exceptions to this.

Given that we saw survey variable country responses deviating more often from the euro area

response than macroeconomic variable responses in Figures 6 and 7, this finding might seem

surprising at first sight. However, this can be explained with survey variable responses having

smaller credible sets than the responses of macroeconomic variables, such that there is more

likely a systematic difference to the euro area response.

Especially the relatively homogeneous responses of price expectations suggests that the ECB

is able to effectively coordinate these expectations. This capacity to coordinate expectations

can also be interpreted as an indication for the credibility of the central bank to control inflation

expectations in the sense of Bems et al. (2021). Moreover, our results suggest a certain degree

of effectiveness of monetary policy to steer inflation expectations towards the desired policy

target in line with Diegel and Nautz (2021).

The coefficients of variation associated with consumption plans exceed the corresponding

coefficients of variation of the other two survey variables. Thus, consumers across euro area

countries adjust their consumption plans rather heterogeneously in response to policy shocks.

Interestingly, after being more homogeneous at horizon 6 than on impact, consumption plan re-

sponses become less homogeneous again at horizon 12. In this sense, the convergence process we

detected for the responses of the other two survey variables cannot be observed for consumption

plan responses.
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4 Robustness Analysis

In this section, we present a variety of robustness checks to support our main results. Fig-

ures 9 to 13 show euro area and country level responses based on different models for HICP,

price expectations, unemployment rate, unemployment expectations and consumption plans. In

addition, the figures show 68% and 90% credible sets of the baseline model.

First, we re-estimate the model with data starting in 2008 since the switch to unconventional

monetary policy measures in the aftermath of the global financial crisis may have influenced

consumers’ beliefs about the monetary transmission mechanism. Qualitatively, the results in

Figures 9 and 10 for the HICP and the measure of consumer price expectations closely resemble

those obtained with the full sample. And although Figures 11 and 12 show that unemployment

expectations and to a lesser extent the unemployment rate respond somewhat weaker during

this sample, the overall patterns are similar to what we observe for the full sample. We conclude

that the implementation of monetary policy primarily through unconventional policy measures

left the responses of macroeconomic variables as well as consumers’ subjective models largely

unchanged.

Next, we disentangle monetary policy shocks and information shocks using the approach

suggested by Jarocinski and Karadi (2020). Specifically, we include interest rate as well as

stock market surprises as endogenous variables in the FAVAR and impose the sign restrictions

discussed in Section 2.2 on the impact horizon of their responses. Figures 9 to 13 show responses

similar to our baseline results. If anything, HICP and price expectation responses are somewhat

weaker but are still within the 90% credible set in almost all countries across the horizons

considered.

The next two robustness checks address our surprise measures. First, we check the sensitivity

of our results to using weighted surprises, which take into account the day of the month on
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which an announcement occurs. Let tt denote the day on which an announcement occurs and

let TT be the total number of days in that specific month, then the announcement is included

with a weight of (TT − tt + 1)/TT in the month of the announcement and with a weight of

1 − (TT − tt + 1)/TT in the following month. Looking at the results, we see that our main

conclusions are robust with respect to the exact timing of announcement. Next, we calculate

the interest rate surprise as the principal component of high frequency changes in OIS rates with

maturity up to 10 years instead of only 1 year. This surprise should capture unconventional

policy effects to a larger extent than our baseline measure. The yellow responses in Figures 9

to 13 are for almost all variables and countries within the one standard deviation credible set

of the baseline model, suggesting robust results.

Finally, we also estimate the model with 10 factors instead of 8 and a lag length of 12

instead of 6. The results depicted in Figures 9 to 13 suggest that our benchmark findings are

not sensitive to these changes. In the supplementary material in Figures A.2 to A.6, we report

further robustness checks. In two of them, we use high frequency changes in the 3 month OIS

rate respectively the 1 year OIS rate as an interest surprise. Another sensitivity check uses

a proxy VAR identification as for instance in Gertler and Karadi (2015). Next, we start our

sample already in 2000M1, where we use an EM-algorithm as in McCracken and Ng (2016) to

estimate the missing data before 2003. Finally, we also report results based on a model where

we replace the Minnesota prior on the VAR coefficients with a flat prior. All of these models

yield results in line with our baseline findings. Still, it is noteworthy that many of the responses

based on the proxy VAR model are quite jagged, which is a result also familiar from Corsetti

et al. (2021).
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5 Conclusion

The expectation formation of private market participants is widely seen as a central part in the

monetary transmission mechanism (Blinder, 1998; Hoeberichts et al., 2009). In this paper, we

investigate the effects of common euro area monetary policy on consumer expectations in the

euro area and its member countries.

Our analysis yields several findings. In all euro area member countries considered, consumers’

inflation expectations decline in response to a contractionary monetary policy shock, in line with

theoretical models. With respect to unemployment expectations, results are somewhat more

mixed. Interestingly though, inflation and unemployment expectations in almost all countries

tend to respond in the same direction as actual consumer prices and unemployment rates.

Although a contractionary policy shock tends to worsen the economic outlook of consumers

in almost all countries, the estimated responses of consumption plans are characterized by a

higher degree of heterogeneity across countries: While households in some countries plan a

reduction in major purchases in response to the shock, consumers in other countries tend to

increase planned consumption. In comparison, the responses of inflation and unemployment

expectations are subject to less heterogeneity. Especially for consumer price expectations, the

responses in different euro area member countries seem to be closely aligned to the euro area

average response.

While it is generally acknowledged that monetary policy is more effective when the public

is informed about the goals and strategies of the central bank, successful communication also

depends on how people interpret the macroeconomic environment in which monetary policy

operates. Despite the central role of private sector expectations for monetary transmission in

general, evidence on the effects of euro area monetary policy on household expectations has been

scarce so far. Our results suggest that the ECB and its communication are relatively successful
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in managing expectations and explaining their policies. Especially the relatively homogenous

responses of price expectations suggests that the ECB is able to effectively coordinate and

steer expectations towards desired policy targets. Nevertheless, ECB announcements are less

effective in influencing spending behavior of consumers, since revisions in consumption plans

are less homogenous.
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Table 1: Descriptive statistics table, survey variables

(A) Price expectations

Mean Std EA19 GER AUT BEL ESP FIN FRA IE IT NED POR

EA19 17 10
GER 30 12 0.91
AUT 28 9 0.80 0.63
BEL 17 11 0.77 0.59 0.83
ESP 7 15 0.72 0.66 0.41 0.42
FIN 29 16 0.88 0.75 0.82 0.70 0.55
FRA 18 10 0.84 0.68 0.80 0.75 0.40 0.83
IE 22 14 0.57 0.52 0.44 0.50 0.67 0.51 0.38
IT -5 11 0.82 0.67 0.73 0.68 0.38 0.71 0.70 0.23
NED 18 16 0.75 0.57 0.71 0.65 0.48 0.65 0.63 0.35 0.65
POR 21 17 0.68 0.57 0.54 0.49 0.50 0.74 0.63 0.53 0.52 0.34
GRE 18 16 0.39 0.35 0.19 0.19 0.43 0.38 0.11 0.36 0.25 0.27 0.51

(B) Unemployment expectations

Mean Std EA19 GER AUT BEL ESP FIN FRA IE IT NED POR

EA19 25 15
GER 24 20 0.78
AUT 23 18 0.66 0.73
BEL 27 20 0.93 0.76 0.67
ESP 15 19 0.73 0.32 0.15 0.61
FIN 17 17 0.81 0.59 0.81 0.78 0.47
FRA 30 18 0.91 0.62 0.67 0.84 0.57 0.86
IE 17 25 0.62 0.37 0.06 0.50 0.76 0.31 0.45
IT 26 15 0.73 0.21 0.18 0.63 0.78 0.52 0.65 0.55
NED 16 30 0.92 0.65 0.62 0.87 0.61 0.81 0.88 0.52 0.66
POR 37 28 0.73 0.36 0.19 0.65 0.76 0.48 0.58 0.78 0.74 0.71
GRE 55 20 0.53 0.10 0.24 0.39 0.47 0.41 0.52 0.33 0.72 0.51 0.51

(C) Planned major purchases

Mean Std EA19 GER AUT BEL ESP FIN FRA IE IT NED POR

EA19 -17 3
GER -11 5 0.04
AUT -17 4 0.30 0.72
BEL -15 4 0.67 -0.01 0.09
ESP -30 11 0.89 0.03 0.27 0.71
FIN -17 3 0.54 -0.21 0.06 0.44 0.45
FRA -4 2 0.53 0.23 0.33 0.37 0.62 0.05
IE -12 8 0.82 -0.35 -0.08 0.68 0.80 0.51 0.37
IT -27 11 0.55 -0.67 -0.34 0.26 0.30 0.54 -0.08 0.65
NED -20 5 0.50 0.54 0.55 0.28 0.46 0.04 0.34 0.18 -0.14
POR -31 9 0.71 -0.54 -0.20 0.51 0.65 0.54 0.16 0.81 0.77 0.12
GRE -48 19 0.46 -0.72 -0.45 0.26 0.38 0.36 0.12 0.64 0.73 -0.16 0.78

Notes: The table shows descriptive statistics for consumer price expectations, Panel (A), unemployment expectations, Panel
(B), and consumption plans, Panel (C). The first three columns in each panel show the country code, the mean, and the standard
deviation. The remaining columns show bivariate correlations.
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Table 2: Variance in data explained by principal components

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 Σ

% explained 22.3 13.7 9.9 7.3 4.8 3.5 3.1 2.0 66.6

Notes: The table presents the percentage share of the variation in our dataset (without instrument)
explained by each of the first 8 principal components.

Table 3: Explained variance in selected time series

Country HICP UNEMP PEXP UEXP MPUR

EA19 0.85 0.71 0.93 0.95 0.88
GER 0.55 0.34 0.74 0.85 0.81
AUT 0.56 0.12 0.84 0.73 0.56
BEL 0.64 0.11 0.80 0.85 0.67
ESP 0.69 0.79 0.81 0.79 0.88
FIN 0.40 0.51 0.85 0.79 0.63
FRA 0.64 0.40 0.79 0.88 0.53
IE 0.43 0.61 0.79 0.89 0.87
IT 0.44 0.16 0.83 0.85 0.84
NED 0.38 0.39 0.85 0.89 0.68
POR 0.31 0.43 0.72 0.94 0.84
GRE 0.34 0.56 0.68 0.67 0.74

Notes: The table shows the share of the variance in selected key variables for the euro area aggregate
and the different member countries explained by the first 8 principal components.
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Table 4: Coefficients of variation

(A) Macroeconomic Variables

Variable Horizon 0 Horizon 6 Horizon 12

HICP 5.77 2.95 1.74
(3.39, 17.41) (1.60, 9.02) (1.05, 4.22)

Unemployment rate 14.06 3.42 3.26
(7.41, 42.79) (2.39, 5.82) (2.10, 6.41)

(B) Survey variables

Variable Horizon 0 Horizon 6 Horizon 12

Price expectations 11.67 1.30 0.95
(5.88, 36.52) (1.02, 1.81) (0.79, 1.33)

Unemployment expectations 8.24 2.34 3.00
(4.02, 26.47) (1.63, 3.97) (1.93, 5.16)

Consumption plans 18.79 10.21 18.69
(9.34, 66.11) (5.17, 31.15) (7.82, 66.26)

Notes: The table shows the coefficient of variation for the responses of various variables calculated
using the pointwise median responses at horizons h = 0, h = 6, and h = 12, together with the 68%
credible set in brackets. Panel (A) shows results for macroeconomic variables and Panel (B) presents
results for survey variables. The coefficient of variation is calculated as the standard deviation of the
member country response with respect to the euro area aggregate response. The responses are scaled
such that the euro area aggregate response equals 1 in modulus.
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Figure 1: IRFs, euro area aggregates

(A) Macroeconomic variables
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(B) Survey measures
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Notes: The figure shows pointwise median impulse response functions (black line) of euro area aggregate variables over a 2-year
horizon as well as 68%- and 90%-credible sets (shaded areas) to a contractionary monetary policy shock. While Panel (A) presents
responses of macroeconomic variables, the responses of survey variables are shown in Panel (B). The underlying sample runs from
2003M1 to 2019M4.

Figure 2: Country IRFs, HICP and consumer price expectations

Panel (A): HICP Panel (B): PEXP
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Notes: Panel (A) illustrates pointwise median IRFs of the HICP to a pure monetary policy shock for all member countries in the
sample including the EA aggregate. Panel (B) presents pointwise median IRFs of consumer price expectations to a pure monetary
policy shock for the same countries. The shaded areas in both panels refer to the 68% and 90% credible set of the EA response.
The sample runs from 2003M1 to 2019M4.
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Figure 3: Country IRFs, unemployment rate and unemployment expectations

Panel (A): UNEMP Panel (B): UEXP
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Notes: Panel (A) illustrates pointwise median IRFs of the unemployment rate to a pure monetary policy shock for all member
countries in the sample including the EA aggregate. Panel (B) presents pointwise median IRFs of unemployment expectations to
a pure monetary policy shock for the same countries. The shaded areas in both panels refer to the 68% and 90% credible set of
the EA response. The sample runs from 2003M1 to 2019M4.

Figure 4: Averaged responses

Panel (A): Prices Panel (B): Unemployment
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Notes: Panel (A) shows bar plots of the median responses of the HICP (blue) and consumer price expectations to a pure monetary
policy shock across different euro area member countries. The bars are calculated as the average response of horizons 0 to 12. Panel
(B) presents the corresponding responses of the unemployment rate (blue) and unemployment expectations to a pure monetary
policy shock across different euro area member countries. The whiskers refer to the 68% credible sets. The sample runs from
2003M1 to 2019M4.
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Figure 5: Country IRFs, consumption plans
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Notes: Panel (A) illustrates pointwise median IRFs of planned consumer major purchases to a pure monetary policy shock for all
member countries in the sample including the EA aggregate. The shaded areas refer to the 68% and 90% credible set of the EA
response. Panel (B) shows bar plots of the median responses of planned consumer major purchases to a pure monetary policy
shock, calculated as the average of horizons 0 to 12. The whiskers refer to the 68% credible sets. The sample runs from 2003M1 to
2019M4.
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Figure 6: Differences of country responses to EA response, HICP and consumer price expecta-
tions

Panel (A): HICP
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Panel (B): PEXP
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Notes: The figure shows the pointwise median (black line) as well as the 68%- and 90%-credible sets (shaded
areas) of differences between impulse response functions to a contractionary policy shock of a specific country
and the euro area aggregate. While Panel (A) presents responses of the HICP, the responses of consumer price
expectations are shown in Panel (B). The underlying sample runs from 2003M1 to 2019M4.
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Figure 7: Differences of country responses to EA response, unemployment rate and unemploy-
ment expectations

Panel (A): UNEMP
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Notes: The figure shows the pointwise median (black line) as well as the 68%- and 90%-credible sets (shaded
areas) of differences between impulse response functions to a contractionary policy shock of a specific country
and the euro area aggregate. While Panel (A) presents responses of the unemployment rate, the responses of
unemployment expectations are shown in Panel (B). The underlying sample runs from 2003M1 to 2019M4.
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Figure 8: Differences of country responses to EA response, consumption plans
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Notes: The figure shows the pointwise median (black line) as well as the 68%- and 90%-credible sets (shaded
areas) of differences between impulse response functions to a contractionary policy shock of planned consumer
major purchases in a specific country and the euro area aggregate. The underlying sample runs from 2003M1 to
2019M4.
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Figure 9: IRFs HICP, robustness checks
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Notes: The figure presents pointwise median responses of the HICP in different EA member countries including the EA
aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses based on different models,
while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure 10: IRFs consumer price expectations, robustness checks
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Notes: The figure presents pointwise median responses of consumer price expectations in different EA member countries
including the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses based on
different models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure 11: IRFs unemployment rate, robustness checks
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Notes: The figure presents pointwise median responses of the unemployment rate in different EA member countries including
the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses based on different
models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure 12: IRFs unemployment expectations, robustness checks

EA GER AUT

0 6 12 18 24

-0.5

0

0.5

1

1.5

BL
2008M1:2019M4
JK
weighted surp

10 factors
12 lags
SLTIR surp

0 6 12 18 24
-2

-1

0

1

2

3

0 6 12 18 24
-1

-0.5

0

0.5

1

1.5

2

2.5

BEL ESP FIN

0 6 12 18 24
-1

-0.5

0

0.5

1

1.5

2

0 6 12 18 24
-1.5

-1

-0.5

0

0.5

1

1.5

0 6 12 18 24
-1

-0.5

0

0.5

1

1.5

2

FRA IE IT

0 6 12 18 24
-1

-0.5

0

0.5

1

1.5

2

0 6 12 18 24

-1

-0.5

0

0.5

1

1.5

2

0 6 12 18 24
-1

-0.5

0

0.5

1

NED POR GRE

0 6 12 18 24
-1

0

1

2

3

4

0 6 12 18 24
-1.5

-1

-0.5

0

0.5

1

1.5

2

0 6 12 18 24
-1.5

-1

-0.5

0

0.5

1

1.5

2

Notes: The figure presents pointwise median responses of consumer unemployment expectations in different EA member
countries including the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses
based on different models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure 13: IRFs consumption plans, robustness checks
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Notes: The figure presents pointwise median responses of planned consumer major purchases in different EA member
countries including the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses
based on different models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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A Supplementary Material

A.1 Data

Table A.1 lists all variables together with a description of the variables, , the geographic area

for which the variables are available, the data source, and the time span for which the variable

is available, and the transformation code (column labeled T):

• 1 - no transformation

• 2 - first difference

• 3 - second difference

• 4 - log levels

• 5 - first log difference

• 6 - second log difference

• 7 - first difference of percent change

In the table, we use the following country abbreviations:

• EA - Euro Area (changing composition)

• EA19 - Euro Area (19 countries)

• MU - Euro Area 11 member countries (AUT, BEL, ESP, FIN, FRA, GER, GRE, IE, IT,

NED, POR)

• U.S. - United States
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A.2 Rotational Sign Restrictions

We follow Jarociński (2020) and use rotational sign restrictions to purge the interest rate surprise

from information effects. Let U be a T × 2 matrix containing the first principal component

of high frequency changes in the 1-, 3- and 6-month and the 1-year OIS rate, i, and high

frequency changes in the Stoxx50 index, s, both aggregated to monthly frequency. To decompose

i into a pure policy policy surprise, m, and a central bank information surprise, cbi, which are

orthogonal, we first calculate the QR-decomposition of U to receive an orthonormal matrix Q

and an upper-triangular matrix C, of which the diagonal elements are restricted to be positive.

Next, we calculate the following matrix to rotate the orthogonal components in Q:

P =

 cos(α) sin(α)

−sin(α) cos(α)

 , (A.1)

where α equals the inverse cosine of 2
√
γ. To obtain γ, we first define a new vector which equals

i if interest rate surprise and stock market surprise have different signs and which contains zeros

otherwise. γ is calculated as the variance of the non-zero elements in this new vector divided by

the total variance of the interest rate surprise i. We obtain a value of 0.64 for γ, which indicates

that the mt accounts for 64 percent of the variance of i. Next, we calculate α and the matrix

P , which we use to rotate Q such that the columns of the resulting matrix fulfil the identifying

assumptions. As a result, we receive the two orthogonal vectors mt and cbit, of which we use

the former as an instrument for the monetary policy shock. Finally, we scale mt and the cbit

with c11cos(α) respectively c22sin(α), where c11 and c22 are the diagonal elements in C, such

that the two orthogonal components add up to it.
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A.3 MCMC Algorithm

We use a Gibbs Sampler to sequentially draw from p(β|y,Σ) and p(Σ|y, β). Thereby, p(β|y,Σ) =

N(β, V ), where

V = (V −1 +

T∑
t=1

z′tΣ
−1zt)

−1, (A.2)

β = V (V −1β +

T∑
t=1

z′tΣ
−1yt), (A.3)

and p(Σ|y, β) = iW (S, ν), with

ν = T + ν, (A.4)

S = S +
T∑
t=1

(yt − z′tβ)(yt − z′tβ)′. (A.5)

In addition to the FAVAR equation parameters β and Σ, we draw the parameters of the

factor equation, λ and R, at each iteration. For this purpose, we rewrite Equation 2 more

compactly:

xt = λyt + et, (A.6)

where λ = [λm λf ] contains the factor loadings. For each row λj , j = 1, ...,M , the posterior is

λj ∼ N (λj ,W ), with

W = (W−1 +R−1jj y
′y)−1, j = 1, ...,M (A.7)

λj = (W (W−1y′xj))
′, j = 1, ...,M, (A.8)

where xj contains observations t = 1, ..., T of the jth variable in x and W = 4IN . The diagonal
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elements in R are the variances of the idiosyncratic components in the factor equation. The first

element on the main diagonal of R is set to zero and for the remaining j = 1, ...,M diagonal

elements we assume Rjj ∼ iG(r1, r2), where

r2 = (r2/2 + (xj − yλ′j)′(xj − yλ′j)/2)−1. j = 1, ...,M. (A.9)

r1 = r1/2 + T/2, (A.10)

Finally, we set the prior scale parameter in Equation (A.9) to r2 = 0.01 and the prior shape

parameter in Equation (A.10) to r1 = 0.01, where the latter implies a very loose prior, as for

instance in Korobilis (2013).
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A.4 Additional Tables and Figures

Table A.1: Coefficients of variation, without Greece

(A) Macroeconomic variables

Variable Horizon 0 Horizon 6 Horizon 12

HICP 5.48 2.78 1.49
(3.32, 16.52) (1.50, 8.48) (0.92, 3.65)

Unemployment rate 13.54 2.74 2.48
(7.17, 41.92) (2.01, 4.40) (1.73, 4.35)

(B) Survey variables

Variable Horizon 0 Horizon 6 Horizon 12

Price expectations 10.53 0.85 0.77
(5.33, 33.76) (0.65, 1.24) (0.65, 1.03)

Unemployment expectations 7.85 2.08 2.65
(3.79, 25.15) (1.44, 3.59) (1.69, 4.66)

Consumption plans 11.68 4.62 10.21
(6.11, 39.03) (2.71, 14.57) (3.89, 34.97)

Notes: The table shows the coefficient of variation for the responses of various variables calculated
using the pointwise median responses at horizons h = 0, h = 6, and h = 12, together with the 68%
credible set in brackets. Panel (A) shows results for macroeconomic variables and Panel (B) presents
results for survey variables. The coefficient of variation is calculated as the standard deviation of the
member country response with respect to the euro area aggregate response. The responses are scaled
such that the euro area aggregate response equals 1 in modulus.
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Figure A.1: IRFs, euro area aggregates, with current major purchases

(A) Macroeconomic variables
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Notes: The figure shows pointwise median impulse response functions (black line) of euro area aggregate variables over a 2-year
horizon as well as 68%- and 90%-credible sets (shaded areas) to a contractionary monetary policy shock. While Panel (A) presents
responses of macroeconomic variables, the responses of survey variables are shown in Panel (B). The underlying sample runs from
2003M1 to 2019M4.
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Figure A.2: IRFs HICP, additional robustness checks
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Notes: The figure presents pointwise median responses of the HICP in different EA member countries including the EA
aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses based on different models,
while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure A.3: IRFs consumer price expectations, additional robustness checks
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Notes: The figure presents pointwise median responses of consumer price expectations in different EA member countries
including the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses based on
different models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure A.4: IRFs unemployment rate, additional robustness checks
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Notes: The figure presents pointwise median responses of the unemployment rate in different EA member countries including
the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses based on different
models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure A.5: IRFs unemployment expectations, additional robustness checks
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Notes: The figure presents pointwise median responses of consumer unemployment expectations in different EA member
countries including the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses
based on different models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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Figure A.6: IRFs consumption plans, additional robustness checks
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Notes: The figure presents pointwise median responses of planned consumer major purchases in different EA member
countries including the EA aggregate to a contractionary monetary policy shock. The coloured lines refer to the responses
based on different models, while the shaded areas show the 68%- and 90%-credible sets in the baseline model.
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