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Abstract 

This paper analyses the results from a new monthly survey of consumers’ euro area 

inflation expectations before and during the pandemic. We find that consumers’ long-

term euro area inflation expectations have remained elevated above the ECB’s inflation 

aim throughout the pandemic. Moreover, their distributions have continuously shown a 

greater probability of high inflation (2pp above the ECB’s inflation aim of 2%) than of 

deflation during the pandemic. These results suggest that during the pandemic 

consumers’ long-term euro area inflation expectations have been de-anchored on the 

upside rather than on the downside. This is in contrast to concerns by ECB policymakers 

about a de-anchoring on the downside during the pandemic. We find that during the 

pandemic consumers’ expected probabilities in the long term of deflation in the euro 

area have been above those from the ECB Survey of Professional Forecasters, and below 

those implied by options. We also find based on consumers’ point inflation expectations 

and on three measures calculated directly from their individual expected probability 

distribution, that consumers’ long-term euro area inflation expectations have been better 

anchored for higher education levels and for higher net household income.   
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1. Introduction 

The Covid-19 pandemic caused a sharp contraction in global activity and a marked 

decline in inflation, in some instances even into negative territory. Especially in this 

environment, inflation expectations are seen as playing a crucial role for the effectiveness 

and transmission of monetary policy. With inflation expectations by financial market 

participants in the euro area well below the ECB’s inflation aim, a number of policymakers 

in the euro area have voiced concerns about the risk of expectations of low inflation 

becoming entrenched and long-term inflation expectations becoming less well anchored 

to the ECB’s inflation aim (e.g. Cœuré, 2019a). The anchoring of long-term inflation 

expectations has also played a central role in the recent debate on monetary frameworks, 

such as price level targeting or average inflation targeting, which attribute a key role to 

expected inflation (e.g. Powell and Wessel, 2020).  

In the past, central banks and researchers have mainly focused on the anchoring of 

expectations by market participants and professional forecasters, mainly because data on 

these measures are readily available at high frequency. Particularly since the seminal work 

by Coibion and Gorodnichenko (2015), a growing research literature has examined the 

dynamics and drivers of inflation expectations by households and firms. Research on 

consumers’ expectations has been motivated by their direct effect on aggregate 

consumption decisions, and thereby growth and inflation2. Moreover, household inflation 

expectations have been found to be a good proxy of firms’ pricing decisions, and firms 

seem to form their inflation expectations more like households than as professional 

forecasters.3 In recent years, the policy debate has also increasingly turned its focus to 

the anchoring of expectations by households and firms, given their key role – at least as 

important as that of financial markets and professional forecasters – in the monetary 

transmission mechanism (e.g. Cœuré, 2019b; Tenreyro, 2019, Villeroy de Galhau, 2019; 

Weidmann, 2019).  

This paper assesses how the Covid crisis has affected the anchoring of households’ 

inflation expectations in the euro area. The paper analyses the results from a satellite 

 
2 See Armantier et al. (2015), Duca et al. (2018) and Coibion et al. (2020). 
3 See Coibion and Gorodnichenko (2015) and Kumar et al. (2015). 
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survey of the DHS on Dutch consumers’ long-term euro area inflation expectations 

conducted shortly before and during the pandemic, from December 2019 to September 

2020. An analysis of the first wave of this survey conducted in December 2019 was 

presented in Galati et al. (2020). In this paper we investigate the anchoring properties of 

consumers’ long-term euro area inflation expectations over time, by relying on the 

responses for ten waves of the survey conducted between December 2019 and 

September 2020. We also compare the results of this survey with those from the ECB’s 

Survey of Professional Forecasters, and with measures of expectations by financial market 

participants derived from inflation swaps, breakeven inflation rates and option prices.  

We find that consumers’ median long-term euro area inflation expectations have 

remained elevated above the ECB’s inflation aim throughout the Covid-19 crisis. 

Moreover, the individual probability distributions of consumers’ long-term euro area 

inflation expectations have implied a greater probability of high inflation (2 percentage 

points (pp) above the ECB’s inflation aim of 2%) than of deflation during the pandemic, 

in contrast to market-based measures of long-term euro area inflation expectations. 

These results suggest that during the pandemic consumers’ long-term euro area inflation 

expectations have continuously been de-anchored on the upside rather than on the 

downside. This is in contrast to concerns by ECB policymakers about a de-anchoring of 

long-term inflation expectations on the downside during the pandemic, based on 

market-based measures.  

These results are consistent with findings that consumers tend to associate a more 

pessimistic economic outlook, as happened in the recession during the pandemic, with 

higher inflation. Empirical evidence confirms this supply-side view on inflation for 

households and to some extent also for firms in advanced economies (Candia et al. 

(2020), Coibion et al. (2019)). These results are also consistent with US households’ long-

term median inflation expectations having remained elevated and above the Federal 

Reserve’s inflation target throughout the pandemic (Appendix Figure B1). 

We find that during the pandemic consumers’ expected probabilities in the long term 

of deflation in the euro area have been above those from the ECB Survey of Professional 

Forecasters, and below those implied by options. 
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We also find that consumers who were provided with information about actual 

inflation and the ECB’s inflation aim attached somewhat lower probabilities in the long 

term to high inflation and somewhat higher probabilities to deflation, compared with 

those who received no information.  

We also find based on consumers’ long-term euro area point inflation expectations, 

and based on three measures calculated directly from the individual probability 

distribution of consumers’ long-term inflation expectations, namely the probability of 

inflation being close to target, the probability of inflation being far above target, and the 

probability of deflation, that long-term euro area inflation expectations are better 

anchored for higher education levels and for higher net household income.   

The remainder of the paper is organised as follows. Section 2 presents a literature 

review. Section 3 introduces the DHS satellite inflation expectations survey of consumers 

in the Netherlands. Section 4 presents the method and results, and Section 5 concludes. 

2. DHS satellite survey of consumers’ inflation expectations 

This paper analyses the results from a new DHS satellite survey conducted from 

December 2019 to September 2020. The data are taken from a monthly survey about 

consumers’ short- and long-term levels inflation expectations, of one and ten years 

ahead, respectively. Each quarter, the survey includes additional questions where 

consumers are asked to provide their individual probability distributions of expected 

short- and long-term levels inflation.  

Respondents in the DHS satellite survey were randomly assigned to four different 

groups. The first and second groups were asked about inflation expectations for the 

Netherlands, while the third and fourth groups were asked about inflation expectations 

for the euro area. The second group was provided with information about actual inflation 

in the Netherlands and the ECB’s price stability aim. The fourth group was provided with 

information about actual inflation in the euro area and the ECB’s price stability aim. The 

first and third groups were not provided with information about actual inflation or the 

ECB’s price stability aim. Members of these two groups were asked about their perception 

of current inflation. The information on actual inflation provided to groups 2 and 4 
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referred to the latest available inflation number for inflation in the Netherlands and for 

inflation in the euro area, respectively. In addition, members of these two groups were 

provided with a time series plot of inflation developments over the last 20 years in the 

Netherlands and the euro area, respectively (see Figures A1 and A2 in Appendix A). 

The anchoring properties of consumers’ long-term euro area inflation expectations 

based on the first wave of the survey conducted in December 2019 were analysed in 

Galati et al. (2020). In this paper we analyse the anchoring properties of consumers’ long-

term euro area inflation expectations over time from ten waves of the survey conducted 

between December 2019 and September 2020. Appendix A provides the exact wording 

of survey questions. 

3. Literature review 

The rich literature on the anchoring of long-term survey expectations in the euro area 

has been based on surveys of professional forecasters or on market-based expectations. 

The evidence presented in these studies on the anchoring of long-term inflation 

expectations before the Covid-19 pandemic is mixed. Since the outbreak of the 

pandemic, however, there has been increasing evidence that inflation expectations in the 

euro area have become less firmly anchored to the ECB’s inflation aim, 

Empirical studies that rely on surveys of professional forecasts tend to find some 

evidence of a (mostly subtle) weakening of the anchoring properties of long-term 

inflation expectations between the Global Financial Crisis (GFC) and 2020. Buono and 

Formai (2018) study the effects of short-term on long-term expectations from Consensus 

surveys, using time-varying parameter regressions. They find that in the euro area long-

term expectations have been de-anchored shortly after the global financial crisis and 

again starting in 2014. Grishchenko et al. (2019) use euro-area surveys of professional 

forecasters to estimate a dynamic factor model of inflation with time-varying uncertainty. 

They find that following the Great Recession, there was a mild de-anchoring of long-term 

inflation expectations in the euro area. Hartmann and Smets (2018) discuss evidence from 

individual probability distributions of the ECB’s Survey of Professional Forecasters (SPF), 

and conclude that the behaviour of the mean or median of long-term inflation 
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expectations shows that expectations have remained broadly anchored in the euro area. 

But they caution that the higher uncertainty and negative skew of inflation expectations 

(based on individual probability distributions) since the GFC suggests that market 

participants perceive the risk of low inflation as having increased. A similar conclusion is 

reached by Dovern and Kenny (2020), who show that both the variance and the skewness 

of individual probability distributions of long-term expectations have increased since the 

Great Recession, indicating a weaker anchoring. A different conclusion, however, is 

reached by Apokoritis et al. (2019) who find that long-term euro area inflation 

expectations remained well anchored at the ECB’s inflation aim using micro evidence 

from a survey among professional forecasters conducted between 2010 and 2019 at 

weekly frequency. 

Studies that rely on data that include the Covid-19 crisis instead point to significant 

changes in the anchoring of professional forecasters’ inflation expectations. Cecchetti et 

al. (2021), for example, report results of an analysis of the joint probability distribution of 

growth and inflation expectations of forecasters in the euro area derived from the SPF, 

and find evidence that survey respondents have come to view low inflation as increasingly 

likely.  

Overall, research that uses market-based measures of long-term inflation 

expectations in the euro area points to some changes in their anchoring properties, 

particularly after the GFC, in the wake of the euro area sovereign debt crisis and around 

2014. This is particularly the case for studies that focus on the information content of 

higher moments of the probability distribution of expectations derived from inflation-

linked derivatives. Scharnagl and Stapf (2015) detect signs of weaker anchoring between 

2009 and 2011. Cecchetti et al. (2015) test for the anchoring of inflation expectations 

using both linear correlations and measures of tail comovement between short- and 

long-term inflation expectations. They find that the tail comovement of short- and long-

term expectations has tended to increase in the euro area between mid-2014 and early 

2015. Galati et al. (2018) find subtle signs of slightly less well-anchored inflation 

expectations in the euro area for the period 2013-2015 compared with 2010-2012. They 

study the effects of oil prices on deflation risk in the euro area, using market-implied 

distributions of long-term inflation expectations derived from inflation-linked option 
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prices. Natoli and Sigalotti (2018) find that the risk of less well-anchored inflation 

expectations in the euro area increased in 2014 but decreased somewhat subsequently. 

They test for the anchoring of inflation expectations by studying the tail comovement 

between short- and long-term inflation expectations derived from inflation-linked option 

prices. Corsello et al. (2019) also find evidence of a weaker anchoring of long-term 

inflation expectation.  

More recent studies that are based on sample periods that include the sharp fall in 

market-based long-term inflation expectations in 2019 and the Covid-19 crisis in 2020, 

find evidence that long-term inflation expectations may have weakened more 

significantly (Cecchetti et al., 2021). 

Only very few papers have studied long-term inflation expectations from consumer 

surveys in the euro area, since very little survey data is available. An exception is 

Christensen et al. (2006), who analyse the influence of five year ahead inflation 

expectations on short-term inflation expectations for the Netherlands. 

There has been more literature on long-term inflation expectations from consumer 

surveys in the United States. Detmeister et al. (2016) and Draeger and Lamla (2018) 

analyse long-term US inflation expectations (five to ten years ahead) from the University 

of Michigan Surveys of Consumers.4 Draeger and Lamla (2018) find that long-run 

consumers’ US inflation expectations became more anchored over the last decades, as 

the degree of co-movement between short- and long-run expectations fell significantly. 

They also find that long-term inflation expectations of older cohorts remained less well-

anchored than those of younger cohorts on this measure. Bruine de Bruin et al. (2011) 

study the Federal Reserve Bank of New York Survey of Consumer Expectations for the 

United States. Armantier et al. (2019) study how five-year-ahead US consumer inflation 

expectations respond to persistent inflation shocks, using an experimental special survey 

module added to the Federal Reserve Bank of New York Survey of Consumer Expectations 

in July 2019, where respondents are presented with hypothetical inflation scenarios. 

Binder and Rodrigue (2018) use an experiment embedded in a survey conducted online 

in March 2017 via a crowdsourcing web service to analyse the response of US consumers' 

 
4 The Survey of Consumer Expectations conducted monthly by the Federal Reserve Bank of New York only asks for inflation 

expectations up to 3 years ahead. 
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long‐run inflation expectations to information about the Federal Reserve's inflation target 

and past inflation. They find that respondents revise forecasts toward the inflation target 

with the provision of either information. Research on inflation expectations in Canada 

shows that consumers’ expectations moved farther above the Bank of Canada’s inflation 

target as the horizon increased, and tend to be consistently above actual inflation and 

the inflation target (Kryvtsov and MacGee, 2020). Schembri (2020) suggests that this may 

reflect Canadian consumers’ rational inattention, given that low and stable inflation in 

Canada over the past 25 years.   

More papers have studied short-term inflation expectations from consumer surveys 

in the euro area. Christelis et al. (2020) find that higher trust in the ECB lowers short-term 

(one year ahead) inflation expectations on average, from a consumer survey in the 

Netherlands. Interestingly, the empirical evidence shows that trust in the ECB contributes 

to the anchoring of one year ahead inflation expectations around the ECB’s inflation aim. 

Bruine de Bruin et al. (2017) study how consumers’ short-term inflation expectations in 

the Netherlands are affected by survey design. Baerg et al. (2018) examine the impact of 

monetary policy communications on German households' inflation expectations. Coibion 

et al. (2019) study the effects of consumers’ short-term inflation expectations on 

consumption in the Netherlands. They find that higher inflation expectations have a 

strong negative effect on durable spending. Vellekoop and Wiederholt (2019) find that 

households in the Netherlands with higher short-term inflation expectations save less. 

Andrade et al. (2020) study short-term (one-year-ahead) inflation expectations of French 

households. They find that the most important component is the share of households 

that expect prices to “stay about the same”, and a significant effect on households’ 

consumption decisions. Draeger et al. (2020) study short-term (one-year-ahead) inflation 

expectations of German households, and find that a majority of consumers believe that 

expected inflation is too high.    

There has also been more literature on short-term inflation expectations of 

consumers in other countries. For example, Armantier et al. (2016) study one- and three-

year ahead inflation expectations of consumers in the United States. They find that 

respondents update these expectations in response to certain types of information, and 

do so sensibly, in a manner consistent with Bayesian updating. Gosselin and Kahn (2015) 
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find that short-term inflation expectations of consumers in Canada are higher for less-

educated, lower-income and younger households. Moessner et al. (2011) study one year-

ahead inflation expectations of consumers in the United Kingdom using GfK NOP 

consumer surveys from 2001-07. They find substantial disagreement among UK 

consumers and between the Bank of England’s Monetary Policy Committee and 

consumers.  

Only few surveys provide information about individual-specific probability 

distributions of inflation expectations, including the Survey of Professional Forecasters 

(e.g. Rich and Tracy, 2018) and Apokoritis et al. (2019) for the euro area, the Bank of 

England survey of external forecasters (Boero et al., 2008; Tenreyro, 2019), and the Survey 

of Professional Forecasters (D’Amico and Orphanides, 2008) and the Federal Reserve 

Bank of New York Survey of Consumer Expectations (Bruine de Bruin et al., 2011) for the 

United States.  

4. Method and results 

In this section we analyse the responses to the monthly DHS satellite surveys conducted 

from December 2019 to September 2020, i.e. shortly before and during the pandemic.  

We consider different measures of anchoring, which capture different aspects of the 

anchoring properties of long-term inflation expectations, namely “level anchoring” and 

“shock anchoring”.5 Ball and Mazumber (2011) distinguish between these two kinds of 

anchoring. Level anchoring means that long-term inflation expectations are tied to a 

particular level of inflation. Shock anchoring means that transitory shocks to inflation are 

not passed into long-term inflation expectations. A former chair of the Federal Reserve 

put this concept as follows: if “the public reacts to a short period of higher-than-expected 

inflation by marking up their long-run expectation considerably, then expectations are 

poorly anchored” (Bernanke, 2007). 

 
5 For an overview of different ways to define and measure the anchoring of inflation expectations, see e.g. Grishchenko et 

al. (2019). There is no widely agreed-upon single definition of “anchored” inflation expectations (Kumar et al., 2015). For a 

literature review of the recent anchoring properties of long-term inflation expectations in the euro area see Galati et al. 

(2020). 
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One commonly used measure of the level anchoring of long-term inflation 

expectations captures how close long-term inflation expectations are to the level desired 

by monetary policymakers (e.g. Grishchenko et al., 2019). Such a measure can be based 

on the level or the distribution of long-term inflation expectations. Examples are the 

deviation of the level of mean long-term inflation expectations from target, or the 

expected probability of inflation being close to target ten years ahead.  

A commonly used measure for the shock anchoring of long-term inflation 

expectations captures whether changes in long-term inflation expectations are related to 

inflation news as reflected in changes in short-term inflation expectations (see e.g. 

Draeger and Lamla (2018), Jochmann et al., 2010; Lamla and Draeger, 2013; Łyziak and 

Paloviita, 2017; Buono and Formai (2018); Apokoritis et al., 2019; Moessner and Takats, 

2020). The underlying idea is that while inflation developments are incorporated both in 

short- and long-term inflation expectations, they have a significant effect on short-term 

expectations but only a small effect on long-term inflation expectations if these are well-

anchored (see e.g. Antunes, 2015). 

 

4.1 Evidence of anchoring based on consumers’ point inflation expectations 

The evolution of the median of consumers’ long-term euro area point inflation 

expectations is shown in Figure 1. We can see that median expected inflation has 

remained above the ECB’s inflation aim of 2% both shortly before and during the 

pandemic, for groups 3 and 4 together, as well as for each of the groups separately. The 

median has been around 1pp lower for respondents in group 4 who received information 

about the ECB’s inflation aim and actual euro area inflation. The median of consumers’ 

long-term euro area point inflation expectations has also been higher than the median 

short-term expectations which equal 2% (see Figure 2). We can also see that the median 

of consumers’ long-term euro area point inflation expectations has been higher 

throughout the pandemic than market-based (implied by inflation swaps and breakeven 
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inflation rates) and professional survey-based (from the ECB Survey of Professional 

Forecasters and Consensus survey) long-term inflation expectations (Figure 3).6   

Summary statistics for consumers’ euro area inflation expectations from the levels 

expectations survey for all ten waves of the survey together are shown in Appendix Table 

B1. We can see that for short-term expectations, the median and interquartile range are 

very similar for groups 3 and 4. By contrast, for long-term expectations, the median for 

group 4, who received information about actual inflation and the ECB’s inflation aim, the 

median is lower by 1pp, and the interquartile range is lower by 3pp. This suggests that 

such a provision of information can reduce both the level and the disagreement among 

consumers for long-term euro area inflation expectations.  

We next consider whether mean long-term inflation expectations differ significantly 

between the two groups 3 and 4 to which respondents were assigned (see Appendix A). 

We estimate the following regression for euro area inflation expectations (responses for 

groups 3 and 4), 

πit
LT = c +  δt + β4 gdum4i + εit   (1)  

where πLT
it denotes 10 year ahead expected inflation of respondent i at time t, the dummy 

variable gdum4i indicates whether the respondent i belongs to group 4 (a value of one 

indicates that the respondent belongs to group 4, and a value of zero denotes that the 

respondent belongs to group 3), and δt denotes time-specific effects.  

Surveys of consumers’ point inflation expectations generally have to deal with the 

methodological problem of outliers, in contrast to surveys of professionals. One way to 

address them is to report medians instead of means for first moments, and interquartile 

ranges instead of standard deviations for second moments. Another way to deal with 

outliers in regressions is to impose cutoffs. In this and other regressions for consumers’ 

point inflation expectations, we deal with outliers by winsorizing the observations at -

30% and 30%, i.e. we set observations above a cutoff of 30% to 30% and those below -

 
6 This is also the case for the median calculated from the consumers’ long-term probability distributions described in 

Section 4.2 as the midpoint of the interval where the cumulative distribution first reaches 50% (see Figure 4). 
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30% to -30%.7 In order to investigate the robustness to the outlier treatment, we also 

report regression estimates in which we use cutoff levels for short and long-term inflation 

expectations of 10% and 50%, as well as for trimming (i.e. deleting) observations above 

these positive and below these negative cutoff levels. 

An advantage of our survey is that for means of and regressions involving expected 

probabilities, outliers do not pose a problem, since they are included in the highest and 

lowest probability bins. Consequently, for means of and regressions involving expected 

probabilities below, no cutoff is applied. 

We also consider the socio-demographic characteristics of survey respondents as 

possible determinants of long-term euro area inflation expectations. We consider the 

variables education, net household income, and age from the standard DHS survey. We 

construct dummy variables for middle and high education levels, denoted by 

Dedui
mid and Dedui

high
, respectively. The dummy variables Dedui

mid and Dedui
high

 equal 

one if respondent i has middle (i.e. secondary pre-university or intermediate vocational) 

or high (i.e. university or higher vocational) education levels, respectively, and equal zero 

otherwise. Similarly, we construct dummy variables for middle and high age, denoted by 

Dagei
mid and Dagei

high
, respectively. The dummy variables Dagei

mid and Dagei
high

 equal one 

if respondent i has middle (i.e. between 45 and 64 years) or high age (i.e. 65 years or 

older), respectively, and equal zero otherwise. We also construct a dummy variable for 

high net household income, denoted by Dnethinci
high

. The dummy variable Dnethinci
high

 

equals one if respondent i has high net household income (more than 2600 euro per 

month), and equals zero otherwise. We also construct a dummy variable Dfemi which 

equals one for female respondents and zero for male respondents. We estimate the 

following regression for euro area inflation expectations, 

πit
LT = c +  δt + β Dfemi  + γ1 Dagei

mid + γ2 Dagei
high

+ δ1 Dedui
mid + δ2 Dedui

high
+

                 μ Dnethinci
high

+ β3 gdum4i + εit                                                      (2) 

 
7 The histogram of consumers’ long-term euro area point inflation expectations corresponding to this cutoff is shown in 

Appendix Figure B3. 
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The results of equation (1) are shown in column (1) of Table 1 (while column (2) 

reports the results when controlling for socio-demographic characteristics according to 

equation (2)). We find that mean long-term inflation expectations are significantly lower, 

by 1 pp, for group 4 whose respondents were provided with information about current 

and past euro area inflation and the ECB’s inflation aim (which result holds irrespective of 

whether demographic characteristics are included or not). Notably, the most recent euro 

area inflation realisations shown to respondents vary between -0.2% and 1.4%, while the 

historical information documents a mean inflation rate of 1.6% (varying between a 

minimum value of -0.7% in July 2009 and a maximum value of 4.0% in July 2008). This 

suggests that communication about the inflation aim and actual inflation can affect 

consumers’ long-term inflation expectations.  

The results of equation (2) are shown in Table 2 (column (1)). We find that long-term 

euro inflation expectations are significantly lower at the 1% level for respondents with 

high net household income and with high education. These estimates are from a pooled 

OLS regression which treats the individual effects as part of the error term based on the 

assumption that individual effects are independent of the covariates.  

Column (2) of Table 2 reports regression estimates of the same equation, except that 

short-term inflation expectations, πST
it (one-year ahead expected inflation of respondent 

i at time t), are included as an additional independent variable. The advantage is that the 

variation of short-term inflation expectations across different waves of the survey allows 

us to estimate a random correlated regression model (based on the assumption of a 

specific linear relation between individual effects and the covariates).8 As expected, the 

results show a strong and positive correlation between short and long-term inflation 

expectations. The coefficient for the group 4 dummy (i.e. the group that is treated with 

information on current and past inflation) more than halves (from -1 to -0.4), and is 

significant at a confidence level of 10% only. Thus, while the information provision seems 

to lower inflation expectations both for the short and the long term, the impact of 

showing current and past inflation rates on lowering long-term inflation expectations is 

larger than the effect through lowering short-term inflation expectations. Furthermore, 

 
8 Note that fixed effects regressions cannot provide estimates of time-invariant variables such as the socio-demographic 

characteristics of respondents. 
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once controlling for expected short-term inflation, high-income respondents continue to 

report significantly lower long-term inflation expectations. While the high education 

dummy turns insignificant, men and older respondents report significantly higher long-

term inflation expectations over and above the impact of short-term inflation 

expectations.  

Note that the regressions in Table 2 include time fixed effects (i.e. the wave 

dummies δt in equation (2)), which are shown in Appendix Table B2 for each of the waves 

2 to 10 of the survey. We can see that the mean long-term inflation expectations were 

significantly lower during these survey waves than in the December 2019 baseline survey, 

by between around 0.6pp and 2.5pp. 

The panel structure of the survey enables us to study the anchoring of long-term 

euro area inflation expectations by estimating a regression of monthly changes in long-

term inflation expectations on monthly changes in short-term inflation expectations,  

𝛥πit
LT = c +  δt + β𝛥πit

ST+ β3 gdum4i + εit   (3) 

where 𝛥 denotes the monthly difference operator, and πST
it denotes one-year ahead 

expected inflation of respondent i at time t. By using the panel structure to measure 

changes in expectations over time, we are able to control for unobserved individual 

heterogeneity without making more specific assumptions about the correlation between 

the individual effects and the covariates. Long-term inflation expectations are well-

anchored under this measure if β is not significantly different from zero. This is a 

commonly used measure for the anchoring of long-term inflation expectations based on 

measures derived from financial instruments or surveys (see e.g. Draeger and Lamla 

(2018), Jochmann et al., 2010; Lamla and Draeger, 2013; Łyziak and Paloviita, 2017; Buono 

and Formai (2018); Apokoritis et al., 2019; Moessner and Takats, 2020). Different measures 

of anchoring capture different aspects of the anchoring properties of long-term inflation 

expectations. This measure of anchoring captures whether changes in long-term inflation 

expectations are related to inflation news as reflected in changes in short-term inflation 

expectations. The underlying idea, which is common in the literature on the anchoring of 

inflation expectations, is that while inflation developments are incorporated both in 

short- and long-term inflation expectations, they have a significant effect on short-term 

expectations but no or a small effect only on long-term inflation expectations if these are 
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well-anchored (see e.g. Antunes, 2015). Other measures of the anchoring of long-term 

inflation expectations are considered below, such as the expected probability of inflation 

being close to target ten years ahead, which captures how close long-term inflation 

expectations are to the level desired by monetary policymakers.  

The results of equation (3) are shown in panel A of Table 3 for a random effects 

regression, a fixed effects regression and a correlated random effects regression (where 

in the latter regression we include socio-demographic variables). As expected the 

estimation results are very similar across the three different panel regressions, since any 

linear individual effect that may have been present in the level specification has fallen out 

of the specification in first differences.9 

We find across all three specifications that, at 0.55, β is significantly different from 

zero at the 1% significance level. This provides evidence of long-term euro area inflation 

expectations of Dutch consumers not being well-anchored at the ECB’s inflation aim. In 

panel B of Table 3 we report a robustness analysis in which we do not winsorize very high 

or very low inflation expectations at 30% and -30%, but rather delete these observations. 

The results are quite robust to this alternative treatment of observations, we find that β 

equals 0.51 in all three specifications (again significantly different from zero at the 1% 

significance level). We conduct several additional robustness tests for different ways of 

dealing with outliers, and find that the conclusion that long-term euro area inflation 

expectations of Dutch consumers are not well-anchored at the ECB’s inflation aim is 

robust to these treatments, with β still significantly different from zero at the 1% 

significance level, taking values of around 0.4 to 0.6 (see Appendix Table B3).10  

 

 

 

 
9 Indeed, if we would have found evidence of fixed individual effects in equation (3), this would point to an incidental trend 

in the level specification. 
10 When winsorizing inflation expectations at cutoffs of 10% and 50% instead of 30%, β is still significantly different from 

zero at the 1% significance level and takes values of 0.4 and 0.57-0.58, respectively (see panel A of Appendix Table B3). 

When trimming observations for cutoffs of 10% and 50%, the corresponding values of β are 0.38 and 0.58-0.59, 

respectively, and again significantly different from zero at the 1% level (panel B of Appendix Table B3). 
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4.2 Evidence of anchoring based on consumers’ probability distributions of 

expected inflation 

The average of the individuals’ probability distributions of expected inflation is different 

from the cross-sectional distribution of individuals’ point expectations considered in 

Section 4.1, since it includes both individual probability distributions and disagreement 

between individuals. By contrast, the distribution of point expectations presented in 

Section 4.1 only reflects disagreement among consumers, but not their individual 

probability distributions. 

We consider measures of anchoring of long-term inflation expectations based on 

expected probabilities of consumers, which can be calculated directly by averaging 

individual probability distributions as described below. 

In the survey question on the distribution of expected inflation, survey respondents 

are asked to assign probabilities (i.e. percentage chances) to expected inflation (in 

percent) falling in J=10 intervals j, j=1,…,J, defined as <-4.0, [-4.0,-3.0[, [-3.0,-2.0[, [-2.0,-

1.0[, [-1.0,0], [0.0,1.0[, [1.0,2.0[, [2.0,3.0[, [3.0,4.0[, and >4.0. We construct an aggregate or 

average histogram for the probability distribution of expected inflation by a linear 

combination of the histograms of the individual distributions, with equal weights. The 

frequency assigned by respondent i at time t to interval j at horizon h is denoted by fit
j,h

. 

The frequency of the aggregate histogram at time t in each interval j, f𝑡
j,h

, is then 

calculated according to (see Krueger and Nolte, 2016): 

f𝑡
j,h

=
1

N
∑ fit

j,h
𝑁

𝑖=1
                   (4) 

where f𝑡
j,h

 is the frequency assigned in the aggregated histogram to inflation being in 

interval j at horizon h at time t, and N is the number of respondents to the survey 

questions about the distribution of inflation expectations.  

The resulting frequencies of the aggregate histogram are shown in Figure 5 for both 

long-term euro area inflation expectations (from responses of groups 3 and 4 in the DHS 

satellite survey).  
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Measure of anchoring at ECB’s inflation aim 

As a measure of the anchoring of long-term inflation expectations at the ECB’s 

inflation aim, we consider long-term expectations of inflation being close to the ECB’s 

inflation aim calculated from the aggregate histogram (see Figure 5). Specifically, we use 

the survey-based probability of future inflation being in a range that is consistent with 

the inflation aim as a measure of anchoring. In particular, we consider the probability of 

expected long-term inflation lying between 1.0% and 3.0% (see Grishchenko et al., 2019). 

This probability, ptr𝑡
h, is calculated as the sum of the frequencies assigned in the 

aggregated histogram at the long-term horizon (h=LT) to inflation being in the two 

intervals j=7 and j=8, which together make up the interval between 1.0% and 3.0%, 

according to 

ptr𝑡
h = ∑ f𝑡

j,h
8

𝑗=7
                         (5) 

For euro area inflation, we obtain values of ptr𝑡
LT below 40% in each survey from 

December 2019 to September 2020 for this measure of the survey-based probability of 

inflation ten years ahead falling between 1% and 3% from equation (5) (see Figure 5). 

This measure based on the aggregate probability distribution suggests that Dutch 

consumers’ long-term euro area inflation expectations have not been well anchored 

during the pandemic. 

 

Tail probabilities  

Next, we use the average of the individual probability distributions of expected 

inflation to compare the probability of inflation being very high (2pp or more above the 

ECB’s inflation aim of 2%, i.e. above 4%), denoted by phighh
t, with the probability of 

inflation being very low (2pp or more below the ECB’s inflation aim, i.e. below 0%) at the 

long-term horizon (h=LT). The probability of expected long-term euro area inflation 

being above 4% is 28% or higher in each survey from December 2019 to September 2020 

28.4%, which is shown directly in Figure 5. The probability of deflation expected in the 

long-term, pdeft
h, for horizon h=LT at time t, is calculated as the sum of the frequencies 
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assigned in the aggregated histogram at the long-term horizon to inflation being in the 

five intervals j=1 to j=5, which together make up the intervals below 0%, according to 

pdef𝑡
h = ∑ f𝑡

j,h
5

𝑗=1
                         (6) 

For euro area inflation, we obtain deflation probabilities pdef𝑡
LT above 9% in each 

survey from December 2019 to September 2020 based on the measure of equation (6). 

A comparison with the expected probability of euro area inflation being above 4%, 

phigh𝑡
LT, which was 28% or higher in each of these surveys (Figure 5), shows that 

respondents have perceived a greater risk of euro area inflation being very high (2pp or 

more above the ECB’s inflation aim of 2%), than of euro area inflation being very low (2pp 

or more below the ECB’s inflation aim) at the long-term horizon shortly before and during 

the pandemic. These results suggest that households’ long-term euro area inflation 

expectations have not become de-anchored on the downside during the pandemic. 

Consumers’ long-term euro area inflation expectations have implied a greater 

probability in the long term of high inflation than of deflation during the pandemic both 

for respondents who were provided with information about actual inflation and the ECB’s 

inflation aim and those who were not (see Figures 6 and 7). Respondents who were 

provided with information about actual inflation and the ECB’s inflation aim attached 

somewhat lower probabilities to high inflation and somewhat higher probabilities to 

deflation, compared with those who received no information (see Figures 6 to 9).  

We next quantify the effect of the provision of information on expected probabilities 

by estimating the following regression for expected probabilities (responses for groups 

3 and 4), 

probit
h = c +  δt + β4 gdum4i + εit   (7)  

where probit
h  can equal ptrit

h, phighit
h , or pdefit

h, for h=LT. We again use random effects 

panel estimation. The results of equation (7) are shown in columns (3), (5) and (7) of Table 

1 (results when in addition controlling for sociodemographic characteristics are shown in 

columns (4), (6) and (8)). We find that the long-term expected probability of deflation and 

of inflation being close to target is significantly higher and that of high inflation is 

significantly lower for group 4 whose respondents were provided with information about 
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current and past euro area inflation and the ECB’s inflation aim. This suggests that 

communication about the inflation aim and actual inflation can affect consumers’ long-

term expected probabilities of euro area inflation.  

Candia et al. (2020) find that households tend to interpret inflation news differently 

to professional forecasters. They find that households tend to associate lower expected 

growth with higher expected inflation, consistent with a supply-side view. This is in 

contrast to professional forecasters who tend to associate lower expected growth with 

lower expected inflation, consistent with a demand-side view. Candia et al. (2020) 

conclude that central bank communication with the public therefore needs to be 

designed carefully. Some studies have shown that news about higher future inflation 

could lead to lower spending and investment if individuals associate higher inflation with 

a more pessimistic economic outlook. Other empirical evidence confirms this supply-side 

view on inflation for households and to some extent also for firms in advanced economies 

(Coibion et al. (2019)).  

The evolution of consumers’ expected probabilities in the long term of deflation are 

shown in Figure 10. Also shown for comparison are the corresponding measures implied 

by financial markets (by options) and by professional surveys (the ECB Survey of 

Professional Forecasters). We can see that during the pandemic consumers’ expected 

probabilities in the long term of deflation have been above those from the ECB Survey of 

Professional Forecasters, and below those implied by options. 

The evolution of consumers’ expected probabilities in the long term of high inflation 

are shown in Figure 11. Also shown for comparison are again the corresponding measures 

implied by options and by the ECB Survey of Professional Forecasters. We can see that 

during the pandemic consumers’ expected probabilities in the long term of high inflation 

have been above those of both professional forecasters and those implied by options. 

The evolution of consumers’ expected probabilities in the long term of inflation being 

close to the ECB’s inflation aim are shown in Figure 12. We can see that during the 

pandemic consumers’ expected probabilities in the long term of inflation being close to 

the ECB’s inflation aim have been below those of professional forecasters, and above 

those implied by options. 
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A comparison of the expected probability distributions of consumers with those of 

professional surveys and those implied by options are shown in Figures 13 and 14 for 

December 2019 and for September 2020. We can see differences in the shape of the 

probability distributions between consumers and professionals, and also between those 

of professional surveys and those implied by options. 

These results suggest that households’ long-term euro area inflation expectations 

have not become de-anchored on the downside during the pandemic, in contrast to 

market-based measures. 

 

4.3 Determinants of individual probability distributions of consumers’ inflation 

expectations 

In this section we study the determinants of the individual probability distributions of 

Dutch consumers’ euro area inflation expectations. A strength of the DHS satellite survey 

is that we directly observe the expected probabilities that long-term and short-term 

inflation fall in the intervals specified in the survey, and do not need to be derived via 

approximations or fitting functional forms for distributions. We take advantage of this by 

analysing the determinants of the expected probabilities of inflation being close to target, 

and of the tail probabilities, i.e. inflation expected to be 2 percentage points above or 

below target. 

The survey-based probability for consumer i at time t of future euro area inflation 

lying between 1.0% and 3.0%, is calculated as the sum of the frequencies assigned by 

respondent i at time t in the histogram at the long-term or short-term horizon (h=LT or 

ST) to inflation being in the two intervals j=7 and j=8, which together make up the interval 

between 1.0% and 3.0%, according to 

ptrit
h = ∑ fit

j,h
8

𝑗=7
                         (8) 

The survey-based probability for consumer i at time t of future euro area inflation 

being negative (i.e. of deflation) is calculated as the sum of the frequencies assigned by 

respondent i at time t in the histogram at the long-term or short-term horizon (h=LT or 
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ST) to inflation being in the five intervals j=1 to j=5, which together make up the interval 

below 0%, according to 

pdefit
h = ∑ fit

j,h
5

𝑗=1
                         (9) 

The survey-based probability for consumer i at time t of future euro area inflation 

being 2 percentage points or more above the target of 2% is the frequency assigned by 

respondent i at time t in the histogram at the long-term or short-term horizon (h=LT or 

ST) to inflation being in the interval j=10, 

phighit
h = fit

10,h                          (10) 

We study the determinants of these individual probability distributions of consumers’ 

euro area inflation expectations. As determinants we consider the same socio-

demographic variables gender, age, education and net household income from the 

baseline DHS survey, as we did for the determinants of mean inflation expectations 

above. We run the following regressions, 

probit
h = c +  δt + β Dfemi  + γ1 Dagei

mid + γ2 Dagei
high

+ δ1 Dedui
mid + δ2 Dedui

high
+

    μ Dnethinci
high

+ β4 gdum4i + εit                   (11) 

where probit
h  can equal ptrit

h, phighit
h , or pdefit

h, for h=LT, for each of which we run separate 

regressions, and with the dummy variables as defined above. We again use random 

effects panel estimation. 

The results are shown in Table 4 for the long-term horizon. We can see that the 

probability of expected euro area inflation being close to target in the long term, ptrit
LT, 

is significantly higher if the education level is higher, if net household income is higher, 

for older respondents and for men (column (5) of Table 4). These results suggest that 

long-term inflation expectations are better anchored for men, for older respondents, for 

higher education levels and for higher net household income, in the sense that the 

expected probability of inflation being close to target in the long term is higher.  

We can also see that the probability of expected euro area inflation being far (2pp or 

more) above target in the long term, phighit
LT, is significantly lower if education is higher, 

if net household income is higher, and for men (column (1) of Table 4). These results 

suggest that long-term inflation expectations are better anchored for higher education 
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level, for higher net household income and for men, in the sense that the expected 

probability of inflation being far above target in the long term is lower. 

Moreover, we can see that the expected euro area deflation probability (of inflation 

below 0%, i.e. 2pp or more below target) in the long term, pdefit
LT, is significantly lower if 

the education level is higher, if net household income is higher, for older respondents 

and for men (column (3) of Table 4). These results suggest that long-term euro area 

inflation expectations are better anchored for higher education levels, for higher net 

household income, for older respondents and for men, in the sense that the expected 

probability of inflation being far below target in the long term is lower. 

Based on all three measures calculated directly from the individual probability 

distribution of consumers’ long-term inflation expectations, namely the probability of 

inflation being close to target, ptrit
LT, the probability of inflation being far above target, 

phighit
LT, and the probability of deflation, pdefit

LT, we find that long-term euro area 

inflation expectations are better anchored for higher education levels, for higher net 

household income, and for men. These results are based on pooled OLS regressions 

which assume that individual effects are not correlated with the sociodemographic 

variables. We can relax this assumption once we include short-term inflation expectations. 

The correlated random effects regressions in columns (2), (4) and (6) of Table 4 show that 

there is a positive correlation between the individual probabilities of having short-term 

inflation expectations close to (far above/far below) target and the individual probabilities 

of having long-term inflations expectations close to (far above/far below) target. Taking 

into account the individual probabilities of short-term inflation expectations takes away 

some explanatory power of the sociodemographic characteristics for long-term inflation 

expectations (these characteristics apparently feed into the long-term inflation 

expectations via their effect on short-term inflation expectations). However, mostly the 

sociodemographic characteristics still contribute to the explanation of long-term inflation 

expectations over and above the contribution through short-term inflation expectations. 

In particular, the expected probability of long-term inflation being close to the inflation 

aim is higher for men, respondents with high education and high income, and those who 

are between 45 and 65 years old (over and above the effect of the expected probability 

of short-term inflation being close to target).  
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4.4 Evidence of anchoring based on the relation between changes in short-term 

and long-term individual expected probabilities 

We also study the anchoring of long-term euro area inflation expectations by estimating 

a regression of quarterly changes in long-term expected probabilities on quarterly 

changes in the corresponding short-term expected probabilities,  

𝛥probit
LT = c +  δt + β𝛥probit

ST+ β3 gdum4i + εit   (12) 

where 𝛥 denotes the quarterly difference operator, and probh
it denotes the short-term 

(h=ST) or long-term (h=LT) expected probability of respondent i at time t for inflation to 

be high (probh
it = phighh

it), negative (probh
it = pdefh

it), or close to the inflation aim (probh
it 

= ptrh
it). This equation is estimated with random effects panel regressions. The results of 

equation (12) are shown in columns (1), (3) and (5) of Table 5, in particular in (columns 

(2), (4) and (6) extend these regressions by including sociodemographic characteristics). 

We can see that the coefficient β is positive and significant for all three different 

probabilities, phighh
it, pdefh

it and ptrh
it. The interpretation is that any adjustment in the 

expected probability distribution of short-term inflation (12 months ahead) partly 

translates into a shift of the expected probability distribution of long-term inflation 

expectations (10 years from now) in the same direction. As long-term inflation 

expectations, when well anchored, would not respond to short-term inflation 

expectations, this is further evidence of some de-anchoring of the long-term euro area 

inflation expectations of Dutch consumers. 

5. Conclusions 

This paper analyses the results from a new survey of consumers’ long-term euro area 

inflation expectations before and during the pandemic. We find that consumers’ long-

term euro area inflation expectations have remained elevated above the ECB’s inflation 

aim throughout the pandemic. Moreover, the distributions of consumers’ long-term euro 

area inflation expectations have implied a greater probability of high inflation (2pp above 

the ECB’s inflation aim of 2%) than of deflation during the pandemic. 
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These results suggest that during the pandemic consumers’ long-term euro area 

inflation expectations have been de-anchored on the upside rather than on the downside, 

in contrast to market-based measures of long-term euro area inflation expectations. This 

is in contrast to concerns by ECB policymakers about a de-anchoring of long-term 

inflation expectations on the downside during the pandemic. These results are consistent 

with US households’ long-term median inflation expectations having remained elevated 

throughout the pandemic. 

We find that during the pandemic consumers’ expected probabilities in the long term 

of deflation in the euro area have been above those from the ECB Survey of Professional 

Forecasters, and below those implied by options. 

We find that consumers who were provided with information about actual inflation 

and the ECB’s inflation aim attached somewhat lower probabilities in the long term to 

high inflation and somewhat higher probabilities to deflation, compared with those who 

received no information.  

We also find based on consumers’ long-term euro area point inflation expectations, 

and based on three measures calculated directly from the individual probability 

distribution of consumers’ long-term inflation expectations, namely the probability of 

inflation being close to target, the probability of inflation being far above target, and the 

probability of deflation, that long-term euro area inflation expectations are better 

anchored for higher education levels and for higher net household income.   
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Figures 

 

Figure 1: Consumers’ long-term euro area point inflation expectations, median 

from level expectations 

 

 

Figure 2: Consumers’ short-term euro area point inflation expectations, median 

from level expectations 
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Figure 3: Consumers’ long-term euro area inflation expectations, median from level 

expectations, and professionals’ expectations 

 

Notes: DHS: Median from levels survey; SPF: ECB Survey of Professional Forecasters, five-year ahead euro 

area HICP inflation expectations, in the corresponding quarter, mean; Consensus survey: Five-year/five-year 

forward horizon, mean; Inflation swaps: Five-year/five-year forward horizon, at start of the month; Breakeven 

inflation rates: Five-year/five-year forward horizon, simple average for France and Germany, at start of the 

month. 

 

Figure 4: Consumers’ long-term euro area inflation expectations, median from 

distributions survey, and professionals’ expectations 

 

Notes: DHS: Median calculated from probability distributions as midpoint of interval where cumulative 

distribution first reaches 50%; SPF: ECB Survey of Professional Forecasters, five-year ahead euro area HICP 

inflation expectations, in the corresponding quarter, mean; Consensus survey: Five-year/five-year forward 

horizon, mean; Inflation swaps: Five-year/five-year forward horizon, at start of the month; Breakeven inflation 

rates: Five-year/five-year forward horizon, simple average for France and Germany, at start of the month. 
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Figure 5: Average of consumers’ probability distributions of expected euro area 

inflation, all respondents 

 

 

Figure 6: Average of consumers’ probability distributions of expected euro area 

inflation, respondents without information provided 

 

 

Figure 7: Average of consumers’ probability distributions of expected euro area 

inflation, respondents with information provided 
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Figure 8: Average of consumers’ probability distributions of expected euro area 

inflation, December 2019 

 

 

Figure 9: Average of consumers’ probability distributions of expected euro area 

inflation, September 2020 
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Figure 10: Probability distributions of expected long-term euro area inflation, 

probability of deflation 

 

Notes: SPF: ECB Survey of Professional Forecasters, five-year ahead euro area HICP inflation expectations, in 

the corresponding quarter; DHS: DHS satellite survey of consumers; Options: average annual HICP inflation 

over 5 years implied by option prices, at start of the month, derived based on Aaramonte et al. (2019). 

 

Figure 11: Probability distributions of expected long-term euro area inflation, 

probability of high inflation 

 

Notes: SPF: ECB Survey of Professional Forecasters, five-year ahead euro area HICP inflation expectations, in 

the corresponding quarter; DHS: DHS satellite survey of consumers; Options: average annual HICP inflation 

over 5 years implied by option prices, at start of the month, derived based on Aaramonte et al. (2019). 
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Figure 12: Probability distributions of expected long-term euro area inflation, 

probability of inflation close to target 

 

Notes: SPF: ECB Survey of Professional Forecasters, five-year ahead euro area HICP inflation expectations, in 

the corresponding quarter; DHS: DHS satellite survey of consumers; Options: average annual HICP inflation 

over 5 years implied by option prices, at start of the month, derived based on Aaramonte et al. (2019). 
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Figure 13: Probability distributions of expected long-term euro area inflation, December 

2019  
 

 

Notes: DHS: DHS satellite survey of consumers; SPF: ECB Survey of Professional Forecasters, five-year ahead 

euro area HICP inflation expectations, in the corresponding quarter; Options: average annual HICP inflation 

over 5 years implied by option prices, at start of the month, derived based on Aaramonte et al. (2019). 

 
Figure 14: Probability distributions of expected long-term euro area inflation, September 

2020 

 

Notes: DHS: DHS satellite survey of consumers; SPF: ECB Survey of Professional Forecasters, five-year ahead 

euro area HICP inflation expectations, in the corresponding quarter; Options: average annual HICP inflation 

over 5 years implied by option prices, at start of the month, derived based on Aaramonte et al. (2019). 
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Tables 

Table 1: Effect of group assignment on consumer’s long-term euro area inflation expectations 

and their expected probabilities of long term inflation 

Dependent variable: πLT πLT phighLT phighLT pdefLT pdefLT ptrLT ptrLT 

 (1) (2) (3) (4) (5) (6) (7) (8) 

         

gdum4 (EA, with info) -1.01*** -1.00*** -7.72*** -7.70*** 3.05*** 2.96*** 4.16*** 4.20*** 

 

time dummies yes yes yes yes yes yes yes yes 

socio-demographics no yes no yes no yes no yes 

         

No. of observations 12585 12533 4935 4918 4934 4917 4935 4918 

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust standard errors. 

Results from pooled OLS regressions. For πLT observations above 30% set to 30% and below -30% set to -30%. Sample 

period: December 2019 to September 2020. 

 

 

 

 
 

Table 2: Effects of socio-demographic characteristics on consumer’s long-term 

euro area inflation expectations 

Dependent variable:   πLT   πLT      

 (1) (2)    

      

πST  0.56***    

Dfem -0.37 -0.68***    

Dagemid -0.08 0.21    

Dagehigh -0.02 0.61**    

Dedumid -0.26 0.52*    

Deduhigh -1.34*** 0.10    

Dnethinchigh -1.04*** -0.65***    

gdum4 (EA, with info) -1.00*** -0.41*    

 

time dummies 

 

yes yes    

      

No. of observations 12533 12533    

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust 

standard errors. Results from pooled OLS regression (column (1)) and correlated random effects panel 

regression (column (2)). For πLT and πST observations above 30% set to 30% and below -30% set to -30%. 

Sample period: December 2019 to September 2020. 

 

 

 

 

 



40 
 

Table 3: Effects of changes in short-term inflation expectations on changes in 

long-term euro area inflation expectations of consumers 

Panel A: Winsorizing inflation expectations at -30 percent and +30 percent 

Dependent variable:  ΔπLT ΔπLT ΔπLT   

 (1) (2) (3)   

      

ΔπST  0.55*** 0.55*** 0.55***   

gdum4 (EA, with info) -0.004  -0.01   

      

time dummies yes yes yes   

socio-demographic char. no no yes   

      

No. of observations 10002 10002 9963   

      

Panel B: Trimming inflation expectations at -30 percent and +30 percent 

Dependent variable:  ΔπLT
 ΔπLT

 ΔπLT
   

 (1) (2) (3)   

      

ΔπST  0.51*** 0.51*** 0.51***   

gdum4 (EA, with info) 0.03  0.02   

      

time dummies yes yes yes   

socio-demographic char. no no yes   

      

No. of observations 9348 9348 9315   

      

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust 

standard errors. Results from pooled OLS regressions (column (1)), fixed effects panel regressions 

(column (2)) and correlated random effect panel regressions (column (3)). In panel A observations for πLT 
and πST above 30% are set to 30% and below -30% set to -30%. In panel B observations for πLT and πST 

above 30% and below -30% are removed. Sample period: December 2019 to September 2020. 
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Table 4: Effects of socio-demographic characteristics on consumer’s expected 

probabilities of long-term euro area inflation 

Dependent variable:  phighLT phighLT pdefLT pdefLT ptrLT ptrLT 

 (1) (2) (3) (4) (5) (6) 

       

phighST  0.40***     

pdefST    0.47***   

ptrST      0.29*** 

Dfem 2.91* 1.03 2.24** 0.55 -4.70*** -3.22*** 

Dagemid -3.59* -1.22 -3.19*** 0.34 6.77*** 3.28** 

Dagehigh -1.78 0.10 -5.14*** -0.05 5.97*** 1.47 

Dedumid -0.83 1.36 -4.65*** -1.44** 4.46*** 1.75 

Deduhigh -5.32*** -0.90 -8.11*** -2.78*** 10.57*** 6.15*** 

Dnethinchigh -5.72*** -2.93** -2.21** 0.07 6.90*** 3.99*** 

gdum4 (EA, with info) -7.70*** -3.92*** 2.96*** 0.51 4.20*** 3.40*** 

       

time dummies yes yes yes yes yes yes 

       

No. of observations 4918 4916 4917 4915 4918 4916 

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust 

standard errors. Results from pooled OLS regressions (columns (1), (3) and (5)) and correlated random 

effects panel regressions (columns (2), (4) and (6)). Sample period: December 2019 to September 2020.  

Table 5: The relation between changes in individual probabilities of expected 

short-term euro area inflation and changes in consumer’s probabilities of 

expected long-term euro area inflation 

Dependent variable:  Δphighi
LT Δphighi

LT Δpdefi
LT Δpdefi

LT Δptri
LT Δptri

LT 

 (1) (2) (3) (4) (5) (6) 

       

Δphighi
ST 0.54*** 0.92***     

Δpdefi
ST   0.45*** 0.45***   

Δptri
ST     0.29*** 0.30*** 

gdum4 (EA, with info) 2.31** 1.52* 0.33 0.35 -0.68 -0.73 

       

time dummies yes yes yes yes yes yes 

socio-demographic char. no yes no yes no yes 

       

No. of observations 3234 3227 3233 3226 3234 3227 

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust 

standard errors. Results from pooled OLS regressions (columns (1), (3) and (5)) and correlated random 

effects panel regressions (columns (2), (4) and (6)). Sample period: December 2019 to September 2020.  
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Appendix A: DHS satellite survey of inflation expectations 

 

DHS Satellite survey questions 

 

This paper analyses the results from a new DHS satellite survey conducted from 

December 2019 to September 2020. 

 

The sample of DHS survey respondents is split into four groups. The first and third groups 

do not receive background information on current and past inflation, as well as the ECB’s 

inflation aim. The second and fourth groups receive some information on current and past 

inflation, as well as the ECB’s inflation aim (see items 1. and 2. in the section 

“Background information”).  

 

The sample of respondents is split into four equally large sets of participants: 

 

1) The first set of respondents is asked for expectations about inflation in the 

Netherlands without any additional background information. 

2) The second set is asked for expectations about inflation in the Netherlands with 

some additional background information (the past month’s inflation in the 

Netherlands, a graph of inflation in the Netherlands over the past 20 years, and the 

ECB’s aim for euro area inflation).  

3) The third set of respondents is asked for expectations about euro area inflation 

without any additional background information 

4) The fourth set of respondents is asked for expectations about euro area inflation 

with some additional information (the past month’s euro area inflation, a graph of 

euro area inflation over the past 20 years, and the ECB’s inflation aim).  

 

The survey questions were provided in Dutch. Below is an English translation of the 

survey questions. Questions 1, 2 and 4 were asked each month. Questions 3 and 5 were 

only asked every three months (in December 2019, March 2020, June 2020 and September 

2020). 

 

1. (Question 1 only for respondents who do not receive background information as 

described above) 

What do you think inflation currently is in the Netherlands/euro area? Please provide 

a percentage (%). Inflation is the percentage change in consumer prices over twelve 

months. If you think prices increased, please fill in a positive percentage. If you think 

prices decreased, please fill in a negative percentage (insert a minus sign (-) before the 

number). If you think prices did not change, please fill in 0 (zero). 

 

Answer:  …… % 

 

2. We are interested in your opinion on what will happen to inflation in the 

Netherlands/euro area over the next twelve months. Inflation is the percentage 

change in consumer prices over twelve months. What do you think the rate of inflation 

will be over the next twelve months? Please give your best guess. If you think prices 

will increase, please fill in a positive percentage. If you think prices will decrease, 
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please fill in a negative percentage (insert a minus sign (-) before the number). If you 

think prices will not change, please fill in 0 (zero).  

 

Answer:  ….. % 

 

3. Now we would like you to think about the different things that may happen to inflation 

in the Netherlands/euro area over the next 12 months. Please allocate 100 points in 

the table below indicating how likely in your view the listed inflation rates, were 0 

points means no chance at all and 100 points means absolutely sure. In your view, 

what is the chance that, over the next 12 months,  

 

                 Points 

the rate of inflation will be 4% or higher                                                      …..  

the rate of inflation will be 3% or higher, but less than 4%                          …..  

the rate of inflation will be 2% or higher, but less than 3%                          …..  

the rate of inflation will be 1% or higher, but less than 2%                          …..  

the rate of inflation will be 0% or higher, but less than 1%                          …..  

the rate of deflation (negative of inflation) will be between 0% and 1%      …..  

the rate of deflation (negative of inflation) will be between 1% and 2%      ….. 

the rate of deflation (negative of inflation) will be between 2% and 3%      ….. 

the rate of deflation (negative of inflation) will be between 3% and 4%      …..  

the rate of deflation (negative of inflation) will be 4% or higher                  …..  

 

  Total (the points should sum to a total of 100)                                                100 

 

4. We are interested in your opinion on what will happen to inflation in the 

Netherlands/euro area 10 years in the future. What do you think the rate of inflation 

will be 10 years in the future? Please give your best guess. If you think prices will 

increase, please fill in a positive percentage. If you think prices will decrease, please 

fill in a negative percentage. If you think prices will not change, please fill in 0 (zero). 

 

Answer: ……. % 

 

5. Now we would like you to think about the different things that may happen to inflation 

in the Netherlands/euro area 10 years in the future. Please allocate 100 points in the 

table below indicating how likely in your view the listed inflation rates, were 0 points 

means no chance at all and 100 points means absolutely sure. In your view, what is 

the chance that, 10 years in the future, 

                                                                                                                             Points 

the rate of inflation will be 4% or higher                                                        …..  

the rate of inflation will be 3% or higher, but less than 4%                            …..  

the rate of inflation will be 2% or higher, but less than 3%                            …..  

the rate of inflation will be 1% or higher, but less than 2%                            …..  

the rate of inflation will be 0% or higher, but less than 1%                            …..  

the rate of deflation (negative of inflation) will be between 0% and 1%        …..  

the rate of deflation (negative of inflation) will be between 1% and 2%        ….. 

the rate of deflation (negative of inflation) will be between 2% and 3%        ….. 
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the rate of deflation (negative of inflation) will be between 3% and 4%        …..  

the rate of deflation (negative of inflation) will be 4% or higher                    …..  

 

 Total (the points should sum to a total of 100)                                                100  

 

Background information 

 

The following information was provided to respondents of the December 2019 survey. 

This information was updated each month for subsequent waves of the survey. 

 

1. Inflation is the percentage change in consumer prices over twelve months. Most 

recently, inflation in the Netherlands/euro area was 2.6%/1.0% (see Figure A1/A2).  

 

2. The primary objective of the European Central Bank (ECB) is to maintain price 

stability. The ECB has defined price stability as inflation in the euro area below but 

close to 2%. 

 

Figure A1: Inflation in the Netherlands (information provided to group 2)

 

Figure A2: Inflation in the euro area (information provided to group 4) 
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In December 2019, Group 2 was provided with information of actual inflation in the 

Netherlands of 2.6% and a time series of inflation in the Netherlands as shown in Figure 

A1. Group 4 was provided with information of actual inflation in the euro area of 1.0% 

and a time series of inflation in the euro area as shown in Figure A2. No such information 

was provided to groups 1 and 3. In the following months of the survey the information 

provided to groups 2 and 4 on actual inflation was updated each month. 
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Appendix B: Appendix Tables and Figures  

 

Table B1: Consumers’ euro area inflation expectations, summary statistics from 

level expectations 

 

 

Short-term Long-term 

Group Num. obs. Median Interquartile 

range 

Num. obs. Median Interquartile 

range 

#3 EA, no info   6174 2 2 6096 4 8 

#4 EA, with info   6616 2 2 6489 3 5 

All respondents 12790 2 1.9 12585 3.2 6 

Notes: This table shows the cross-sectional median and interquartile range of short-term (1 year ahead) 

and long-term (10 year ahead) point euro area inflation expectations for the whole sample and across 

subgroups.       

 

Table B2: Multivariate analysis of consumer’s long-term euro area inflation expectations, 

reporting coefficients for socio-demographic variables and time dummies 

Dependent variable πLT πLT       

 (1) (2)       

         

πST  0.56***       

Dfem -0.37 -0.68***       

Dagemid -0.08 0.21       

Dagehigh -0.02 0.61**       

Dedumid -0.26 0.52*       

Deduhigh -1.34*** 0.10       

Dnethinchigh -1.04*** -0.65***       

gdum4 (EA, with info) -1.00*** -0.41*       

Dwave2 -0.65** -0.59**       

Dwave3 -1.48*** -1.30***       

Dwave4 -0.82*** -0.66**       

Dwave5 -1.95*** -2.11***       

Dwave6 -2.10*** -2.28***       

Dwave7 -1.33*** -1.35***       

Dwave8 -2.25*** -2.28***       

Dwave9 -2.45*** -2.46***       

Dwave10 -1.77*** -1.70***       

         

         

No. of observations 12533 12533       

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust standard errors. 

Dwavek, k=2,...,10: dummy variable for kth wave of survey. Results from pooled OLS regression (column (1)) and 

correlated random effects panel regression (column (2)). For πLT observations above 30% set to 30% and below -30% set 

to -30%. Sample period: December 2019 to September 2020. 
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Table B3: Effects of changes in short-term inflation expectations on changes in 

long-term euro area inflation expectations of consumers: robustness to outlier 

treatment 

Panel A: Winsorizing inflation expectations at -10%/+10% and -50%/+50%, respectively 

Dependent variable:  ΔπLT ΔπLT ΔπLT ΔπLT
 ΔπLT

 ΔπLT
 

 (1) (2) (3) (4) (5) (6) 

       

ΔπST  0.40*** 0.40*** 0.40*** 0.59*** 0.59*** 0.59*** 

gdum4 (EA, with info) -0.02  -0.03 0.00001  -0.01 

       

time dummies yes yes yes yes yes yes 

socio-demographic char. no no yes no no yes 

       

No. of observations 10002 10002 9963 10002 10002 9963 

       

Panel B: Trimming inflation expectations at -10%/+10% and -50%/+50%, respectively 

Dependent variable:  ΔπLT
 ΔπLT

 ΔπLT
 ΔπLT

 ΔπLT
 ΔπLT

 

 (1) (2) (3) (4) (5) (6) 

       

ΔπST  0.38*** 0.38*** 0.38*** 0.59*** 0.58*** 0.59*** 

gdum4 (EA, with info) -0.06*  -0.07* -0.01  -0.02 

       

time dummies yes yes yes yes yes yes 

socio-demographic char. no no yes no no yes 

       

No. of observations 7554 7554 7525 9719 9719 9684 

      

Notes: ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively. Cluster-robust 

standard errors. Results from pooled OLS regressions (columns (1) and (4)), fixed effects panel 

regressions (columns (2) and (5)) and correlated random effect panel regressions (columns (3) and (6)). 

In columns (1)-(3) observations for πLT and πST above 10% and below 10% are either set to 10% and -

10% (panel A) or removed (panel B). In columns (4)-(6) observations for πLT and πST above 50% and 

below 50% are either set to 50% and -50% (panel A) or removed (panel B). Sample period: December 

2019 to September 2020. 
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Figure B1: Long-term household inflation expectations in the United States (in 

percent) 

 
Notes: Expected change in prices during the next five to ten years.  

Source: University of Michigan, Surveys of Consumers. 

 

 

 

Figure B2: Consumers’ euro area inflation expectations, levels survey 

 

Notes: DHS satellite survey of consumers, with inflation expectations above 30% set to 30% and values 

below -30% set to -30%. 
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Figure B3: Histogram of consumers’ long-term euro area point inflation 

expectations, levels survey 

 

Notes: DHS satellite survey of consumers, with observations with values above 30% set to 30% and values 

below -30% set to -30%. 

 



De Nederlandsche Bank N.V.  

Postbus 98, 1000 AB Amsterdam 

020 524 91 11 

dnb.nl


