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Abstract

This paper documents how inflation expectations as reported by households in the Euro-
pean Central Bank’s Consumer Expectations Survey vary with the tenure of survey respon-
dents. Inflation expectations are significantly lower after some months of repeated participa-
tion in the survey, by about -2 percentage points after one year. Panel-conditioning effects are
much stronger if households are initially less attentive to inflation. We document also some
evidence that these negative tenure effects could be partly due to survey fatigue increasing
with tenure. Finally, we find that the panel conditioning effects are not specific to inflation:
they are also strong for other macroeconomic variables such as unemployment but they are

not significant for households’ perceptions of their own consumption or income growth.
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Introduction

Inflation expectations of households play a key role for the macroeconomic dynamics because they
affect households’ decisions of saving and consumption but also because these expectations are
monitored to assess the central bank credibility. Over the last 15 years, several household surveys
have been launched by major central banks to measure these inflation expectations. In the United
States, the Survey of Consumer Expectations (SCE) by the Federal Reserve Bank of New York
(FRBNY) was one of the first surveys launched in 2013 whereas, for the euro area, the Consumer
Expectation Survey (CES) of the European Central Bank (ECB) was run for the first time in 2020.!
However, measuring household inflation expectations raises several challenges since households
are on average much less informed about inflation than professional forecasters. This implies that
repeated participation in the survey can influence their answers. This effect is often referred to as
learning-through-survey or panel conditioning effects. In the case of the SCE-FRBNY survey, Kim
and Binder (2023) document that panel conditioning effects can be large, but little is known for
other similar surveys conducted in different economic areas. In this paper, we estimate the panel

conditioning effects using answers to the ECB-CES survey.

Launched in 2020, the ECB-CES survey provides the benchmark indicators of aggregate infla-
tion expectations of households in the euro area. These indicators are published every month by
the ECB, they are regularly used for policy speeches of ECB Board members, and the release of the
survey results are also monitored by ECB watchers and financial markets. This survey has also
been widely used in economic research for various purposes (among others Weber et al. (2025)
on inflation attention, Georgarakos and Kenny (2022) on consumption behavior during Covid,
Coibion et al. (2024) or Maren¢dk and Nghiem (2025) on the link between inflation expectations
and consumption decisions and Ferreira and Pica (2024) on household perceptions of demand
and supply shocks). The methodological features of the CES survey are similar to those of the
FRBNY-SCE. In particular, ECB-CES respondents can participate in the survey for several consec-
utive months.”> The targeted maximum duration of participation has been set to 24 completed

monthly questionnaires (which can be non-consecutive) but respondents are removed from the

ISimilar surveys were also implemented in Canada (Bellemare et al. (2020)), Germany (Beckmann and Schmidt
(2020)) or Italy (Guglielminetti and Rondinelli (2024)). These surveys are often considered as the second generation
of household expectations surveys extending the scope and the size of first-generation surveys such as the Michigan

Confidence Survey in the United States or the European Commission Survey in the euro area.
2This is an important difference with previous existing surveys like the Michigan Confidence Survey or the Euro-

pean Commission Household Survey where respondents were recontacted only once or twice after their first participa-

tion in the survey.



panel after 36 months of repeated participation. The panel dimension of the ECB-CES is longer
than the one allowed in the FRBNY-SCE (12 months). This very long panel dimension is an appeal-
ing feature of these surveys because, for instance, it allows researchers to control for unobservable
households’ characteristics but more importantly, it also lowers the cost of household recruitment
every month. This is especially true for the ECB survey which is now conducted in 11 different
countries of the euro area among about 20,000 households every month (versus 1,300 households
for the FRBNY-SCE in the United States). However, one major drawback is that repeated partic-
ipation in the survey might lead respondents to search for information or learn about inflation,

which then might affect their responses.

In this paper, we show that, all things being equal, when they participate several months in
the survey, households provide lower inflation perceptions but also lower inflation expectations.
This conditioning-panel effect is significant from the second participation in the survey and the
magnitude of this effect increases quite quickly in subsequent waves before stabilizing at its max-
imum value (in absolute terms) after about nine months. After participating 12 consecutive times
in the CES survey, 1-year inflation expectations are on average lower by about 2 pp than in the
first interview, and then the conditioning panel effect stays at the same level up to the targeted
maximum participation duration. A similar effect is found for long-term inflation expectations,
although the magnitude of this effect is smaller. Once we take into account these learning effects,
the aggregate indicators for inflation expectations are on average higher than the ones calculated

from the raw data but they are still quite correlated.

We also find that these learning-through-survey effects are stronger when the answer to the
initial wave was very large (typically larger than 10%) but we also obtain that households are
less likely to report rounding numbers and are more certain about their answers. Besides, panel-
conditioning effects are stronger when attention is higher. These results suggest that households
provide more consistent answers when they participate repeatedly in the survey. However, we
also show that repeated participation in survey may also reduce the engagement of households in
survey participation and may lead them to respond less accurately to the survey. For instance, they
report more frequently that prices will remain stable and they use fewer bins for the probabilistic

questions, which reduces the time spent responding to the survey.

One possible explanation for these learning effects is that households do not know much about
inflation and they might learn more by participating in the survey than for other macro variables
as unemployment or economic growth which might be more familiar to households. However,

we find that learning effects are also significant for both unemployment and economic growth.



Households tend to revise their unemployment forecasts downward and their economic growth
expectations upward. To some extent, after some months of participation in the survey, they are
more optimistic about the economic outlook than initially: they expect less inflation, less unem-

ployment, and more economic growth.

We might also wonder whether these effects arise because households are less attentive to
macroeconomic conditions compared to their own economic environment. When looking at panel
conditioning effects for household-specific variables such as their own income or their own con-
sumption, we do not find significant effects of the repeated participation in the survey and these

effects are much smaller than the ones found for macro variables.

Our main contribution is to provide, for the first time, some estimates of panel condition-
ing effects on inflation expectations obtained for the euro area ECB-CES survey.’> Our work
builds closely on Kim and Binder (2023) who estimated that US households participating in the
NYFRB-SCE reduced their inflation expectations by an average of 2.6 percentage points after
twelve months of participation. Our estimates are somewhat smaller but very close: the magni-
tude of the effects is similar and, as in Kim and Binder (2023), we find that the panel conditioning
effects appear only after some months of survey participation.* Mitchell et al. (2024) also show
that probabilistic questions of the SCE are more prone to panel conditioning effects than point
estimates. Households with a long tenure in the sample on average produce less forecast uncer-
tainty. In a similar way, we find that households respond differently to the probabilistic question:
they use fewer bins to answer to this question, suggesting that they are more certain of their
answer.” Finally, Kraemer et al. (2024) find evidence of panel conditioning and that highly expe-
rienced respondents were more likely to provide less thoughtful responses by speeding through
the questionnaire in the GESIS Panel.® Our results also suggest that panel conditioning effects can
be explained by households choosing more simple answers like "0" for inflation expectations or
using only one bin for probabilistic answers, which may reduce the time they spent answering the

questionnaire.

Our second contribution is to extend the analysis of panel conditioning effects to other quan-

3For the euro area, relying only on the French answers of the CES survey over the period 2020-2021, Gautier and
Montornes (2022) also find significant panel conditioning effect while D’ Acunto et al. (2024) using the full euro-area
survey suggest the presence of panel conditioning in the ECB CES, motivating our analysis.

4In a different context, Bellemare et al. (2020) find some panel conditioning effects using data from the Bank of
Canada CSCE even if the CSCE is only conducted at a quarterly frequency.

5Clements (2021) also provides evidence of significant panel conditioning effects in the Survey of Professional Fore-
casters, showing that repeated exposure to forecasting exercises can reduce reported uncertainty.

The GESIS Panel is a bi-monthly survey conducted in Germany, focusing on a wide range of socio-economic topics.



titative questions of the survey. Kim and Binder (2023) provide some results for other questions
in the FRBNY-SCE but most of them are qualitative or focus on prices. The ECB-CES covers a
wider array of economic variables such as unemployment and economic growth for macro vari-
ables but also income and consumption for household-specific variables. This paper shows that
tenure effects are not specific to inflation but are also significant for real macro variables. Panel-
conditioning effects are much smaller and less systematic for households” own variables like their

consumption or their income.

The remainder of this paper is structured as follows. Section 1 describes the CES panel data, the
survey methodology, and our estimation strategy. In Section 2, we document evidence of tenure
effects for inflation variables. Section 3 investigates how attention and uncertainty car explain
tenure effects. Section 4 compares tenure effects for other macro variables and for households’

own variables like income and consumption. Section 5 concludes.

1 Measuring Panel Conditioning Effects on ECB-CES Data

This section describes the ECB-CES micro-data and how we identify the panel conditioning effects.

1.1 Data

The ECB-CES is a monthly representative survey of households with a rotating panel structure
(ECB (2024)). The survey was launched in April 2020 and initially covered six countries (Germany,
France, Italy, Spain, the Netherlands, and Belgium); in April 2022, five new countries were added
(Austria, Finland, Greece, Ireland, and Portugal). Our sample covers the period from April 2020
to December 2024. For each country, the number of households can vary: initially, about 2,000
households in the four main euro-area countries were surveyed and this number increased to
reach about 3,000 in 2024. For the seven other countries, the number of households surveyed is
1,000. Overall, in December 2024, about 19,000 different households were surveyed.7 Overall,
our sample contains more than 950,000 answers reported by a little more than 105,000 different

participants.

The methodology of the ECB-CES is very similar to the one followed by the Federal Reserve
Bank of New York’s SCE.® The ECB survey is conducted online and collects information on dif-

ferent topics (inflation, housing and credit, income and consumption, labor and growth), as well

"By comparison, the FRBNY-SCE collects answers of 1,300 US households every month.
8See Appendix A for more details.



as background information (gender, age, education, etc.). The "inflation" module includes ques-
tions on inflation perceptions, 1-year expectations and 3-year expectations, households are asked
to answer about "changes in the general level of prices for goods and services in the country [they]
currently live in"; the survey elicits inflation perceptions and expectations in different ways: qual-
itative questions on the evolution of prices, quantitative questions asking for point estimates, and
probabilistic answers for expectations.” The exact phrasing of the questions is reported in the Ap-
pendix B. All questions are translated into each of the European national languages of the different

euro-area countries covered by the survey.

The ECB-CES has a rotating panel structure so that households leaving the survey are re-
placed by new ones: every month the share of new entrants is about 10%. Most respondents
answer to several waves of the survey. Initially, there was no strict rule for the maximum tenure
of respondents (defined as the total number of survey waves in which an individual has partic-
ipated (including non-consecutive participation)). In its methodological note, the ECB mentions
a "target maximum length of participation" of 24 completed survey waves (which might be not
consecutive) while respondents exceeding 36 months since their first participation are removed
from the panel.'?. Figure 1 displays the observations by tenure (left panel) and maximum tenure
(right panel). Panel (a) shows a steep decline in representation as tenure increases, suggesting
that many households have rather short tenures. The shape of the maximum tenure distribution
shows a gradual decline with a spike at 24 months (consistent with the rule of removing house-
holds after 24 months). Some individuals have participated more than 24 months (about 5% of
the participants) with another small spike at 31 months. By comparison, the maximum duration

of participation in the FRBNY-SCE is set to 12 months.

1.2 Estimation Strategy

To estimate the tenure effects in the ECB-CES data, we rely on a standard linear panel regressions:

24

Yis)t = Z BsTs + 7 Xi + At + €t (1)
5=2

where the dependent variable y; ), is the answer (in our baseline exercises, the 1-year inflation
expectation answer) of respondent i (with tenure s) at date t (month-year), 7; is a dummy variable

for tenure s (between 2 and 24, 1 being the first participation and the modality of reference in

oIn Appendix, Figure A.1 plots the average of point estimates for the perceived inflation and the expected inflation

at 1 and 3-year horizons along with the actual HICP inflation in the euro area.

mhttps://www.ecb.europa.eu/stats/ecb_surveys/consumer_exp_survey/shared/pdf/CES_

methodological_guide.en.pdf
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Figure 1: Distribution of survey tenure
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our regression) and s are the parameters of interest measuring by how much the average answer
given at tenure s differs from the average answer given at first participation (s = 1). We include
household-specific variables (X;) such as country, sex, age, education, income, financial knowl-
edge (self-assessment) and trust attitudes and time-fixed effects (A;), to control for average time
variation, €; is an error term.'! In our empirical analysis, the inflation variables are winsorized at

the 2" and 98" percentiles to mitigate the influence of extreme values.'?

As highlighted in Kim and Binder (2023), panel attrition could lead to a sample selection is-
sue when we estimate the tenure effect. In Appendix Tables A.1 and A.2, we provide detailed
results on the determinants of panel attrition: male, older participants, lower-income respondents
are more likely to stay longer in the survey panel. To control for this sample selection bias, we
follow a similar strategy as the one proposed by Kim and Binder (2023): in our baseline analy-
sis, we estimate tenure effects for respondents who participate in the survey 24 times, which is

the theoretical maximum duration of participation. This restricts our estimation sample, which

HIn our baseline exercise, we do not include individual fixed effects because our empirical strategy relies on esti-
mating the tenure effect only for households having completed the survey 24 times, which substantially reduces the
influence of unobservable characteristics and the heterogeneity across households; controlling for observable character-

istics makes the estimation much more parsimonious. In Appendix, we provide several robustness results (see below).
12This winsorization is the same as the one used for the calculation of the CES aggregate results published by the

ECB.



still contains approximately 200,000 responses to the survey and about 10% of respondents who

participated in the survey during our sample period.

We also run several robustness checks. We estimate the tenure effects using the full sample
of answers (restricting our sample to respondents with a maximum tenure below 24). We also
consider respondents with different maximum tenure (between 2 and 6 months, between 7 and 12
months, between 13 and 23 months and more than 24 months) to investigate whether our baseline
results are only found for the group of respondents who have completed the questionnaire exactly
24 times and whether this maximum tenure can affect our baseline results. Finally, we also run

regressions where we remove the time- and/or add individual fixed effects.

2 Panel Conditioning Effects on Inflation Expectations

In this section, we provide baseline estimations of tenure effects for perceived and expected infla-

tion.

2.1 Average Tenure Effects

Figure 2 plots estimates of s which are interpreted as the average systematic deviation (in per-
centage points) of answers given at tenure s from the initial answer (for s = 1). The tenure effects
are estimated for point estimates of inflation perceptions, and expectations at 1-year and 3-year
horizons. For the three inflation variables, we find large, significant, and persistent tenure effects.
After the first completed wave, expectations at both horizons are revised by 0.5 percentage points
(pp) whereas for perceptions, the tenure effects appear at s = 3. Ats = 6, the effects reach about
-1.5 pp for the perceptions and the 1-year horizon expectations and -1 pp for the 3-year expec-
tations. The panel conditioning effect continues to grow in absolute values for perceptions and
1-year expectations. After one year, the tenure effects of 1-year expectations stabilize between -2
pp and -2.5 pp whereas the tenure effect for perceptions reaches a maximum of about - 3 pp after
18 interviews. The tenure effect for 3-year inflation expectations remains stable at about -1.5 pp
after s = 6; the smaller effect for the 3-year horizon might be related to the lower level of the av-
erage 3-year expectation. Results are consistent with the ones obtained by Kim and Binder (2023)
for the FRBNY-SCE in the United States: the pattern of the panel conditioning effects over tenure
is similar but the magnitude of the effects are also of the same order in the ECB-CES as in the

FRBNY-SCE.

13We consider intervals of maximum tenure to keep a sufficient number of observations for the estimation.



Figure 2: Average tenure effects in the euro area (in pp)
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Source: ECB Consumer Expectations Survey, all waves pooled, authors’ calculation

Results of the robustness analysis run for the 1-year inflation expectations are reported in Ap-
pendix Figure A.2. Panel (a) shows that if we choose another definition of maximum tenure,
results are quite similar during the first six months of tenure but the tenure effects tend to be
stronger after s = 6 when the maximum tenure duration increases. This latter result suggests that
tenure effects are quite robustly estimated for the first 6 months of tenure but then the maximum
tenure duration is somewhat endogenous and sample selection effects might be stronger. Panel
(b) shows that individual fixed effects play a very limited role in our estimation but the introduc-
tion of time fixed effects affects more strongly our results (in particular, learning effects are smaller
in absolute values if we only include individual fixed effects and no time fixed effects). Ignoring
time fixed effects makes harder to distinguish tenure effects from average time variation of expec-
tations over our sample period which are pretty large (due to large variation in inflation over our

sample period).



2.2 Implications for Aggregate Indicators of Inflation Expectations

Answering the survey in a repeated way significantly affects inflation responses of households.
This might blur the reading of aggregate indicators since they will reflect these learning effects
which are specific to households participating repeatedly in the survey and might be less repre-
sentative of the general population. To assess how tenure effects have an impact on aggregate
indicators, we compute a corrected series accounting for the panel conditioning. To do so, for
every individual with tenure s in our sample, we calculate a counterfactual inflation expectation

(7) as the difference between the raw answer (y) and the estimated average tenure effect (5):

A

Fi(syr = Yi(s)t — Ps (2)
forsel,...,24.

Figure 3 plots the actual average 1-year inflation expectation (similar to the one published by
the ECB) and the average of expectations once we have controlled for tenure effects.!* We also add
the average answer given by new participants in the survey, by construction, there are no learning
effects in the answers of new entrants and this time series could be considered as an alternative
way to assess the impact of learning effects on aggregate indicators without estimating the tenure

effects.’®

Three results emerge from this comparison. First, as expected, there is a systematic gap be-
tween the uncorrected series and the series correcting for tenure effects. This gap reflects the fact
that many respondents participate several times in the survey, and they have on average lower
expectations. Another result is that the series controlling for average tenure effects is rather well
correlated with the uncorrected series. This is due to the fact that the composition of tenure over
time varies little.!® The correlation is, however, weaker at the beginning of the survey (between
2020 and 2021) since all respondents were new at the first interview and the tenure effect increased
progressively over the first year of the survey, leading to a mechanical decrease in the average in-
flation expectation.!” Finally, the average expectation of new entrants is close to the corrected
series but is more volatile and possibly less precise because the number of new entrants is much

smaller than the full sample.

14The time series computed from the raw data is close to the one released by the ECB.
150ne caveat is of course that there might be a sample selection since characteristics of new entrants might differ

considerably from those of other households.
16This correction can be further improved by allowing for heterogeneous tenure effects.
7n Appendix, Figure A.3 shows that this difference was much stronger for the median expectation which is another

important aggregate indicator.
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Figure 3: Average inflation expectations (in %)
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Notes: Full Sample. Observations winsorized at the 2" and 98" percentiles of each survey round.

Source: ECB Consumer Expectations Survey, authors’ calculation

2.3 Heterogeneity of Tenure Effects Across Households

Finally, we investigate how much the tenure effect differs across households. To do so, we in-
teract the tenure effects with different dummy variables D; capturing differences by gender, age,

education or income.

24 24
Vi)t = Po+ Y PrsTs + PpDi+ Y Bos(Di X T) + Xi + 71 + €it 3)
5=2 5=2

Figure 4 plots the results. Overall, we find tenure effects across all household groups. The
largest difference is obtained between men and women: women exhibit stronger tenure effects
than men. Tenure effects also differ by the household position in the income distribution: they are
much stronger for households at the bottom quintile of income. Differences are smaller by age or
education. Learning effects are smaller for highly educated and older households. Overall, the
tenure effects are larger for household categories with, on average, higher inflation expectations

but also possibly less informed or attentive about inflation.
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Figure 4: Effect of tenure on 1-year ahead inflation expectations (in pp)
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Source: ECB Consumer Expectations Survey, authors’ calculation

3 Investigating Possible Determinants of Tenure Effects

Tenure effects can generally be explained by the fact that households with initially high expecta-

tions become more attentive or engage in a greater search for information as they participate in

12



additional survey waves. This could also increase the degree of certainty with which households
respond to the survey. In contrast, a repeated survey can also lead to a declining level of engage-
ment of households and a lower accuracy of their answers. In this section, we investigate how we

can relate tenure effects with attention or information search but also uncertainty of households.

3.1 Heterogeneity Along the Distribution of Inflation Expectations

First, we investigate how much the tenure effect depends on the level of the initial answer given
by the respondent. Learning effects can be large because most households do not know much
about inflation: generally, they provide rather large estimates but they are also quite uncertain
about their answers. Households with initially high expectations may become more attentive or
engage in greater information gathering as they participate in additional survey waves.'® This in-
creased focus of households could lead to a reassessment and subsequent revision of their inflation

expectations.

Figure 5 plots the tenure effects depending on the level of the initial answer to the survey. We
find very large effects when the initial answer was above 10%, suggesting that the learning effects
are stronger when the initial answer was large. The tenure effect is negative and significant for ini-
tial answers between 4 and 10% but it is smaller. Overall, most of the average tenure effect seems
to be driven by households entering the survey with high inflation expectations. In contrast, the
tenure effects for households entering with expectations lower or equal than 4% are positive, in
particular for respondents who gave a negative initial answer. Again, this suggests that house-

holds giving initially negative answers provide more consistent answers after the first interview.

181n Appendix, Figure A .4 plots the distribution of initial answers to the survey.
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Figure 5: Tenure effects by initial point estimate of 1-year inflation expectation (in pp)
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3.2 Role of Attention

A general explanation of the larger tenure effects observed for households with initially high ex-
pectations is that these households may become more attentive or engage in greater information
gathering as they participate in additional survey waves. This increased focus of households could

lead to a reassessment and subsequent revision of their inflation expectations.

One simple measure of attention or inattention consists in comparing households” inflation
perceptions with actual inflation. For instance, Coibion et al. (2018) build an attention measure
constructed as the difference between these two variables and consider that economic agents are
inattentive when this difference is larger than 2 percentage points.”” One advantage of the ECB-
CES is that the survey asks not only about inflation expectations but also about their inflation
perceptions, which allows us to measure the level of attention of households using the measure
proposed by Coibion et al. (2018). During the period, inflation also varies a lot, meaning that at-

tentive households are not only those who provide lower inflation perceptions, as it can be the

9In Appendix, Figure A.5 plots the share of attentive households over the sample period.
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case in low-inflation environments. Finally, in a given date, inflation also varies across euro-area
countries. We build an attention dummy equal to 1 if, at a given date, the difference between the
perceived inflation of a given household in a given country and the actual inflation in this coun-
try is lower than 2 pp in absolute values. First, we find that the probability of being attentive to
inflation increases with tenure, suggesting that households do gather more information about in-
formation when they repeatedly participate in the survey. Figure 6 (a) plots the estimation results:

the quantitative effects are, however, rather small (+3 pp after some months of participation).?”

Second, we investigate by how much attentive and inattentive households revise their infla-
tion expectations over the tenure period. Figure 6 (b) plots the estimation results. We find that
learning effects are much more limited for attentive households (about -1 pp after 18 months and
a slow revision pattern), whereas inattentive households are associated with quicker and larger
panel conditioning effects (-2 pp after 4 months and -3 pp after twelve months of tenure). This is
consistent with the prediction that less attentive respondents revise more their inflation expecta-

tions because they also initially have higher inflation perceptions.?!

Finally, attention can also be related to how households process information and the type of
device (e.g., smartphone versus computer) used to answer the survey can play a major role, po-
tentially influencing the level of accuracy of their answers (Neri et al. (2019)). For instance, respon-
dents using devices that allow easier access to information or a more focused survey experience
could be associated with smaller revisions over time.?2 In our case, we find that the tenure ef-
fect of households using a computer is lower by approximately 1 pp compared to those using a

smartphone or using another device to answer the survey (Figure 7).

20We also find that this effect is stronger when inflation is below 3% and very small when inflation is high, consistent
with the intuition that when inflation is high, households may be more attentive to inflation and are less likely to learn

about inflation (Appendix Figure A.6.
21K orenok et al. (2023) and Weber et al. (2025) have shown that attention to inflation is endogenous and increases

with the level of inflation. Looking at how the tenure effect varies when inflation is high or low (and implicitly when
attention was high and low), we do not find strong evidence that tenure effects are weaker when inflation was high at

the first participation in the survey (Appendix Figure A.7).
22Gautier and Montornes (2022) show that, in European Commission surveys for France conducted via telephone

interviews, the tenure effect is weaker or insignificant compared to the ECB-CES survey. In the United States, the
Michigan survey transitioned from phone to online data collection in 2024, introducing a structural break in sentiment
levels, with online responses showing sentiment levels approximately 8.9 points lower. Interestingly, Cummings and
Tedeschi (2024) show that this break is mainly driven by more negative assessments of current economic conditions

rather than expectations.
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Figure 6: Attention as a motive for tenure effect
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3.3 Uncertainty and Survey Fatigue

Households are generally not aware of inflation as measured by statistical offices and their an-
swers on expected inflation are also quite uncertain. However, when households participate re-

peatedly in the same survey, they also tend to become more certain about their answers (Kim and
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Figure 7: Tenure effects by device (in pp)
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Notes: Sample restricted to respondents who participate in the survey for 24 waves. Observations are winsorized at the
2" and 98" percentiles of each survey round. Source: ECB Consumer Expectations Survey, all waves pooled, authors’

calculation

Binder (2023) and Mitchell et al. (2024)).

Figure 8 panel (a) plots the estimation results looking at the probability of giving a rounding
number over tenure. We find that the share of respondents providing a rounding answer slightly
decreases with tenure (by about 5 pp). In particular, we find that the share of households reporting
a non-zero rounded value decreases sharply with tenure. These results would be very consistent
with fewer households being uncertain when they participate repeatedly in the survey. However,
we also find that households are more likely to provide a "0" answer: the proportion of house-
holds expecting "0" inflation is larger by 10 pp at maximum tenure of 24. This effect might come
from the design of the questionnaire and how it interacts with tenure effects. In the ECB-CES,
households are first asked a qualitative question on whether prices are expected to increase, to re-
main stable, or to decrease. When they answer that they expect prices to remain exactly the same,
they do not have to answer the quantitative question and a "0" inflation answer is assigned. This
type of questionnaire design is similar as in the European Commission Survey (Andrade et al.
(2023)). However, this design may also encourage "speed-through" behavior: respondents may

expedite the completion of their questionnaire by selecting a neutral option. Applying our bench-
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mark regression to the qualitative question on inflation expectations suggests that the likelihood
of selecting the response "exactly the same" increases with tenure (Figure A.8 in the Appendix),
which could be consistent with households spending less time answering the survey rather than

being more certain about their answers.

Figure 8: Uncertainty as a motive for tenure effect (change in probability)

(a) Rounding of points estimates (b) Use of bins in the probabilistic questions
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estimate by tenure (b) Percentage of respondents replying to the probabilistic questions in fewer or equal than 2 bins
and greater or equal than 3 bins

Source: ECB Consumer Expectations Survey, authors’ calculation

Figure 8 panel (b) plots the estimation results using an alternative uncertainty measure built
from the probabilistic question. We find that the share of households using 3 or more bins to
answer to the probabilistic question lowers sharply with tenure (-10 pp after 24 months) whereas,
symmetrically, the share of respondents filling 2 or less bins with a non-zero probability increases
with tenure. Mitchell et al. (2024) report similar evidence from the FRBNY-SCE data. This result
could be consistent with less uncertain answers but it could also be explained by households

putting less effort in responding to the survey. %

Overall, our results show that households tend to be more certain of their answers. At the same
time, these results could also be interpreted as an increasing survey fatigue when respondents

participate repeatedly in the survey. Households might become more familiar with the economic

23This type of survey fatigue is also more likely to appear when the questionnaire is rather long and cover many

topics, as documented by Galesic and Bosnjak (2009).
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concepts covered by the survey, which would explain why their answers are more consistent with
actual inflation but they might also become more familiar with the design of the questionnaire,
putting less effort in responding and providing less accurate answers. Disentangling genuine
learning effects from the confounding effects of survey fatigue is rather difficult in our context but

is also critical to ensure the validity of longitudinal analysis.

4 Panel Conditioning on Other Outcomes

How much do tenure-effects are specific to inflation? Tenure effects might be larger for infla-
tion because this macro variable is less well-known and less well-understood by households than
unemployment or GDP growth. Another possibility is that tenure effects are stronger for macro-
economic variables because households have less knowledge or are less attentive to these variables
than their own economic variables like income, consumption spending etc. The ECB-CES allows
to test these conjectures because the survey asks a vast array of quantitative questions to house-
holds. In this section, we document estimations of learning effects for other macro- and micro-

quantitative variables of the ECB-CES.

4.1 Tenure Effects on Other Macro Quantitative Variables

One key advantage of the ECB-CES is that the survey asks households about their quantitative
opinion on inflation but also on other macro variables such as unemployment and economic
growth.?* This allows us to investigate whether the tenure results obtained for inflation are similar
to those we can find for other macro variables. The ECB-CES asks about the current unemploy-

ment rate, the 1-year expected unemployment rate and the expected economic growth.

A first result is that households tend to overestimate the unemployment rate and to underesti-
mate economic growth. In Appendix, Figure A.10 plots the average perceived and expected unem-
ployment rate and the actual unemployment rate in the euro area. There is a large and systematic
positive gap between the perceived/expected unemployment rate and the actual unemployment
rate (even if both actual and perceived unemployment rates are correlated). The overestimation is

close to 5 pp.? Similarly, the average expectation of economic growth has been consistently below

24Kim and Binder (2023) report results for qualitative change in the unemployment rate.
BThis finding also aligns with survey data conducted by the French unemployment insurance agency (Unedic),

which reports that in Q4 2024, 60% of respondents believed the unemployment rate to be 15.3%, whereas the actual rate

was 7.3%.
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zero since 2022 whereas the actual GDP growth was more often positive than negative over the
sample period. The underestimation is smaller than the one obtained for inflation but it seems to

be significant and systematic after the Covid period.

This systematic under- or overestimation suggests that households are not more attentive to
real variables than to nominal variables since they have biased perceptions in both cases. Second,

households tend to be rather pessimistic about real variables in a similar way as about inflation.

Figure 9 plots the effect of tenure on unemployment and economic growth expectations. We
tind significant tenure effects for both variables. For the unemployment rate, the tenure effect after
twelve months is even stronger than the one found for inflation (about -3 pp for both perceptions
and 1-year expectations). We also obtain the same shape over tenure with large revisions after
some months, the effect is then close to its maximum after a tenure of 12. The tenure effects
for economic growth are positive but much smaller. The upward adjustment is also much more
gradual than the one found for inflation or unemployment: the tenure effect is either insignificant
or barely significant up to 9 months then the tenure effect increases gradually to reach about 1
pp after 20 months. This smaller and more gradual effect for economic growth suggests that

households might be more informed about the economic growth than the unemployment rate.

Overall, these tenure effects also suggest that households also have more optimistic views on
the real economy when they participate several times in the survey. They also tend to provide
more consistent and less biased views, and this pattern is very similar to the one obtained for

inflation. These results suggest that the tenure effects are not specific to the inflation variables.
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Figure 9: Effect of tenure on macroeconomic expectations (1-year ahead, in pp)
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4.2 Tenure Effects on Microeconomic Variables

One explanation for significant tenure effects obtained for macro variables is related to the fact
that macro variables are less familiar to households than their own household-specific variables
such as income or consumption. The ECB-CES asks households quantitative questions about the
expected growth of their own income and two questions about their perceived and expected con-

sumption growth.

In Appendix Figure A.10, we compare the average answers of households with the corre-
sponding aggregate variables for the euro area (i.e. the annual growth rate of the disposable
income and final consumption from the national accounts). Contrary to the macro variables, we
do not find any systematic bias in the answers but we also find that the correlation between the

actual and perceived variables is weaker.

Figure 10 reports the estimated tenure effects associated with income and consumption vari-
ables. For income, we find no significant effect for all tenures. For both expected and perceived
growth of spending consumption, we find negative tenure effects, they are however rather small

and are significant after 6 months of participation in the survey.

Overall, households are more attentive or informed about variables reflecting their own situa-
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tion than about the macro variables in particular inflation or unemployment.

Figure 10: Effect of tenure on households own income and consumption (in pp)
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5 Conclusion

We show the presence of a substantial tenure effect in the answers of households to the ECB-CES,
which is consistent with previous findings of Kim and Binder (2023) obtained on FRBNY-SCE
data for the United States. In both surveys, the tenure effect is estimated to reduce 1-year inflation
expectations by approximately 2 percentage points after one year of survey participation. Taking
into account those tenure effects would lead to higher aggregate average and median inflation
expectations but the evolution would be similar to the one obtained from data not corrected for

tenure effects.

Several mechanisms contribute to the tenure effects. Increased attention, as households volun-
tarily search for information after their first survey wave, improves accuracy by aligning expecta-
tions with new information. A priming effect, resulting from repeated exposure to similar ques-
tions, encourages respondents to provide more consistent answers by refining or correcting their
previous responses. In particular, we find that tenure effects are stronger when the initial answer
was above 10%. We also find that answers of households might be less uncertain: they report less
frequently rounding numbers and use fewer bins when answering to the probabilistic question.
However, these findings could also be consistent with less engagement from households in their
participation in the survey. We show that households are also more likely to report that prices will
be stable and then do not have to answer to the quantitative answer, which might reduce the time
spent answering the questionnaire. We also find that the device used for participation (e.g., smart-
phone, tablet, or computer) also influence how questions are processed, potentially enhancing or
diminishing response quality. Conversely, repeated participation leads to fatigue, with respon-
dents providing less thoughtful answers over time, which may deteriorate the overall accuracy of

their responses.

The tenure effect is crucial when comparing different surveys, such as the ECB-CES and the
European Commission Consumer Survey, or the FRBNY SCE and the Michigan Survey of Con-
sumers. Differences in methodology, sampling, and question design can increase or decrease the
effect of tenure. Recognizing and adjusting surveys for tenure effects is important to improve
survey design, to interpret time series, and to ensure accurate comparisons across surveys. Our
finding underscores the significant influence of repeated survey participation on household re-

sponses, not only for inflation expectations but also for other macroeconomic expectations.
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A The ECB Consumer Expectations Survey

The Consumer Expectations Survey?® is conducted by the European Central Bank in 11 euro-area
countries, including Germany, France, Italy, Spain, the Netherlands, Belgium, Austria, Portugal,
Finland, Ireland, and Greece. The survey started in 2020 for the first six countries and expanded in
2022 to include the remaining five. In each country surveyed, the questionnaires are standardized
in terms of structure, and modes of data collection. The questions are formulated in a similar
way with only minor adjustments for translation. It is administered online and nearly 19,000

households are surveyed every month.

The methodology for this survey aligns closely with the one of the FRBNY-SCE. The ques-
tions are categorized into three main types: (1) qualitative questions similar to those used in other
consumer surveys (e.g., "What do you think will happen to prices in general over the next 12
months?"), (2) quantitative questions requesting point estimates, such as expected inflation rates
over the next year, and (3) questions eliciting respondents” probability distributions for their fore-
casts. The survey also collects demographic and socioeconomic information, such as income, age,
gender, region, and educational attainment. This allows the analysis of results across different

household groups.

The survey design combines probability and non-probability sampling methods. Recruitment
for the probability sample is conducted via telephone using random digit dialing. For the non-
probability samples, recruitment and data collection are exclusively internet-based. These samples
are primarily sourced from existing online access panels but also include newly recruited partic-
ipants with limited prior experience in survey participation. Additionally, some of these newly
recruited respondents are identified through social media platforms, often through targeted ad-
vertising campaigns. Quotas for age, gender, and region are implemented to ensure representa-

tiveness within the non-probability component of the ECB-CES panel.

The survey covers a broad range of topics, including consumption, labor markets, housing,
and credit. Beyond the core monthly questionnaire (approximately 20 minutes in total, averag-
ing 20 seconds per question), there is also an extended quarterly and annual module with more

detailed questions consumption, employment, and credit.

26https ://www.ecb.europa.eu/stats/ecb_surveys/consumer_exp_survey/html/index.en.html
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B Sample questionnaire

This section provides details of the questions on inflation expectations from the CES question-

naire?’.

1. Qualitative Question: The question addresses expectations about the general price level in

the country of residence 12 months ahead. Respondents are asked:

Looking ahead to 12 months from now, what do you think will happen to prices in general?

We are interested in even very small changes.

e Prices will increase a lot

Prices will decrease a lot

Prices will increase a little

Prices will decrease a little

Prices will be exactly the same

2. Quantitative Question (Price change estimation in percentage terms): The question captures
respondents’ best guess of how much prices will change in percentage terms 12 months from

now. The input is a numeric value that can include up to one decimal place.

How much higher (lower) do you think prices in general will be 12 months from now in
the country you currently live in? Please give your best guess of the change in percentage

terms. You can provide a number up to one decimal place. ___%

3. Probabilistic Question (Distribution of Price Change Expectations): This question asks re-
spondents to allocate 100 points across ten possible price change scenarios 12 months from
now. The scenarios range from significant increases (12% or more) to significant decreases

(12% or more). The points indicate the likelihood of each scenario.

Now we would like you to think about how much prices in general in the country

you currently live in are likely to change in 12 months from now. We realise that

Znttps://www.ecb.europa.eu/stats/ech_surveys/consumer_exp_survey/shared/pdf/CES_

sample_qguestionnaire.en.pdf
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this question may take a little more effort.

Below you see 10 possible ways in which prices could change. Please distribute
100 points among them, to indicate how likely you think it is that each price
change will happen. The sum of the points you allocate should total to 100.

You can allocate points by typing a percentage in each box. (Note that your an-
swers should sum to 100 — if your sum exceeds 100, you should first decrease the

points again in one option before you can add points in another).

Percent Change

Increase by 12% or more _ %
Increase by 8% to less than 12% ___ %
Increase by 4% to less than 8%  ___ %
Increase by 2% to less than 4%  ___ %
Increase by 0% to less than 2%  ___ %
Decrease by 0% to less than 2%  ___ %
Decrease by 2% to less than4%  ___ %
Decrease by 4% to less than 8%  ___ %

Decrease by 8% to less than 12% ___ %

Decrease by 12% or more %

The total points should sum to 100



Figure A.1: Perceived, expected vs. actual inflation (average and y-o-y growth rate in %)
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C Attrition

Table A.1: Respondent Characteristics by Tenure (in %)

Tenure (months) 1 6 12 18 24

Gender
Men 46.3 50.3 513 50.7 49.8
Women 53.7 49.6 487 493 50.2
Age
18-34 years 30.1 213 21.0 20.8 19.8
35-49 years 413 441 448 457 462
+ 50 years 28.6 34.6 342 335 34.00
Education
Primary 119 11.6 115 114 112
Secondary 347 326 329 332 327
Tertiary 534 55.8 55.6 554 56.1
Income
Quintile 1 20.7 19.6 204 213 224
Quintile 2 19.7 195 202 199 20.7
Quintile 3 18.7 194 201 205 204
Quintile 4 194 204 19.7 19.2 18.8
Quintile 5 21,5 212 197 191 177

Notes: Percentages across gender, age, education and income categories. Sample restricted to 1-24 tenure

Source: ECB Consumer Expectations Survey, authors’ calculation.



Table A.2: Effect of socio-demographics on Tenure (in pp)

) (2) ®) (4) )
Tenure 1 6 12 18 24
Male ref. ref. ref. ref. ref.
Female 0.078***  -0.010*  -0.031*** -0.022**  -0.011
(0.004) (0.005) (0.006) (0.007) (0.008)
18-34 years ref. ref. ref. ref. ref.
35-49 years -0.219***  0.030***  0.032***  0.027**  0.037***
(0.005) (0.006) (0.007) (0.008) (0.010)
50+ years -0.263***  0.054***  0.031*** 0.003 0.009
(0.005) (0.007) (0.008) (0.009) (0.011)
Primary Edu. ref. ref. ref. ref. ref.
Secondary Edu.  -0.008 -0.011 0.001 0.009 0.013
(0.006) (0.008) (0.010) (0.011) (0.014)
Tertiary Edu. -0.076***  -0.001 0.014 0.018 0.041**
(0.006) (0.008) (0.009) (0.011) (0.013)
Quintile 1 ref. ref. ref. ref. ref.
Quintile 2 0.002 0.008 0.003 -0.022*  -0.024*
(0.006) (0.008) (0.009) (0.010) (0.012)
Quintile 3 -0.009 0.010 0.004 -0.006 -0.030*
(0.006) (0.008) (0.009) (0.011) (0.013)
Quintile 4 0.016**  0.025** -0.016  -0.043*** -0.070***
(0.006) (0.008) (0.009) (0.010) (0.013)
Quintile 5 0.076***  0.026**  -0.034*** -0.062*** -0.114***
(0.006) (0.008) (0.010) (0.011) (0.014)
Constant -0.922%**  -1.655*** -1.815*** -1.995*** -2.214***
(0.008) (0.010) (0.012) (0.014) (0.017)
N 714636 714636 714636 714636 714636

Marginal effects. Standard errors in parentheses

*p <005 * p <001, *** p < 0.001
Notes: Being female increases the probability of having a tenure = 1 by 7.8 percentage points on average.
Sample restricted to 1-24 tenure

Source: ECB Consumer Expectations Survey, authors’ calculation.



D Robustness checks

This section provides robustness checks for the estimates of the effect of tenure on 1-year-ahead
inflation expectations in the euro area. Similar results are obtained for different sampling rules

and specifications.

Figure A.2: Robustness checks: Effect of tenure on 1-year ahead inflation expectations (in pp)

(a) Sample selection by maximum tenure (b) Alternative specifications
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E Aggregate Implications

Figure A.3: Median inflation expectations (in %)
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F Attention - Uncertainty

Figure A .4: Initial inflation expectations distribution (in percentage of respondents)
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Figure A.5: Proportion of attentive households over time
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Figure A.6: Tenure Effects - Attention
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< 2% where 7t!’ is the perceived inflation of a given household in country ¢ and the actual inflation in country c.

Source: ECB Consumer Expectations Survey, authors’ calculation
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Figure A.7: Tenure Effects - High vs Low Inflation
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Notes: Sample restricted to respondents who participate in the survey for 24 waves. Observations winsorized at the
2" and 98" percentiles of each survey round, all waves pooled. High inflation is defined as 7t; > 3%

Source: ECB Consumer Expectations Survey, authors’ calculation
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Figure A.8: Tenure Effects - Qualitative Answers
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Notes: Sample restricted to respondents who participate in the survey for 24 waves. Observations winsorized at the 2
and 98! percentiles of each survey round, all waves pooled. Answers from the qualitative questions on 1-year inflation
expectations.

Source: ECB Consumer Expectations Survey, authors’ calculation

Figure A.9: Rounding of point estimates and use of bins for probabilistic expectations

(a) Rounding of point estimates (b) Use of bins for probabilistic expectations
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Notes: Sample restricted to respondents who participate in the survey for 24 waves. Observations winsorized at the 2
and 98" percentiles of each survey round, all waves pooled. (a) Percentage of respondents rounding (0 and multiples
of 5) their point estimate by tenure (b) Percentage of respondents replying to the probabilistic questions in fewer or
equal than 2 bins and greater or equal than 3 bins

Source: ECB Consumer Expectations Survey, authors’ calculation
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G Other Macro and Micro Variables

Figure A.10: Survey expectations vs. aggregate statistics in the Euro area

(a) Unemployment rate (in %) (b) Economic activity (y-o-y growth rate, in %)
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(c) Household net income (y-o-y growth rate, in %)  (d) Spending expenditures (y-o-y growth rate, in %)
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Notes: Weighted data. Full sample, observations are winsorized at the 2" and 98" percentiles of each survey round,
average expectations.

Source: ECB Consumer Expectations Survey, Eurostat Labor Force Survey and National accounts, authors’ calculation
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