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Abstract

We study the effects of forward-looking communication in an environment of rising inflation rates
on German consumers’ inflation expectations using a randomized control trial. We show that
information about rising inflation increases short- and long-term inflation expectations. This
initial increase in expectations can be mitigated using forward-looking information about
inflation. Among these information treatments, professional forecasters’ projections seem to
reduce inflation expectations by more than policymaker’s characterization of inflation as a
temporary phenomenon.
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1 Introduction
"We need to prevent high inflation from becoming entrenched in expectations.”

Isabel Schnabel, member of the ECB’s Executive Board, in an interview with Handelsblatt in May
2022

After a decade of inflation rates mostly below 2 percent, many developed countries experienced
an inflation surge starting in 2021. Inflation started to climb in developed countries at the beginning
of 2021, after supply bottlenecks and capacity constraints severely limited the supply of goods, while
demand was strong, as the economies recovered from the COVID-19 recession. Already in November
2021, the year-on-year inflation rate in Germany rose above 5 percent.’

While at the onset of the inflation surge, many central banks characterized increasing inflation
as temporary, concerns over more persistent inflation grew in the last months of 2021, when price
increases started to spill over to sectors that have not been impacted by supply-chain disruptions
and worries increased that this might lead to higher wage demands.? The European Central Bank
(ECB) initially argued that the inflation hike would be temporary (Lagarde, 2021). However, there
is considerable uncertainty and disagreement about the persistence of the inflation surge, and to
what degree supply and demand factors feed into it.? Given this high level of uncertainty, one of
the main fears of central banks is that the surge in inflation would spillover to inflation expectations
resulting in a de-anchoring of (long-run) expectations.*

In such an environment, it is imperative to understand two aspects: First, how do consumers ad-
just their short- and long-run expectations in this high inflation environment and, second, whether
consumer inflation expectations can be steered using appropriate communication to mitigate the
spillover to inflation. This is where we contribute in this paper. We investigate, first, how infor-
mation about the current surge in inflation impacts both short- and long-run inflation expectations

of consumers and, second, which type of communication about future inflation developments may

lcp1 inflation in Germany was 5.2 percent year-on-year in  November 2021, see
https://www.destatis.de/EN/Press/2021/12/PE21 564 611.html. In Germany, policy responses to the COVID-
19 crisis such as the temporary VAT reduction in the second half of 2020 led to lower prices in 2020 and, consequently,
additionally pushed inflation up by about 1.2 percentage points in the second half of 2021 when tax rates were
adjusted back to previous levels (Bundesbank, 2020). A surge in energy prices pushed the current inflation rate
further upwards.

?Even the ECB’s staff union demanded more pay to guard against inflation (Look, 2021).

3The Bank of England raised the policy rate in their December meeting, citing inflation as the main factor in
this decision. In the December statement, the FOMC in the US acknowledges that “[sjupply and demand imbalances
related to the pandemic and the reopening of the economy have continued to contribute to elevated levels of inflation.”
(Federal Reserve, 2021). The FOMC has announced a faster tapering of asset purchases at the same meeting. In
contrast, the ECB official have continued to claim that the inflation surge is temporary, expecting that inflation will
return in 2023 to levels below 2 percent. Lagarde (2021), for example, emphasized that “[e]ven after the expected end
of the pandemic emergency, it will still be important that monetary policy—including the appropriate calibration of
asset purchases—supports the recovery throughout the euro area and the sustainable return of inflation to our target.”

“In fact, mean short-run inflation expectations by German consumers, measured in the Bundesbank Online
Panel of Households, rose by about 1 percentage point in the second half of 2021, while long-run inflation expec-
tations increased by about 0.5 percentage points. See https://www.bundesbank.de/en/bundesbank/research/survey-
on-consumer-expectations/inflation-expectations-848334.


https://www.destatis.de/EN/Press/2021/12/PE21_564_611.html
https://www.bundesbank.de/en/bundesbank/research/survey-on-consumer-expectations/inflation-expectations-848334
https://www.bundesbank.de/en/bundesbank/research/survey-on-consumer-expectations/inflation-expectations-848334

mitigate the spillover from observed current inflation dynamics onto short- and long-term expecta-
tions.”

While there is broad consensus that central bank communication is effective in steering expecta-
tions of financial market participants, the influence central bank communication has on the general
public is much less clear (Lamla and Vinogradov, 2019; Coibion et al., 2020b, 2022). Hence it is
crucial to improve our understanding, for instance, on which type of communication is most effective
in preventing a spillover from the current high levels of inflation to short- and long-run inflation
expectations. The studies mentioned above show that the effects of communication on expectations
of consumers are muted and argue that this might be due to the low inflation environment these
studies were conducted in. When inflation is low, consumers perceive inflation as not a major con-
cern and consequently devote little attention to it. There exists further evidence that the formation
of inflation expectations depends on the environment (see, e.g., Pfajfar and Zakelj, 2014), and that
in periods of heightened uncertainty the dispersion of inflation expectations increases.’

We test the influence of different information treatments about the future inflation development
in light of the inflation surge on consumers’ inflation expectations using a randomized control
trial (RCT). The RCT was incorporated in the September 2021 wave of the Survey on Consumer
Expectations in the Bundesbank Online Panel of Households (BOP-HH), which is representative
of the German population. The survey and core questionnaire were designed and developed by
Deutsche Bundesbank’s Research Center in cooperation with the survey institute Forsa. Germany
seems to us very suited for our analysis, as Germany is among the most inflation-averse countries
inside the Euro area and the public discussion includes many inflation hawks. Thus, the current
inflation surge is an important topic both in the policy world and among the general public.

We randomly allocate respondents to five different information treatments. The main motiva-
tion is, first, to observe the reaction of inflation expectations to the information about the current
inflation rate (and past inflation from one year ago). Second, we assess whether complementary
information about inflation projections can offset the reaction of the short- and long-run inflation
expectations to the information about currently observed inflation dynamics. Our paper thus in-
vestigates, whether after an increase in inflation expectations due to the information about current
inflation, further information about inflation forecasts may reduce or offset that initial increase in
expectations. Previous studies provided information about either inflation expectations or current
levels of inflation. However, in an increasing inflation environment—where participants are told
about the increases in inflation—it could be that consumers may either react more to the infor-
mation about future inflation or ignore it and only use the information about current inflation in
their forecasts. While the design of our experiment does not allow us to assess whether information
about future inflation is more or less important in a high inflation environment compared to a low
inflation environment, we can assess whether information about inflation projections are effective in

stabilizing inflation expectations in this high inflation environment. Thus the natural control group

SIncreases in long-term inflation expectations can be particularly costly for the policymakers.

5The cross-sectional variance of inflation expectations is countercyclical in the Michigan survey (see Pfajfar and
Santoro, 2010). Thus, it is still an open question whether in a high inflation environment communication about
monetary policy and inflation can effectively mitigate the spillover from inflation to inflation expectations.



in our experiment is the treatment arm where we only give information about current inflation
increases.”

Respondents in all treatment arms are informed about the inflation rate in August 2021 (3.9
percent) and last year’s inflation rate in August 2020 (0 percent). Thus, all respondents have the
same information on the current inflation rate, and they are aware that inflation in 2021 is signifi-
cantly higher than a year ago. Coibion et al. (2020c) and Coibion et al. (2022) show that informing
consumers or firm managers of the current inflation rate has significant effects on expectations.®
As we intend to analyze whether information about inflation projections affects the transmission of
current inflation dynamics on expectations, we deem it important to inform all respondents about
current inflation. Hence, the basic treatment, which serves as our control group, does not offer any
additional information. This allow us to separately identify the effect of just providing informa-
tion about the current inflation surge and the effect of providing complementary forward-looking
information.

All other treatments couple the information about the current inflation dynamic with additional
information about the inflation outlook. With this additional information we test whether there
is a difference in the reaction in comparison to observing price increases alone. Particularly, we
want to check the effect along three different dimensions: providing a forecast, stating that the
inflation surge is transitory and that it is persistent / long-lasting. To make sure that the results
are not driven by just providing more text, we add another treatment providing information that is
not relevant for future price developments. We opted for using information provided from credible
sources that would reflect the debate (or disagreement) in the policy circles and media in Germany at
the onset of the inflation surge. The long-lasting treatment cites Prof. Dr. Volker Wieland from the
German Council of Economic Advisers (‘Sachverstdndigenrat’) who states that in his view inflation
is likely to remain elevated between 2-3 percent in the next years. The temporary treatment cites
ECB president Christine Lagarde’s view that the inflation increase will be temporary. The SPF
treatment provides the average forecasts of the Survey of Professional Forecasters (SPF) conducted
by the ECB for the Euro area inflation for 2022-2025, i.e., inflation is expected to be between
1.5-1.8 percent over the next years. Finally, in line with Coibion et al. (2022), we add a placebo
treatment that provides expected population growth as an additional information. The population
growth should be viewed as irrelevant—at least to the first order—for forecasting inflation. Another
feature of our RCT design is that we are able to study the effects of the information treatments on
changes in respondents’ short- and long-run inflation expectations as we elicit expectations before
and after the information treatment. Hence, we can observe if an information treatment leads to an
adjustment in expectations and by how much for each survey participant. Ideally, when assessing

the performance of different types of communication, all treatments would come from the same

In fact, it may be difficult to design an RCT that would test the effectiveness of inflation projections in reducing
inflation expectations in both low and high inflation environments, as one cannot be in both a low and a high inflation
environment at the same time. Our survey RCT provides respondents with real information about true inflation at
the time of the survey, so the set-up necessarily takes into consideration the current inflation environment at the time.
Laboratory experiments may be able to create artificial and varying inflation environments, but face limitations in
other dimensions.

8Notably, they do not inform them of the change in inflation.



policy institution (in our case the ECB), so that information treatments would be equally credible
and reputable to avoid any reaction to the source of information. However, in a survey experiment
like ours, it may be difficult to obtain a divergent view about inflation projection within the same
policy institution. Therefore, in our information treatments we resort also to projections from other
reputable sources in Germany and professional forecasters.

Regarding our empirical results, we observe that on average 25 percent of all consumers adjust
their expectations after receiving an information treatment. Information about current inflation
dynamics only (basic treatment) raises inflation expectations, both for the next 12 months as well
as 5-10 years ahead. We hypothesize that in such an environment, observing higher inflation in-
creases inflation expectations. Remarkably though, even longer-term expectations increase. In our
case, the unconditional increase in short-run inflation expectations is relatively small, while long-run
inflation expectations rise by about 1 percentage point.? In all other treatments, except the placebo
treatment, expectations decrease compared to the basic treatment, which indicates that providing
inflation projections is effective in limiting the spillover from observing rising inflation to expecta-
tions. Conditional on an update, the strongest effect on both short- and long-run expectations is
measured for the SPF treatment. This information reduces short-run expectations by 1.5 percent-
age points and long-run expectations by 1.2 percentage points relative to the basic treatment. This
means that the overall effect is negative, where posterior inflation expectations decrease compared
to the prior inflation expectations. Both the long-lasting and the temporary treatment also mitigate
the spillover from observing currently high inflation to expectations, albeit with a smaller effect
between 0.5-0.7 percentage points relative to the basic treatment. Hence, our results highlight the
relevance of different types of forward-looking communication in times of rising inflation to stabilize
inflation expectations.

Our paper is closely related to RCT studies on inflation expectations and central bank commu-
nication, in particular Coibion et al. (2022). Similarly to Coibion et al. (2022), we test how different
forms of communication affect expectations, but focus specifically on how communication can re-
duce spillover effects from inflation spells on short- and long-run inflation expectations. Coibion
et al. (2022) show that information about the current level of inflation decreases inflation expecta-
tions, and thus makes them more accurate. However, one has to keep in mind that in this study
the level of inflation was inferred in an environment where inflation was subdued and a positive
bias in inflation expectation among consumers was reported. By contrast, we study the behavior of
expectations in a rising inflation environment. Coibion et al. (2020c) use an information treatment
showing current inflation, which leads to an increase in inflation expectations for firms in Italy, that
consequently feed into firm decisions. In addition, Coibion et al. (2020a) also utilize a RCT design
to study the effect of different forms of forward guidance on several macroeconomic forecasts. Hal-
dane and McMahon (2018) use randomized information treatments to test the relevance of layered
communication adopted at the Bank of England. Using the Survey on Consumer Expectations at
the Bundesbank, Hoffmann et al. (2021) run a RCT with information treatments to analyze the

effects of a hypothetical move to flexible average inflation targeting on inflation expectations in

9See Table A.1 in the appendix.



Germany. Furthermore, our work relates to the paper by Andre et al. (2021), who study the infla-
tion narratives that experts, households, and managers have in mind to explain the recent inflation
surge. They show that narratives differ strongly between experts, on the one hand, and households
or managers, on the other hand.

The remainder of the paper is organized as follows: Section 2 explains the data we use and the

survey experiment, while Section 3 discusses our empirical results. Section 4 concludes.

2 Data and RCT Experiment

The randomized control trial in this study was conducted on respondents in the September 2021
wave of the Bundesbank Online Panel of Households (BOP-HH). The BOP-HH core questionnaire
elicits a large range of both qualitative and quantitative macroeconomic expectations.'’ For our
study, we focus on point estimates of expected inflation 12 months ahead (short-run expectations)
and expectations either 5 or 10 years ahead (long-run expectations).!! We elicit expectations before
and after the information treatment. Before the RCT questions inflation expectations are captured

by the following questions measuring inflation point forecasts:
What do you think the rate of inflation will roughly be over the next twelve months?

What value do you think the rate of inflation or deflation will take on average over the

next [insert five or ten] years?'?

The September 2021 wave consisted of 3,724 participants who were randomly selected into our
five treatment arms, each consisting of about 650 respondents. Conditional on providing a point
forecast of short- and long-run expectations, we provided the following information treatments. In

the basic treatment, participants were given the following information about current inflation:

“We now show you some information on the inflation rate. The inflation rate in Germany
was measured by the Federal Statistical Office at 3.9% in August 2021, one year ago in
August 2020 the inflation rate was 0%.”

This treatment serves as our control group. In all other treatments, respondents were provided with
some information in addition to the basic information about current inflation. The long-lasting
treatment cites a member of the German Council of Economic Advisers (‘Sachverstdndigenrat’)
who thinks that inflation will be elevated beyond 2022:

9The full questionnaire is available at https://www.bundesbank.de/en/bundesbank /research /survey-on-consumer-
expectations.

HRespondents are randomly selected to give long-run estimates with either a 5 or 10 year horizon in the core
questionnaire. For our analysis, we make sure that the horizon for post-treatment forecasts matches that of pre-
treatment forecasts, but otherwise regard both 5 or 10 year forecasts as long-run expectations.

12Note that in the core questionnaire, respondents are randomly asked either about their point forecasts for the
next 5 or the next 10 years. We make sure that in our follow-up question after the treatment the forecast horizon
matches with that of prior long-run expectations.


https://www.bundesbank.de/en/bundesbank/research/survey-on-consumer-expectations
https://www.bundesbank.de/en/bundesbank/research/survey-on-consumer-expectations

“We now show you some information on the inflation rate. The inflation rate in Germany
was measured by the Federal Statistical Office at 3.9% in August 2021, one year ago in
August 2020 the inflation rate was 0%.

Volker Wieland, member of the German Council of Economic Experts, was quoted in
"Wirtschaftswoche” on 12 March 2021 as saying [a weekly German newspaper focusing
on economics and business topics] saying: “I, too, expect that inflation rates may reach
an average annual level of two percent, and may even reach three per cent in some
individual months by the end of the year. [..] I also anticipate that 2022 and the
following years may see similar rates of inflation — that is, annual rates of between two

and three percent.”

The temporary treatment cites a different view by ECB president Christine Lagarde, stressing that

the inflation increase will be temporary:

“We now show you some information on the inflation rate. The inflation rate in Germany
was measured by the Federal Statistical Office at 3.9% in August 2021, one year ago in
August 2020 the inflation rate was 0%.

On 31 May 2021, “Handelsblatt” wrote: “The ECB president has always made it clear
that she sees this year’s higher inflation rate as a temporary phenomenon. In her view,
the increased inflation is down to one-off factors arising from the pandemic, which are

now also making themselves known in the German figures for May.”

Next, the SPF treatment gives the adjustment in the most recent short- and long-run inflation
forecasts for the Euro area by professional forecasters surveyed in the ECB Survey of Professional
Forecasters (SPF):

“We now show you some information on the inflation rate. The inflation rate in Germany
was measured by the Federal Statistical Office at 3.9% in August 2021, one year ago in
August 2020 the inflation rate was 0%.

According to a survey by the European Central Bank (ECB) among experts in the Euro
area, these increased their inflation expectations for the Euro area as a whole (including
Germany) for 2021 to 1.9% from their previous forecast of 1.6%. They adjusted their
inflation expectations for both 2022 and 2023 to 1.5% and their expectations for 2025
to 1.8%.

Finally, our last treatment provides a placebo test by adding information that is not relevant for

forecasting neither short- nor long-run inflation:

“We now show you some information on the inflation rate. The inflation rate in Germany
was measured by the Federal Statistical Office at 3.9% in August 2021, one year ago in
August 2020 the inflation rate was 0%.



The Federal Statistical Office also predicts that Germany’s population, which was mea-
sured at 83 million in 2018, will continue to grow until at least 2024 and will have started
to decline by 2040 at the latest.”

After each treatment, we ask respondents whether they would like to adjust their short- and/or their
long-run inflation forecasts. In order to make sure that individual updates are not due to inaccurate
recall of previously given forecasts, we remind all respondents about their prior estimates. The

post-treatment questions and answer categories are phrased as follows:

Q1: On the basis of this information, would you adjust the inflation expectations for
the next twelve months you gave in the earlier part of the questionnaire? If so, to what

extent?

e Yes, from X [inserted prior expectation| percent to ... percent

e No

Q2: On the basis of this information, would you adjust the inflation expectations for
the next for the next 5/10 years you gave in the earlier part of the questionnaire? If

so, to what extent?

e Yes, from X [inserted prior expectation] percent to ...percent

e No

To design this survey experiment, we made several choices we would like to rationalize in this
section. First, we opted to explicitly ask respondents whether they want to change their previ-
ously voiced expectations after the information treatment, and reminded them about their previous
forecast. We did this to identify conscious updates of expectations and avoid situations where
respondents could not exactly recall their expectations before the treatment and state a different
number than before by accident. If respondents say that they want to change expectations we ask
them for the new point forecast.

Since the core questionnaire of the BOP-HH asks for both point forecasts and probabilistic
forecasts on inflation before our RCT, we could not elicit posterior expectations after the treatment
with either of those forecast questions as previously practiced in Coibion et al. (2022). Moreover,
there is evidence that asking a probabilistic questions leads to lower reported inflation expectations
due to the more narrow range of the provided bins and that, furthermore, some individuals allocate
100% to a specific bin, which might require cleaning or at least additional consideration (D’Acunto
et al., 2022). We thus chose to ask respondents whether they would like to update their expectations
in a transparent manner.

In addition, our design is also different from previous RCT experiments in the sense that we
provided them in the basic treatment with both the inflation in the previous year and the current

(last observed) inflation. This is a feature of the design, because the goal of this paper is to see



whether the “induced” change in expectations facing data on the current change in inflation can be
limited by providing information about future inflation developments.

Finally, there is a time delay between the news we used for the information treatment and the
day where the survey was conducted. This is due to the application procedures to submit proposals
for the BOP-HH. However, the attitude regarding future developments of inflation in Germany
started to change only in the fall, thus the information that we provided in the quotes was still
timely and we think it accurately describes the disagreement between forecasters, policy advisers,
and policy makers at that time, although it was ex-post proven that all forecasts that we provided
were too optimistic.'® Furthermore, the advantage of having a real world quote is that its impact on
survey respondents, to our understanding, might be superior to hypothetically framed information
treatments.

In order to check for any potential heterogeneity across demographic groups, we additionally
show results adding controls for gender, age and three income groups (inc_low-monthly net income
below or equal 1.000 €, inc_middle—monthly net income between 1.000€ and 3.000€, and inc_high—
monthly net income above 3.000 €).

3 Results

3.1 Distributions of Information Treatment Effects

In this subsection, we explore the effect of our treatments graphically. Specifically, we compare,
for each information treatment, the distribution of changes in short- and long-term inflation expec-
tations. Afterwards, in the next subsection, we employ regression analysis to measure the causal
effect of our inflation treatments. Sample means for short- and long-run expectations, pre- and
post-treatment for all treatment arms are provided in the appendix in table A.1.'4 Across all treat-
ments, 25% or 26% of respondents opted to update their short- and long-run inflation expectations,
where we observe the highest share of updates in the basic and SPF treatments and the lowest in
the temporary and placebo treatments (see Table A.1).

In Figure 1, we plot the densities of changes in short- and long-term expectations for each
treatment. The upper panel of the figure shows the short-run expectations, while the lower panel
depicts the long-run expectations. The following observations can be drawn from the figures. The
current inflation surge (i.e., basic treatment) is reflected by a density distribution where most of
the mass is at positive changes, implying that observing current high inflation rates alone, leads
to an upwards adjustment for both short- and long-run expectations for survey participants. If we
compare this distribution to the distributions where we add forward-looking information, we can see

that, except for the placebo treatment, the distributions have less mass in the positive territory. This

131n fact, Bundesbank (2021a) describes that they project the inflation in Germany to fall under 2% around the
middle of 2022. Market based expectations and survey based expectations in the Euro-area were similar to the
Bundesbank forecast for Germany. Even in December 2021, The Bundesbank projected that inflation will be 2.25%
in 2023 and 2024 (Bundesbank, 2021b).

111 the core questionnaire, about 3% of respondents chose not to answer or gave don’t know answers to the short-
and long-run inflation point forecast questions.



Figure 1: Treatment Effects on the Overall Distribution of Inflation Expectations
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Notes: Kernel densities plotted. Upper Panel shows the distribution of changes of short-run expectations for each
treatment arm while the lower panel shows changes in long-run expectations for each treatment arm.

indicates that providing additional forward-looking information mitigates the upward movement in
expectations. Particularly, the numerical forecast from the SPF has the strongest effect on both
short- and long-run expectations in comparison to the distribution under the basic treatment: The
increase of expectations of the basic treatment is reversed, leading to a mean reduction in both short-
and long-run expectations. Reassuringly, the distribution of expectations of the placebo treatment
group is very similar to the distribution of the basic treatment.

To test whether the densities are significantly different across treatments, we conduct Kolmogorov-

Smirnov tests: We check whether the density of the basic treatment is statistically different (pair-



wise) from all other treatment densities. For changes in short- and long-term expectations, the
Kolmogorov-Smirnov test shows that all treatment densities—except the density of the placebo
treatment group—are statistically different from the density of the basic treatment.!®> Thus, long-
lasting, temporary, and SPF treatments affect expectations beyond the way the basic treatment
does: The additional information about projected inflation importantly shapes inflation expec-
tations, demonstrating that there is room for targeted communication about the current inflation
outlook that could mitigate the spill-over from current inflation to consumers’ inflation expectations.

To study how consumers update their expectations, we plot posterior short- and long-run ex-
pectations for those who updated their expectations in Figure 2. In the top panel, we show the
posterior short-run expectations for those who decided to update expectations and we can see that
the mode of the posterior expectations in the basic treatment is right around the provided current
inflation of 3.9%. In the long-lasting treatment, the mode is lower than in the basic treatment,
around 3% inflation, which corresponds to the upper bound of the information that we provided in
this treatment arm. Looking at the kernel densities of the temporary treatment, we can immediately
see that the variance of the posterior distribution is wider than for other treatments, implying more
disagreement among the consumers in their posterior inflation expectations. The highest density of
responses is between 2.5% and 5%. Conversely, the posterior expectations in the SPF treatment are
more centered around 2.5%, where the variance of the distribution is notably smaller than in the
other treatments. Interestingly, the mode of this distribution is not quite at the provided projection
of 1.9%, but still significantly lower than in the other treatments. The kernel density of the placebo
treatment is very similar to the one of the basic treatment, as one would expect.

The lower panel of Figure 2 plots the posterior long-run expectations for those who decided
to update expectations. We can immediately observe that the posterior distributions of long-run
inflation expectations have a higher variance and more weight in the right tail, compared to short-run
expectations. There is more heterogeneity among consumers who update their long-run expectations
compared to those that update their short-run expectations. As for short-run expectations, the mode
for the basic treatment is at the information provided—3.9%, but, as we noted already, the variance
is higher and there is a significant mass around 10% expectations. The long-lasting treatment has
a mode around 2.5% and 3%. While the peak for the SPF treatment is also around 3%, there is
less disagreement among the consumers that receive the SPF projections than those who receive
projections from Volker Wieland (long-lasting treatment). Consumers in the SPF treatment on
average do not quite update their long-run expectations to the information that was provided to
them (1.9%). The temporary treatment has the lowest density at the mode, which is around 3.5%,
among all treatments, implying more disagreement among those who received this information

treatment.

15The Kolmogorov-Smirnov test reports p-values of 0.000, 0.032, and 0.000 for the long-lasting, temporary and SPF
treatment when comparing the densities to the basic treatment, respectively, and 0.348 for the comparison of the
placebo treatment and basic treatment for short-run expectations and 0.002, 0.000, 0.000 and 0.991 analogously for
long-run expectations.

10



Figure 2: Treatment Effects on the Posterior Inflation Expectations for those that Updated Expec-
tations
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Notes: Kernel densities plotted. Upper Panel shows the distribution of posterior short-run expectations for each
treatment arm while the lower panel shows posterior long-run expectations for each treatment arm.

3.2 Treatment Effects on Short- and Long-Run Inflation Expectations

In this subsection, we evaluate the treatment effects on changes in individual short- and long-run
inflation expectations in a regression framework.
We start by evaluating the overall treatment on short- and long-run inflation expectations con-

trolling for prior expectations before the treatment:

e,h
i,posterior

e,h
2, prior

T =ag+ay-m +V - Treatments; + ¢ - Xfontmls + u;, (1)
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e,h
i,posterior

or long-run expectations) after the treatment. We condition posterior inflation expectations on

where denotes the consumer i’s posterior inflation expectations at horizon h (short-

e,h

i prior The coefficients in the vector b measure the treatment

consumer ¢’s prior expectations
effects in relation to the control group, the basic information treatment (the constant represents
the estimated average effect of the basic treatment). Some estimations additionally control for
demographic characteristics Xfontmls , namely gender, age, and income groups. wu; represents the
i.i.d. error term. All estimations use population weights and robust standard errors and truncate
expectations in the range from -5 to +25 to avoid an effect of large outliers.

We further evaluate potential interaction effects between the prior forecast and the information

treatments:
e,h _ e,h / ) / e,h ) ! controls .
T hosterior — 00+ a1 0.+ - Treatments; + ¢ - [ﬂi’pm-m - Treatments;| +d - X +ug, (2)

Table 1 shows the estimated average treatment effect on posterior short-run inflation expecta-
tions in the first three columns, and on long-run inflation expectations in the last three columns.'©
Prior and posterior expectations are strongly positively correlated, but the persistence is surpris-
ingly low, particularly for the short-run expectations, considering that all respondents were informed
about their prior expectations after the treatment and that many chose not to update their expec-
tations. This suggests that updates in expectations that did occur were often substantial.

All treatment effects measure the effect of providing additional information relative to the basic
treatment. Generally, treatment effects are not qualitatively different in models with or without
demographic control variables. While the sample mean of both short- and long-run expectations
is adjusted upward in response to the basic treatment informing respondents about the rise in
current inflation, we find that providing additional information reduces posterior expectations in
this high-inflation environment, thereby mitigating the spillover from observed high current inflation
to expectations. The strongest treatment effect is reported for the SPF treatment, which causes
posterior short- and long-run expectations to be lower by 0.4-0.5 percentage points compared to the
basic treatment. The SPF treatment is most naturally compared to the temporary treatment—as
both suggest that the rise in inflation is temporary and inflation will return to pre-pandemic levels
(below 2 percent) and they are both “affiliated” to the ECB—and the only difference between them
is that the SPF treatment provides a numerical forecast. We find a much stronger effect of the
SPF treatment on expectations, since the temporary treatment reduces only long-run expectations
compared to the basic treatment and the effect is smaller.!” This indicates that providing numerical

forecasts, that lie significantly below the current inflation rate, has a stronger impact on households’

6We report estimates on the update in inflation expectations after the treatment (assuming b; = 1) in Table
A.3 in the appendix. In this set-up, the SPF treatment also has the strongest effect on reducing both short- and
long-run expectations after treatment. The constants in Table A.3 measure the average effect of the basic treatment
(information on the current increase in inflation) on updates in expectations. We find that long-run expectations are
raised by 0.37 percentage points on average, while the effect on short-run expectations is not significant.

"Figure A.1 in the appendix provides a graphical illustration of tests for significant difference between the treatment
effects. We see that the SPF treatment is the only treatment significantly different than the placebo treatment for
short-run inflation expectations. Other treatment comparisons do not produce significant differences.
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expectations than just characterizing the inflation surge as temporary, and is therefore efficient in
taming fears of persistently higher inflation in this context.

In the case of long-run inflation expectations, reported in columns (4)-(6), we find additional
negative treatment effects from both the long-lasting and the temporary treatments. This implies
that both texts, emphasizing that the current inflation increase will either be temporary or could be
persistent in the next few years, caused respondents to lower their long-run inflation expectations
relative to those just informed about the current inflation rate.'®

When inflation expectations are firmly anchored, long-run expectations should not react (or
react less) to any information provided and rely more on the medium-run inflation objective set by
the ECB, because any temporary shocks hitting the economy should dissipate in the medium to
long run. Indeed, we find that posterior long-run inflation expectation rely more on the prior long-
run expectations than short-run expectations, with coefficient estimates of 0.87-0.92 for long-run
expectations and between 0.64 and 0.69 for short-run expectations. Furthermore, the reliance on
the prior expectations is not conditional on the information treatment for both short- and long-run
inflation expectations, with the exception being the placebo treatment for short-run expectations
where the reliance on prior is—as expected—significantly higher than in other treatment arms.
However, more than 25% of consumers update their inflation expectations when presented with
the current change in inflation and on average increase their inflation expectations by about 1
percentage point. This initial increase is only partially mitigated in the high-inflation regime when
treated with temporary and long-lasting treatments. Only the SPF treatment reduces posterior
long-run expectations compared to their priors. This is potentially a sign that in the high-inflation
environment long-run expectations can be at least to some degree vulnerable to current inflation

developments.

8Given that most information treatments—with the exception of the basic treatment—provide average yearly
inflation and not forecasts for inflation in the next 12 months, it is likely that our results in the current environment
may be subject to a small downward bias. All information treatments suggest that inflation will decrease from the
level observed in August 2020. Taking into account that the survey was conducted in the second half of the year
2021 and that the process for inflation is persistent, it is likely that the forecasts for 12-months ahead inflation in
September 2021 would be somewhat lower than the yearly averages reported for 2022. Thus, the effect may be larger
(and potentially more significant) if in our treatments such inflation projections were reported. The availability of
relevant quotes guided our decisions on various information treatments.

19Tn Table A.2 in the appendix, we redo the analysis in Table 1 only for those who update inflation expectations.
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After evaluating the overall treatment effect, we distinguish between the extensive and the
intensive margin of treatment effects. The extensive margin is estimated as the likelihood of updating

short- or long-run expectations after an information treatment using a probit model:

P(d,ﬂf’h =1X)=2 (ao +b' - Treatments; + (c - Xfontmls)) , (3)

where dJTf’h are dummy variables taking the value of 1 if consumer ¢ updated her inflation ex-
pectations at horizon h (short- or long-run expectations) after the information treatment and
Treatments; denotes the vector of treatment dummies excluding the basic treatment. Table 2
reports the marginal effects evaluated at the mean in columns (1)-(4).

The results are presented in Table 2. Regarding the extensive margin, it shows that none of the
additional information provided leads consumers to update their inflation expectations with a higher
probability. In fact, except for the SPF' treatment, all the other treatments lead to a lower likelihood
of adjusting short-run inflation expectations compared to the basic treatment. Interestingly, the
long-lasting treatment reduces the likelihood of an update in short-run expectations, while the
temporary treatment leads to a lower updating probability of both short- and long-run expectations.
Overall, it seems that providing additional information about the expected future path of inflation
can help to anchor expectations by mitigating the tendency to adjust and raise inflation expectations
as compared to the basic treatment.

The intensive margin is estimated on the sample of respondents that updated their short- and/or
long-run expectations after the treatment, i.e., in these regressions we exclude those participants that
did not update their posterior expectations. The intensive margin of the treatments is calculated
as the change in short- and long-run expectations Ar®" conditional on updating expectations after
the treatment and is shown in columns (5)-(8) of Table 2. To avoid any bias from very large
revisions on the estimated treatment effects, we estimate Huber robust regressions. The results in
columns (5)-(8) show that all treatments, except the placebo treatment, cause a significant reduction
in short- and long-run expectations conditional on an update compared to the basic treatment.
As in Table 1, the SPF treatment has the strongest effect on lowering expectations relative to
the basic treatment: Presented with additional evidence from experts’ forecasts, respondents that
update their expectations lower their short-run expectations by 1.5 percentage points and their
long-run expectations by 1.2 percentage points. Moreover, both the long-lasting and the temporary
treatments significantly reduce short- and long-run expectations relative to the basic treatment,

albeit with smaller reductions in the range from 0.5-0.7 percentage points.?’

20Figure A.2 in the Appendix provides a graphical illustration of tests that compare the difference between treat-
ments for the intensive margin. We see that the SPF treatment is significantly different from all other treatments
for short-run inflation expectations. For both short- and long-run inflation expectations, all treatment effects are
significantly different from the placebo treatment.
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Overall, we find that all treatments where inflation projections are embedded can mitigate
the increase in expectations after informing respondents that inflation is currently high. Notably
there are some aspects worth detailing. Consumers in the basic and SPF treatments update their
expectations more often than in other treatments. Those who update their expectation in the ba-
sic treatment most often adjust their expectation upwards, in line with the information provided.
Numerical information about inflation projections mitigates this effect. Specifically, there is consid-
erably less disagreement (see Figure 2), higher frequency of updating (extensive margin), and larger
updates (intensive margin) among those who update inflation expectations in the SPF treatment
compared to those who update their inflation expectations in the temporary treatment. In fact, the
SPF treatment is the only treatment where posterior expectations are on average lower than prior
expectations.?! In the long-lasting treatment—warning that inflation may be elevated for several
years—the most frequent update is to the upper range specified in the information treatment, to 3%,
but in this treatment the frequency of updates is lower than in the SPF treatment. The absolute
magnitude of the update and the frequency of updates in the temporary treatment are similar to the
one in the long-lasting treatment, while the variance of the posterior expectations is larger in the
temporary treatment compared to the long-lasting treatment. Thus, we can conclude that in the
high-inflation environment at the time of our experiment, the SPF' treatment is the most effective in
reducing both short- and long-run posterior inflation expectations, because the variance of posterior
expectations of those that update is the smallest and the frequency of updates is the highest among
treatment arms that provide inflation projections, although most of those that update do not quite
update to the values provided in this information treatment. The caveat to this analysis is that
potentially consumers may perceive differently the credibility of information provided in different
treatments, however, as noted earlier, all three sources of information enjoy a reasonable credibility
among German consumers. 22

We further test for potential heterogeneity of both the extensive and the intensive margin of
the treatment effects across demographic characteristics, shown in Tables A.5-A.6 in the appendix.
We generally find no heterogeneity in the likelihood to update expectations after being treated or
in the size of an update in expectations. The only exception is that conditional on an update in
expectations, male consumers in our sample reduce their short-run expectations less in the long-
lasting, temporary and SPF treatment compared to female respondents. This gender difference is

not found with respect to updates in long-run expectations.

2'However, among those who update expectations in this treatment the modal posterior forecast is still a bit higher
than the information provided in this treatment arm (2.5% compared to 1.9%).

22T test for a potential asymmetric response to the information treatments, we split the sample of respondents into
those who have prior inflation expectations below or above the current inflation rate of 3.9% in August 2021, which
was given as an information in all treatments. These results are reported in Appendix Table A.4. Respondents who
experience a negative inflation surprise via the information that current inflation lies above their short- or long-run
forecast (first and third column) increase their expectations. By contrast, those with prior expectations above 3.9%
on average reduce their short-run expectations.
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4 Conclusion

In this paper, we study the effects of different forward-looking communication in relation to a
inflation surge on consumers’ inflation expectations. We show that, in such an environment, the
information about rising inflation feeds into short- and long-term inflation expectations of German
consumers raising concerns regarding their degree of anchoring.

This observed dynamic in inflation expectations raises the question how central banks can tame
the spillover from observed inflation on inflation expectations. Our results from the survey ex-
periment demonstrate that targeted forward-looking communication can reduce the spillover from
observing current inflation rates on short and long-run expectations. Using different information
treatments we show that particularly explicit numerical inflation projections are able to limit the
spillover effects from the current inflation to inflation expectations. Notably, also more text-based
forward-looking communication characterizing the inflation surge either as temporary or more long-
lasting is capable of reducing the spillovers from current inflation short- and long-run inflation
expectations, but to a lesser extent compared to an alternative with numerical inflation projections.
With that we can conclude that in an environment of rising inflation rates forward-looking infor-

mation on inflation has the ability to tame the spillovers short- and long-run inflation expectations.
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5 Appendix

Figure A.1: Overall Treatment Effects on Short- and Long-Run Inflation Expectations

Overall Treatment Effects on Short-Run Inflation Expectations ~ Overall Treatment Effects on Long-Run Inflation Expectations

0
0 )

-1
‘

d_infl_longlasting  d_infl_temporary d_infl_spf d_infl_placebo d_infl_longlasting  d_infl_temporary d_infl_spf d_infl_placebo

Notes: Coefficients of overall treatment effects on short- and long-run inflation expectations in Table 1 with 95%
confidence intervals. OLS regressions are estimated with demographic controls, population weights and Huber
robust standard errors on truncated expectations.

Figure A.2: Intensive Margin: Treatment Effects on Short- and Long-Run Inflation Expectations
Conditional on an Update

Intensive Margin: Short-Run Inflation Expectations Intensive Margin: Long-Run Inflation Expectations

T T T T T T T T
d_infl_longlasting  d_infl_temporary d_infl_spf d_infl_placebo d_infl_longlasting  d_infl_temporary d_infl_spf d_infl_placebo

Notes: Coefficients of the treatment effects on short- and long-run inflation expectations conditional on an update in
Table 2 with 95% confidence intervals. Huber regressions are estimated with demographic controls on the
untruncated data.
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Table A.1: Short and Long-Run Inflation Expectations Pre- and Post-Treatment

Full sample Updated expectations
Short-run Long-run Short-run Long-run
Treatment Pre Post | Pre Post| Pre Post| Pre Post
Average m° 4.20 4.15 | 4.25 4.35 | 4.50 4.31 | 4.52 4.93
Basic 4.23 4.27 | 4.19 4.48 | 4.50 4.64 | 4.40 5.41
Long-lasting 4.29 4.14 | 4.33 4.35 | 5.10 4.49 | 4.78 4.86
Temporary 4.06 4.04 | 4.33 441 | 4.25 4.18 | 4.52 4.91
SPF 4.08 3.79 | 4.21 4.10 | 4.30 3.31 | 4.85 4.24
Placebo 4.32 4.50 | 4.18 4.43 | 4.36 5.21 | 4.25 5.23
Average share of revisions 0.25 0.26
Share of revisions basic 0.28 0.29
Share of revisions long-lasting 0.23 0.25
Share of revisions temporary 0.22 0.21
Share of revisions SPF 0.30 0.28
Share of revisions placebo 0.21 0.26
Observations 3155 3081 | 775 | 809

Notes: Sample means reported, truncated data. Mean values for updated expectations correspond
to those consumers who changed their forecasts after the treatment (intensive margin).
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Table A.3: Overall Treatment Effects on Changes in Inflation Expectations

‘ Aﬂ.e,short ‘ Aﬂ.e,long
d_longlasting -0.2372  -0.2195 | -0.4301*  -0.4478*
(0.2210) (0.2262) | (0.2427) (0.2406)
d_temporary -0.3382  -0.3441 | -0.3127*  -0.3175*
(0.2981) (0.3078) | (0.1650) (0.1718)
d_spf -0.4477F% -0.4447**% | -0.5851%F** _0.6150***
(0.1989) (0.2072) | (0.1787) (0.1818)
d_placebo 0.2538 0.2297 -0.0173 -0.0920
(0.1640) (0.1693) | (0.1780) (0.1686)
constant 0.0138 -0.2493 | 0.3714***  0.3283
(0.1440) (0.4288) | (0.1195) (0.2886)
Demographic Controls No Yes No Yes
N 3158 3054 3116 3018
Adj. R? 0.011 0.015 0.012 0.012

Note: Bundesbank Survey on Consumer Expectations, September 2021 wave.
Inflation expectations prior to and post treatment are truncated to lie in the
range —5 < 7¢ < 25. OLS estimations with population weights with robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table A.4: Overall Treatment Effects: Inflation Surprise

A,ﬂ.e,short Aﬂ.e,long
prior 7.‘_e,short prior 7.[.e,short prior 7.[.e,lcmg prior 7I.e,long
< 3.9% > 3.9% < 3.9% > 3.9%
d_in fl_longlasting -0.3000** 0.0224 -0.2304 -0.5178
(0.1197) (0.4292) (0.1526) (0.4012)
d_infl_temporary -0.2227 -0.2356 -0.2004 -0.3954
(0.1369) (0.5294) (0.1784) (0.2990)
d_infl_spf -0.5263*** -0.3307 -0.3386** -0.8939***
(0.1204) (0.3906) (0.1461) (0.3378)
d_infl_placebo -0.0448 0.6367** -0.0592 -0.0441
(0.1650) (0.2990) (0.1581) (0.3057)
constant 0.8278* -1.5671%*% | 0.6559%** -0.3209
(0.4640) (0.7680) (0.2151) (0.6724)
Demographic Controls Yes Yes Yes Yes
N 1538 1516 1693 1322
Adj. R? 0.050 0.031 0.035 0.019

Note: Bundesbank Survey on Consumer Expectations, September 2021 wave. Inflation expectations prior
to and post treatment are truncated to lie in the range —5 < 7¢ < 25. The current inflation rate for August
2021 was given as 3.9% in all treatment groups and the control group (basic treatment). OLS estimations
with population weights with robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table A.5: Extensive Margin: Interaction with Demographic Characteristics

‘ Prob. Axeshort oL () ‘ Prob. Ar&tong £ (
male -0.0265  -0.0459*  -0.0474* | -0.1139* -0.0693** -0.0720%**
(0.0631)  (0.0263) (0.0260) | (0.0598) (0.0271) (0.0270)
age -0.0008  -0.0025  -0.0008 | -0.0011 0.0006 -0.0013
(0.0010)  (0.0023) (0.0010) | (0.0010) (0.0021) (0.0010)
inc -0.0017  -0.0022 0.0102 0.0012 0.0013 -0.0154
(0.0054)  (0.0054) (0.0129) | (0.0054) (0.0055) (0.0123)
d_longlasting -0.0894  -0.1942 0.0839 -0.0725 0.1006 -0.1124
(0.0576)  (0.1771) (0.1300) | (0.0625) (0.1781) (0.1325)
d_temporary -0.0560  -0.2326  0.0356 | -0.1062  0.0317  -0.2672**
(0.0634) (0.1712) (0.1224) | (0.0656) (0.1670) (0.1196)
d_spf 0.0076 -0.0847  -0.0300 0.0082 0.1794 -0.1998
(0.0628) (0.1887) (0.1387) | (0.0667) (0.1793) (0.1398)
d_placebo -0.0875  -0.1475 0.0810 -0.0924  -0.0444 -0.1116
(0.0567)  (0.1646) (0.1266) | (0.0596) (0.1446) (0.1205)
d_longlasting * male| 0.0197 0.1037
(0.0871) (0.0892)
d_temporary x male | -0.0539 0.0478
(0.0863) (0.0846)
d_spf * male -0.0286 0.0004
(0.0896) (0.0881)
d_placebo * male -0.0382 0.0674
(0.0792) (0.0773)
d_longlasting * age 0.0024 -0.0025
(0.0031) (0.0031)
d_temporary * age 0.0031 -0.0023
(0.0030) (0.0029)
d_spf * age 0.0016 -0.0035
(0.0033) (0.0031)
d_placebo * age 0.0008 -0.0003
(0.0029) (0.0025)
d_longlasting * inc -0.0233 0.0130
(0.0168) (0.0167)
d_temporary * inc -0.0170 0.0267*
(0.0157) (0.0154)
d_spf xinc 0.0034 0.0296
(0.0189) (0.0183)
d_placebo * inc -0.0265 0.0078
(0.0164) (0.0151)
constant 0.3953*** (0.4900*** (0.3239***| 0.4210*** 0.3102** (0.5230%**
(0.0792)  (0.1365) (0.1122) | (0.0846) (0.1333) (0.1179)
N 3146 3146 3146 3146 3146 3146
Adj. R? 0.011 0.012 0.015 0.012 0.013 0.015

Note: Bundesbank Survey on Consumer Expectations, September 2021 wave. Linear probability model
with population weights and Huber/White robust standard errors in parentheses. *** p<0.01, ** p<0.05,
*

p<0.1
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Table A.6: Intensive Margin: Interaction with Demographic Characteristics

‘ Aﬂ.e,short ‘ Aﬂ.e,long
male -0.2086 0.1866 0.1963 | -0.1251 0.0703 0.0631
(0.2485)  (0.1196) (0.1216) | (0.3086) (0.1482)  (0.1483)
age -0.0062 -0.0067  -0.0064 | -0.0062  -0.0071 -0.0069
(0.0040)  (0.0081) (0.0040) | (0.0050) (0.0106)  (0.0050)
inc -0.0318 -0.0281 0.0198 | -0.0277  -0.0272 -0.0356
(0.0231)  (0.0231) (0.0531)| (0.0284) (0.0284)  (0.0609)
d_longlasting -1.2102***  0.5142  -0.4086 |-0.9264*** -0.5180  -1.2309*
(0.2674)  (0.6971) (0.5812) | (0.3205) (0.8897)  (0.6632)
d_temporary -0.8789**F*F  _1.2300*  -0.1426 | -0.7935** -0.9798 -0.8804
(0.2670)  (0.7365) (0.5859) | (0.3423) (0.9361)  (0.7223)
d_spf -1.8814%H% -2 4252%FFF _1.0072% | -1.4846%*F* -1.3828  -1.1714*
(0.2516)  (0.6775) (0.5444) | (0.3157) (0.8968)  (0.6597)
d_placebo 0.3192 0.8431 0.7237 0.2334 0.2276 0.4419
(0.2768)  (0.7243) (0.5766) | (0.3338) (0.9178)  (0.6692)
d_longlasting x male | 0.9588%** 0.4722
(0.3698) (0.4504)
d_temporary * male | 0.6803* 0.1808
(0.3771) (0.4772)
d_spf * male 0.6961** 0.4235
(0.3471) (0.4408)
d_placebo * male -0.2281 -0.0890
(0.3819) (0.4528)
d_longlasting x age -0.0198* -0.0025
(0.0119) (0.0151)
d_temporary * age 0.0120 0.0047
(0.0125) (0.0156)
d_spf * age 0.0161 0.0023
(0.0115) (0.0153)
d_placebo * age -0.0119 -0.0009
(0.0125) (0.0155)
d_longlasting * inc -0.0328 0.0752
(0.0758) (0.0850)
d_temporary * inc -0.0514 0.0262
(0.0764) (0.0937)
d_spf *inc -0.0661 -0.0113
(0.0683) (0.0843)
d_placebo * inc -0.0746 -0.0359
(0.0742) (0.0870)
constant 1.5990*%**  1.3969*** 1.0121**| 1.5860*** 1.5212** 1.5729***
N 792 792 792 822 822 822
Adj. R? 0.133 0.130 0.115 0.054 0.051 0.053

Note: Bundesbank Survey on Consumer Expectations, September 2021 wave. Huber robust regressions on
the untruncated data with standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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