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Abstract
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fluctuations in the average inflation expectation. Individuals who perceive that the
prices of specific spending categories, including non-durable ones, remained recently
stable are more likely to expect future stable prices. Households expecting stable
prices have a lower propensity to buy durable goods than those expecting positive
inflation. In contrast, differences across households expecting positive inflation are

associated with insignificant differences in durable consumption decisions.
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1 Introduction

Households’ inflation expectations are a central transmission channel in New Keynesian
(NK) models and key for monetary and fiscal policies that are advocated to bypass
the effective lower bound (ELB) on the nominal interest rate." This setup postulates
that agents have full information and rational expectations, and that their inflation ex-
pectations affect their consumption through their impact on the real interest rate and
intertemporal choices.

Such a theoretical channel contrasts with what is observed in households’ surveys.
There is clear evidence that their inflation expectations do not satisfy the assumption
of full information and rational expectation (Coibion and Gorodnichenko, 2012, 2015a).
Moreover, while the theory predicts that higher inflation expectations increase current
consumption because of the induced lower real interest rate, in the data the effect is often
found to be either small or non-significant (see Bachmann et al., 2015, among others).
Recent theoretical contributions resort to various cognitive and financial constraints to
rationalize these properties. They emphasize that such frictions mitigate the inflation ex-
pectation channel and therefore the efficacy of policies dealing with the ELB constraint.”
D’Acunto et al. (2019¢) provide evidence that indeed inflation expectations do not matter
for consumption choices of individuals with relatively stronger cognitive constraints.

In this paper, we highlight a novel behavioral distortion that sheds new light on how
the household inflation expectation channel is at play. We show that differences in indi-
vidual expected inflation matter for durable consumption choices when households have
different views about the broad qualitative inflation regime that they expect—what we
call the extensive margin of household inflation expectations—rather than about precise
future quantitative inflation rates—that we call the intensive margin of household infla-
tion expectations. In our data, the main dimension along which inflation expectations
have an impact on their durable consumption decisions is whether they expect that prices
will remain stable or will increase: The latter have a higher propensity to buy durable

goods than the formers. By contrast, households with different positive quantitative in-

1See Eggertsson and Woodford (2003); Adam and Billi (2006); Werning (2012) among many others.
The inflation expectation channel is for instance crucial for the efficacy of the average inflation targeting
strategy recently adopted by the Fed.

2See, among others, Angeletos and Lian (2018); Andrade et al. (2019); Farhi and Werning (2019);
Garcia-Schmidt and Woodford (2019); Gabaix (2020); McKay et al. (2016); Wiederholt (2015); Woodford
(2019).



flation expectations make similar durable consumption choices. This explains why the
link between quantitative measures of expected inflation and households’ expenditure
is often found to be weak. We also document substantial heterogeneity on how house-
holds’ inflation expectations impact their durable consumption, with the distortion that
we highlight prevailing among households who are less prone to cognitive limits or to
financial constraints.

Our baseline results are obtained on a survey of French households, which covers about
2,000 individuals every month between January 2004 and December 2018. That being
said, the importance of the extensive margin is also obtained in comparable surveys of
US and German households which have been used in the previous studies of respectively
Bachmann et al. (2015) and D’Acunto et al. (2016). These datasets combine detailed
individual information on qualitative and quantitative inflation expectations as well as
on durable consumption decisions on a relatively long sample period which are needed
to establish our main result. Our focus on the survey of French households is motivated
by the fact that, for these households, we had access to additional ad-hoc surveys that
can be used to provide micro-evidence on what drives the individual beliefs about the
future inflation regime. Moreover, another advantage of the survey of French households
is that it provides information on both individual own durable consumption decisions and
individual views on durable consumption in general. In contrast, the surveys of US and
German households, only give information on that latter readiness to spend on durable’
variable that has been used in several previous studies. Having access to the two measures
allow us to check that our results are robust to this difference in measurement.

We start by documenting new facts on household inflation expectations underlining
the importance of the extensive margin. Looking at the qualitative assessment of future
inflation reveals that a large share of households expect prices to ‘stay about the same’
over the next year. On average, they make for almost one third of the total sample.
This share fluctuates over time and declines when realized inflation increases. Additional
ad-hoc survey waves reveal that individuals form their qualitative inflation expectations
based on their own experience with non-durable goods they frequently buy like gasoline
and food. This is consistent with recent evidence that personal shopping experience and
salient prices shape individual inflation expectations (Coibion and Gorodnichenko, 2015b;

Cavallo et al., 2017; D’Acunto et al., 2019d). Relative to these works, our contribution



is to show that individuals’ perceived evolution of micro prices also affect the qualitative
inflation regime that they expect. In addition, we document that the share of individuals
expecting that prices will stay about the same’ varies with individual socio-demographics
such as age, gender, education, income. But there is a sizeable share of individuals
who answer so in each of these groups. One also finds that the majority of households
answering that prices will stay about the same think that inflation will be close to zero
over the next year. Finally, we show that the extensive margin accounts for the bulk
of fluctuations in household inflation expectations: The share of households expecting
stable prices instead of positive inflation accounts for up to 75% of the fluctuations in
inflation expectations averaged across households.

We then highlight the role of the extensive margin of households’ inflation expectations
on their durable consumption decisions. We find that households expecting that prices
will increase over the next year have a higher probability to buy new durable goods
in the current year than households expecting that prices will remain stable over the
same period. By contrast, households with different positive inflation expectations have
a similar propensity to buy durable goods over the current year. These findings hold true
for the individual ‘own’ durable consumption choices but also for the individual ‘readiness
to spend’ on durables in general, a measure that has been widely used in previous works.?

Our baseline results are obtained in regressions using a repeated cross-section of house-
holds together with a rich set of individual characteristics and beliefs. In particular, the
survey informs us about individual perceived current inflation. This information helps
us to control for potential reverse causality, whereby the shopping experience resulting
from past durable spendings would lead individuals to more likely infer that prices are
increasing rather than stable. The survey design also allows us to address some endogene-
ity concerns stemming from omitted variables that could vary with inflation expectations
and also affect consumption choices. To be more specific, we can control for individual ex-
pected own financial and consumption expectations as well as aggregate macroeconomic
perspectives. This mitigates the concern that households’ durable consumption reacts to

a shock that raises inflation but can also have an impact on their expected real income.

3As for many surveys, we only have information on durable spending. Nevertheless, it is the most
important margin of adjustment in total private consumption fluctuations over the business cycle and the
component that is the most interest-rate sensitive. So the intertemporal substitution of private consump-
tion induced by variations in expected inflation—hence in the real interest rate—should predominantly
go through changes in durable consumption plans (see e.g Berger and Vavra, 2015).



Finally, we can control for households’ perceptions of whether the current period is a
good time to save, which relates to their nominal interest rate perceptions. This limits
the endogeneity stemming from the households who understand that the central bank
reacts to higher expected inflation by tightening interest rates, which would then lower
private spending.

We conduct several robustness checks. We confirm our main findings using the panel
dimension of the French survey, showing that our baseline results hold when controlling

* We also provide evidence that house-

for unobserved fixed individual characteristics.
holds with extreme views on future inflation are not driving our results. Moreover, they
still hold when using an alternative imputation of quantitative inflation expectations of
households answering ‘stable prices’.

We also assess how our results vary across households. Consistent with previous
studies, we find that households that are richer, older, with higher education degree, or
who make more precise inflation forecasts tend to factor in their inflation expectation
when making durable spending choices. However, even for these households, inflation
expectations matters only through the extensive margin. In other words, our aggregate
findings are not driven by individuals with relatively lower cognitive capacity or higher
financial constraints.

Finally, we show that our results can be reconciled with recent related studies by
highlighting the importance of controls about future income to obtain a positive connec-
tion between inflation and durable consumption. We also illustrate that our main result
holds in surveys of German and US households that have been previously studied in the
literature.

We conclude by discussing the implications of our findings for the household inflation

expectation channel in macroeconomics and some related policy implications.”

Literature. Our paper is related to the literature studying the formation of macroeco-
nomic expectations. Recent contributions highlight deviations from the usual assumption
of full information and rational expectation either in surveys of households, firms, or pro-

fessional forecasters (Carroll, 2003; Mankiw et al., 2003; Coibion and Gorodnichenko,

4As documented by Vellekoop and Wiederholt (2019), individual fixed effects tend to capture a large
part of the variation in inflation expectations across individuals.

5We introduce a simple New Keynesian model featuring households who form their inflation expec-
tations in a way consistent with our results is introduced and discussed in Appendix A.



2012; Andrade and Le Bihan, 2013; Coibion and Gorodnichenko, 2015a; Andrade et al.,
2016; Malmendier and Nagel, 2016; Coibion et al., 2018; Broer and Kohlhas, 2019; Bordalo
et al., 2020; Fuhrer, 2018; D’Acunto et al., 2019a; Lewis et al., 2019; Angeletos et al.,
2020; Kohlhas and Walther, 2020) or in controlled experiments (Cavallo et al., 2017;
Fuster et al., 2018b; Coibion et al., 2019b, 2020; Afrouzi et al., 2020). These papers an-
alyze the properties of agents’ quantitative macroeconomic expectations. We emphasize
that changes in the broad qualitative inflation regime households expect is an important
margin to focus on to understand the formation of inflation expectations.

We also contribute to the literature using surveys to assess how households’ macroe-
conomic expectations affect their decisions. Numerous references study whether policies
aiming at increasing expected inflation are expansionary or not (see Armantier et al.,
2015; Bachmann et al., 2015; Binder, 2017; Burke and Ozdagli, 2013; Coibion et al.,
2019a; Crump et al., 2018; D’Acunto et al., 2016; Dréiger and Nghiem, 2020; D’Acunto
et al.; 2019b,c; Ichiue and Nishiguchi, 2015; Duca-Radu et al., 2020; Michelacci and Pa-
ciello, 2019a; Vellekoop and Wiederholt, 2019).

These works reach different conclusions depending on the country and sample stud-
ied, the identification method, or whether the effect on durable, non-durable, and total
consumption level or growth is studied. We confirm the recent findings that increas-
ing inflation expectations can be expansionary.® But we add an important qualifier to
this mechanism: It goes through the extensive margin of inflation expectations. As we
illustrate in Appendix A, this has some important consequences for how inflation expecta-
tions affect macroeconomic outcomes. The key role of the extensive margin also provides
an explanation for why previous related studies reached different conclusions regarding
the effect of inflation expectations on households’ spending: Focusing on the effect of
differences in the quantitative measure of expected inflation blurs the relation between
expected inflation and consumption and masks the role of the extensive margin.”

Our work is also connected to the theoretical works rationalizing why the inflation

expectation channel is much less potent in the data than what models with sticky prices,

5Qur regression analysis controls for the expected future individual durable consumption. Our results
are thus consistent with Crump et al. (2018) who obtain that individuals expect a lower growth rate of
consumption when their inflation expectation increases in the New-York Fed survey of US households.

"Some related studies investigate the role of expected house prices (Chahrour and Gaballo, 2021),
wages (Nunes and Park, 2020), unemployment (Roth and Wohlfart, 2020), or gains or losses (Fuster
et al., 2018a) on households expenditure. In contrast, we limit our analysis to the effect of expected
aggregate inflation and test whether it is consistent with an intertemporal substitution channel.



complete markets, and rational expectations with perfect information predict (see e.g.
Del Negro et al., 2015). This includes models with information frictions and cognitive
limits (Angeletos and Lian, 2018; Melosi, 2017; Nakamura and Steinsson, 2018; Andrade
et al., 2019; Garcia-Schmidt and Woodford, 2019; Gabaix, 2020; Woodford, 2019), lim-
ited intertemporal substitution due to non-diversifiable idiosyncratic risk and credit con-
straints (see e.g. McKay et al., 2016; Kaplan et al., 2018), a combination of the two (Farhi
and Werning, 2019; Auclert et al., 2020; Carroll et al., 2020; McKay and Wieland, 2020),
or decisions under Knightian uncertainty (Michelacci and Paciello, 2019b). Our empirical
results underline a new cognitive distortion that limits the inflation expectation channel.

More generally, our findings speak to the literature emphasizing the role of inattention
in macroeconomics (see Mankiw and Reis, 2002; Sims, 2003; Woodford, 2003; Mackowiak
and Wiederholt, 2009; Alvarez et al., 2012; Mackowiak et al., 2018; Gabaix, 2019). More
specifically, that households adjust their durable consumption to a limited number of
inflation regimes while inflation is a continuous variable is reminiscent of the literature
on discretization and consideration sets (see Caplin et al., 2018; Jung et al., 2019, among
others) and of models in which individuals make consumption plans by solving simplified

optimization problems (see Reis, 2006; Gabaix, 2014; Ilut and Valchev, 2020).

2 Data

In this section, we describe the main data source that we use — the French survey of
households.® We start by describing the sample and the design of the questionnaire. We
then focus on the questions on inflation expectations and durable consumption decisions.

Finally, we provide some descriptive statistics on these two variables.

2.1 Sample and questionnaire

We consider the individual answers to the monthly consumer confidence survey conducted
by INSEE (Institut National de la Statistique et des Etudes Economiques, the French
public statistical agency) over a January 2004 — December 2018 period. Before 2008, the

survey was not conducted in August. Every month, about 2,000 interviews are carried

8We provide a description of the German and US surveys of households that we also use in this paper
in the Appendix H and I.



out by phone. The sample size is larger than the one of comparable surveys used in
the literature — the Michigan Survey of Consumers conducts around 500 interviews each
month and the New York Fed Survey of Consumer Expectations is based on a rotating
panel of 1,300 household heads. The sample is designed to be representative of the overall
French adult population (sampling weights are calculated by city size, age, household
composition, job occupation, socio-professional category, diploma). Every household is
surveyed over three consecutive months, so our data set contains a panel dimension
for households answering to several interviews: a total of about 160,000 households are
surveyed out of which 42% respond to three consecutive interviews, 25% to two, and 33%
to only one.

The baseline questionnaire contains about 20 questions on households’ perceptions
on the macroeconomic outlook (general economic situation, quality of life, unemploy-
ment, prices), as well as on their own economic prospects and decisions (financial situa-
tion, savings, durable consumption decisions). In addition, surveyed households provide
socio-demographic information like age, gender, diploma, income, employment status,
household’s composition.’

INSEE also occasionally runs surveys with one-off modules of additional questions. In
particular, in April 2007 and February 2009, households in the survey were asked about
their inflation perceptions for some specific items and, in September 2007, households
expecting prices to remain the same were asked about what they mean by prices remain-
ing the same. We use these specific survey waves to provide further insights on how

households form their inflation expectations.!”

2.2 Expected inflation

The survey asks individuals about both their qualitative and quantitative perceptions of
the evolution of prices over the next 12 months. While most of the literature focuses on
the latter, we take advantage of having access to the two types of inflation expectation to
emphasize the importance of the former in how the inflation expectation channel operates.

More specifically, individuals are first asked to provide a qualitative assessment on

9See Appendix B for the full questionnaire. The harmonized European household confidence indicators
released by the European Commission for all countries in the European Union use a subset of this
questionnaire.

10Gee the Appendix F for details on the one-off modules of additional questions.



future prices:

Question 1. In comparison with the past 12 months, how do you expect consumer prices
will develop in the next 12 months? They will...

1. Increase more rapidly, 2. Increase at the same rate, 3. Increase at a slower rate, 4.
Stay about the same, 5. Fall, 6. Don’t Know.

Note that the set of possible qualitative answers is more detailed than the Michigan
Survey of Consumers — this latter survey only distinguishes between three categories
“declining prices”, “stable prices”, and “increasing prices”. In what follows, we will refer
to the answer “stay about the same” as the expectation of stable prices.

Households are then asked to give their quantitative estimation (in percentage) of

expected inflation:

Question 2. By how many percent do you think consumer prices will go up/down over
the next 12 months? Consumer prices will increase/decrease by XX. X%

Importantly, this second question is not asked to individuals who answered “stay about
the same” to the previous qualitative question. Following the usual practice with this
survey, we impute a 0% inflation rate for these households to the quantitative question.'!

This imputation oversamples households answering 0% to the quantitative question
on expected inflation. Indeed, while there is a significant proportion of non-responses to
that quantitative question, there is none for households answering “stay about the same”
since they are all assumed to answer 0%. To correct for this oversampling, we estimate a
model of the determinants of the non-response using information on the characteristics
of households who do not respond to the quantitative question but who have responded
that prices are going to increase.'? Using these estimates, we compute for each household
answering “stay about the same” the estimated probability of non-response to the quan-

titative question on expected inflation conditional on its observed characteristics. We

HSee EC (2019), footnote 17: “The two questions are not asked if the response to the qualitative
questions is ‘don’t know’ or that prices will ‘stay about the same’, as in this latter case it is assumed
that the respondent perceives or expects no change in ‘consumer prices’. When the respondent says that
prices will ‘stay about the same’, the interviewer is instructed to automatically impute a zero inflation
rate in response to the quantitative questions.” See also Arioli et al. (2017), footnote 8.

12In Appendix D.1 we report more results on the response rate to the quantitative question on inflation
expectations and perceptions. About 50% of households are not able to report a quantitative answer
on inflation whereas this proportion is only 5% for the qualitative question. Households with a higher
income, better education and younger are more likely to report a quantitative inflation expectation.



then impute a “missing value” instead of 0% for households with the highest estimated
probability of having a missing observation so that the response rate is similar for the
quantitative expected inflation associated with the answer “stay about the same” than
the ones observed for other answers to the qualitative question.

In section 3.2 below, we use additional one-off modules of the survey to discuss what

households mean when they answer that they expect prices to remain stable.

2.3 Consumption decisions

The survey asks households about both their own durable consumption decisions and
about their general assessment on whether it is a good time to buy durable goods.
More precisely, the survey first asks whether a household bought durable goods or

not:

Question 3. Have you made any major purchase over the last 12 months? (washing
machine, refrigerator, furniture, dishwasher, ...)

1. Yes, 2. No, 3. Don’t know.

The survey also asks a question on whether the surveyed individual thinks it is the
right time for people in general to make major purchases of durable goods, which has
been labeled the “readiness to spend on durables” in previous works (see e.g. Bachmann

et al., 2015). The exact wording is the following:

Question 4. In view of the current general economic situation, do you think now is
the right time for people to make major purchases (such as furniture, washing machines,
electronic or computer equipment ...)?

1. Yes, now is the right time, 2. It is neither the right time nor the wrong time, 3. No,
it 1s the wrong time, 4. Don’t know.

In what follows, we use both variables as proxies for individual durable consumption.
We thus implicitly assume that individuals’ views on whether it is a good time to buy
durables in general is linked to their own decision to buy durables.

Several recent works assessing the impact of households’ inflation expectations on
their consumption decisions only provide information on households’ readiness to spend

on durables (see Bachmann et al., 2015; Duca-Radu et al., 2020; D’Acunto et al., 2016,

10



2019a) or on households’ own durable consumption (see Driager and Nghiem, 2020; Burke
and Ozdagli, 2013) among others. Having access to both measures allows us to draw
comparisons with these two sets of papers.

Another advantage of having access to the two questions is that they are comple-
mentary proxies for individual own and current durable consumption. Question 3 is a
measure of individual own durable consumption but goes as far as 12 months back in time.
While in the next section we report evidence that the question captures movements in
relatively recent lags of realized durable consumption, it also includes some noise through
spending decisions that are too distant in time to be related to current expected infla-
tion. Question 4 is a measure of current desired durable consumption, so it can arguably
be more directly connected to current inflation expectations, but is indirectly linked to
individuals’ own decisions.

The answers to both questions are qualitative. So we can only observe whether house-
holds have decided to adjust (or think it is a good time to adjust) their stock of durable
goods (beyond depreciation) but not the amount of money they spend. Another restric-
tion is that the survey focuses on durable goods and more specifically “major purchases”
of furniture, washing machines, electronic or computer equipment. So we cannot ob-
serve households’ non-durable consumption decisions. However, there is evidence that
variations in the share of households who decide to buy durable goods is the margin
that matters the most for the fluctuations of aggregate consumption, as emphasized by
Berger and Vavra (2015) among others. Moreover, recent studies by Burke and Ozdagli
(2013); Coibion et al. (2019a) that have information on both durable and non-durable
consumption show that the effect of inflation expectation on consumption predominantly
goes through durables and, within that category, through the extensive margin of durable

consumption.

2.4 Summary statistics

We provide summary statistics on inflation expectations and durable good consump-
tion decisions as well as comparisons with external information on realized inflation and

durable consumption.

11



Inflation expectations. Figure 1 plots the average and the median of inflation expec-
tations (calculated date by date over all households) and the actual headline inflation
rate. This figure illustrates two well-known facts in the literature: inflation expectations
overestimate the actual inflation rate but at the same time are strongly positively corre-
lated with it. Table 1 confirms these findings. There, we report the average of inflation
expectations — whose value is 2.8% — while the average of this inflation rate over the
sample period is about 1.5%. The overestimation is much smaller when we consider the
median expected inflation instead of the mean, suggesting that few but very large - non-
plausible - inflation expectations contribute a lot to this overestimation when we use the
mean expected inflation rate. We also report in this Table that the correlation between

the average expected inflation rates and the actual headline inflation rate is about 0.8.*

Durable consumption decisions. Table 1 also provides summary statistics on the
survey measures of durable consumption. Only a minority of households made major
purchases over the past 12 months (about 31%). Similarly, only 15% of households think
that it is the right time to make major purchases. Finally, both variables are positively
correlated with the annual growth of consumption.'

The correlation of the question on individual own past durable consumption with
current realized consumption is relatively large at .45. Again, this is consistent with the
fact that a large share of aggregate consumption variations comes from variations in the
frequency of purchases of durable goods as emphasized in e.g. Berger and Vavra (2015).
Moreover, the correlation with current durable decisions is also large, at .41, which shows
that, despite the question is about major consumption expenditures over the past 12

months, it is linked with the actual recent decisions.'®

13The correlation with core inflation is smaller, at nearly .5, but significant. Appendix D.3 shows that
the dynamic correlation with realized core inflation peaks at the horizon of 8 months.

14See Appendix E for the connection between durable consumption and total consumption. Table
E.1 in Appendix E also reports some simple statistics on households’ actual spending in durable goods
(including home appliances, TV, computers, phones, furniture but excluding cars) in France for the
years 2005 and 2011 (based on household consumption survey). Among households reporting durable
spending, about 30% of households reports durable consumption of more than 750 euros (which would
correspond to the threshold for ‘large purchases’ in the household survey).

150One may question whether going as far as one year back in time does not introduce too much noise to
capture the potential effect of current inflation expectations on current consumption. However, because
individual durable consumption is an infrequent decision, it also makes sense to survey individuals about
their durable consumption over a sufficiently long period of time rather than at a precise date. For
instance, Coibion et al. (2019a) consider individual durable consumption reported over the last three
months. Consistent with this, Appendix D.3 shows that the dynamic correlation of the question on past
own durable consumption is stronger for more recent realizations of durable consumption with a peak at

12



3 The extensive margin of inflation expectations

In this section, we establish a set of new stylized facts characterizing households’ inflation
expectations. We start by underlining that a large share of households expect prices to
“stay about the same” and that this share is strongly correlated with realized inflation:
When inflation is higher, a smaller share of households expect prices to remain stable.
We then provide micro evidence on what underlies such a belief: What expecting that
prices will “stay about the same” means, who answers so, and how this belief on aggregate
inflation is connected to individual experience on more specific items. In particular, we
show that individuals who perceive that prices of frequently-bought items have been
stable have a higher probability to think that aggregate prices will stay about the same.
Finally, we show that variations in the share of households expecting “increasing prices”
as opposed to “prices will stay about the same” — i.e. the extensive margin of inflation
expectations — account for the bulk of the variations in the average inflation expectation.
In comparison, the intensive margin of inflation expectations — i.e. variations in the
average inflation expectations of households expecting “increasing prices” — contributes

much less.

3.1 A large share of households expect prices to “stay about the

same”’

Figure 2 displays the cross-section distribution of individual inflation expectations. As
it is well known, this exhibits a huge degree of heterogeneity across individuals: While
actual inflation realizations are in between —1% and +4% over the sample period, 40
percent of individual inflation expectations are outside this range over the same period.

However, despite this heterogeneity, there is a clear mode: About one third of house-
holds reports to expect prices “to stay about the same” which the survey interprets as
a zero expected inflation.The share of households expecting that prices will remain con-
stant over the next 12 months is not constant over time. As Table 1 illustrates, it is
strongly negatively correlated with inflation realizations at the date of the survey. With

an absolute value of +.7 | the correlation of the associated extensive margin of inflation

a 3-month lag. Later in the paper, we further address this potential issue by estimating the impact of
changes in individual inflation expectations on changes individual durable consumption decisions using
panel regressions.

13



expectation is larger in absolute terms than the correlation between realized inflation and
the average of positive inflation expectations (the intensive margin) which equals +.6.
Figure 3 illustrates that the relation is non-linear and that the proportion of house-
holds answering that prices will “stay about the same” decreases more rapidly for realized
inflation rates below 2% than above. By contrast, the average non-zero inflation expecta-
tion is rather flat for inflation between 0 and 2% whereas it increases quite sharply when
inflation is above 2%. So, the lower the inflation rate, the more the share of households

expecting prices to remain stable fluctuates with realized inflation.

Fact 1. Inflation expectations are heterogeneous but a large fraction of households expect
stable prices. This fraction is negatively correlated with realized inflation, and more so

for low inflation realizations.

3.2 Micro evidence on what underlies the belief that prices will

“stay about the same”

We use ad-hoc modules to the French survey of households to address the following
three questions. What do individuals have in mind when they answer that prices will
“stay about the same™ Who does answer so? And how does such a belief on aggregate

inflation connect to individual perceptions on their actual shopping experience?

What does “stay about the same” mean? As we detailed above, in the French
survey, households answering that they expect prices to “stay about the same” are not
asked about their quantitative inflation expectation and the common practice is to impute
a zero to these unobserved responses. However it might well be that these individuals
have a different interpretation of what “stable prices” means when answering so. An
additional survey module that was conducted in September 2007 can be used to shed
some light on this issue.

More precisely, households who answered that prices will “stay about the same” to
the question on inflation expectations over the next 12 months were asked if they meant
that “prices will increase at the same rate as today” or if “prices will remain the same
over the next 12 months”. In addition, individuals answering that they meant that prices
will increase at the same rate as today were asked about their quantitative inflation

expectations. The others were imputed a zero to this question.

14



Among the 1,847 households that were surveyed in September 2007, 16% answered
that prices will remain about the same over the next 12 months. Among these households,
about 60% declared that they meant that “prices will remain the same over the next 12
months”.!% So the majority of households actually think that aggregate inflation will not
differ from zero and the average expected inflation for individuals answering that they
expect stable prices is 1.35%, well below the average obtained for individuals expecting

a positive inflation rate.

Who answers that “prices stay about the same”? In Table 2, we report evidence
on the different margins of inflation expectations and their connection with realized in-
flation for different groups of households. More precisely, we report the average inflation
expectation, the share of households expecting stable prices, the level of non-zero inflation
expectation and the coefficient of a bivariate regression linking these different variables
with realized inflation.

For all the groups, we find that a substantial share of households expect stable prices—
roughly one third —and that non-zero expectations are around 4% and that average infla-
tion expectation. So every type of households can expect that prices will remain “stable”.
Another striking fact is that the extensive margin co-moves with realized inflation, with
the share of households expecting “stable” prices decreasing when inflation rises.

That being said, there are also notable differences across different types of households:
Women and older individuals tend to answer more frequently that they expect “stable”
prices than the average. By contrast, more educated and richer households tend to answer
relatively less than they expect “stable” prices. At the same time, women have higher
expected inflation when they report that prices will increase. In contrast, older, richer and
more educated individuals report lower (and less upward biased) inflation expectations

when answering prices will increase.

How does the belief that aggregate “prices stay about the same” connect to the
perceived evolution of prices of specific items? Two additional survey modules
conducted in April 2007 and February 2009 provide information on individuals’ qualitative

perception of how the price of 9 specific items evolved recently. These items cover basics

16The full distribution of quantitative inflation expectations in this additional module is reported in
Table F.2 of the Appendix.

15



non-durable, durables and services expenditures: bread, beef, food oil, electricity, car
repair, gasoline, phone/internet, washing machine and TV set.

Table 3 reports the results. On average over the 9 items, 30% of households perceive
that prices remained stable. These shares are smaller for items that change prices more
frequently, as, for example, gasoline (10% of stable prices), and larger for those whose
prices are arguably more sticky such as services and durable goods (more than 50% for
phones and washing machines).!”

We then investigate whether these perceptions on micro price influence individuals’
aggregate inflation expectations. As Table 4 illustrates, we obtain that when an individ-
ual perceives that the prices of these specific items are broadly stable, he has a higher
probability to expect that aggregate prices will remain stable over the next year. This
relationship is stronger for the items that are bought more frequently like food (beef,
food oil) and gasoline.

These results — combined with the results in Table 2 that the share of individuals
expecting that prices will stay the same declines when inflation increases — suggest that
households form their aggregate inflation expectations based on their shopping experience
and salient prices. A higher inflation rate increases the probability that an individual
notices that some specific prices have increased and thus lowers the probability that this
individual expects prices to remain stable in the future. This is consistent with recent
evidence by Coibion and Gorodnichenko (2015b); Cavallo et al. (2017); D’Acunto et al.
(2019d). A novelty of our results is to show that one’s individual broad perception of how
some micro prices evolve affects the broad regime of aggregate inflation she/he expects.'®

Overall, the following Fact summarizes the findings of this subsection:

Fact 2. While there are variations across different types of households, all types may
expect prices to stay about the same. When having such an expectation, a majority of

households actually expect that prices will remain stable rather than inflation will remain

I"Table F.1 illustrates how the fraction of individuals perceiving that the price of specific items re-
mained ‘stable’ varies across households’ characteristics.

18A related contribution is Montag (2019) who also uses the French survey of households to show
that individuals tend to overweight goods that they purchase frequently, typically bread, when form-
ing their views on current inflation. He then analyzes the welfare consequences of such a bias in a
partial-equilibrium model where households save in a single nominal bond subject to inflation risk. In
comparison, we emphasize the effect of individual perceptions on the evolution of specific goods and ser-
vices on the inflation regime that households expect and analyze the consequence of these expectations
on their durable spending.
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stable. That belief is also positively correlated with the perception that prices of frequently-

bought non-durable items stayed about the same.

3.3 Fluctuations in the extensive margin explain a lot of the fluc-

tuations in the average expectation

We now investigate how fluctuations in the share of households expecting prices “stay
about the same” — that we call the extensive margin of inflation expectations — contribute
to the overall evolution of the average inflation expectation. We compare this with the
contribution of fluctuations of the average expectation of households reporting non-stable
prices — the intensive margin of inflation expectations.

To decompose the variations of average inflation expectations into their extensive and
intensive margins, we follow the approach by Klenow and Kryvtsov (2008) in the case of
micro-price data. More precisely, let T 41 denote individual 7’s inflation expectation at

date t for date t4 1, and let [;; be an indicator variable verifying I;; = 1 if Wftu 41> 0and

o . . .. . e o i ng e
I;; = 0 otherwise. The average of individual expectations, T = n, Dot

itt+1 Call be

decomposed into two components:

e o e
T = STt X dpfjeiq

with fr; = (nit Ef;l l-t) the fraction of households with positive inflation expectations
and with dpf, | = > W) (27;1 5 e +1> the average among households having non-
zero inflation expectations.

Using a first-order approximation around the average inflation, we can decompose
fluctuations in the average inflation expectation of households into an extensive margin

and an intensive margin:

T — 7 = (fro— Fr) &+ (dpjer — @) Fr+0(2).
N —  — N J/
intensive

extensive

Figure 4 plots the result of the decomposition between these two margins: the exten-
sive margin matters a lot for variations of the aggregate inflation expectation, in particular
when the average inflation expectation is below its long-run average.

From this expression, we can write the contribution to the variance of aggregate
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expected inflation Tiit41 of the intensive and the extensive margins as well as the co-

movement between the two:

14 (7Tt6|t+1) = Y (dp§|t+1) Fi‘i‘y (frt) d_pe2 + 2cov (frta dp§|t+1) dpeft

vV
intensive extensive

Table 5 reports our results for this decomposition. In a first approach, we follow the
survey’s practice by assuming that households answering prices “to stay about the same”
expect zero inflation over next year. In this case, the extensive margin accounts for about
75% of the total variance of the average inflation expectation, with 50% coming from the
mere variance of the share of households answering stable prices in the survey.’

Table 5 also reports these decompositions when using other imputed values for house-
holds answering that prices “will stay about the same”. While the average inflation
expectation increases with the imputed value, the variance and the contribution of the
extensive margin decreases. However, the extensive margin still accounts for about 60%
of the fluctuations of average inflation expectations when imputing an inflation rate in
between 1% and 1.5%, a range consistent with the average inflation expectation observed
among households expecting that prices “will stay about the same” in the additional
survey of September 2007 discussed above.

Table 5 further illustrates that the extensive margin matters more in a low-inflation
environment. It reports the contribution of the extensive and the intensive margins to
the variations in the average inflation expectation in low- and high-inflation regimes,
that is when inflation is respectively below and above median inflation over our sample.
The contribution of the extensive margin to the variance of inflation is about 90% in a
low-inflation environment and about 60% in a higher inflation environment. Overall, the
contribution of the extensive margin cannot be neglected to assess the variations of the

average inflation expectation.

Fact 3. A large share of the adjustment in the average inflation expectation comes from
changes in the share of households expecting stable prices (the extensive margin); changes
in the average expectation of households reporting positive inflation (the intensive margin)

contribute much less.

9The extensive margin captures the contribution of the variations of the frequency including the
covariance term. If the frequency was constant, the covariance term would be equal to 0 and would not
contribute to the variance of aggregate expected inflation.
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4 The extensive margin of inflation expectations and
consumption decisions

In this section, we investigate how households relate their consume durable consumption
decisions to their inflation expectations. Our main finding is that the propensity to buy
durables is significantly and positively affected by changes in the inflation regime house-
holds expect, but not by changes in the exact inflation number they expect. This finding
is robust to using either individuals’ own decisions to buy durables or their readiness to
spend on durables. Importantly, while the baseline identification exploits cross-sectional
variations in expected inflation, our results are preserved when using the short panel
dimension of the survey to control for unobserved individual characteristics. Moreover,
these findings are also robust to alternative methods of imputation for inflation expecta-
tions of households expecting prices to stay about the same. Finally, the results are not

driven by households with extreme inflation expectations.

4.1 A discrete choice model of durable consumption

Specification We consider that the decision to buy durable goods between ¢ — 1 and

t, bi; is a binary process that follows:

1 itz >0
iy = ’ (1)

0 otherwise

where 2z}, is a latent variable which evolves according to:*’
Zip =+ By ¥ Xin + A+ pzi + €y (2)

with 7¢

CH the inflation expectation formed by household 7 at date ¢ for the next year

(between t and ¢t 4+ 1), X;; a set of individual specific controls which includes perceived
inflation (see questionnaire in Appendix, question Q6), intention to buy durables in the

next 12 months (question Q14), assessment about own financial situation (questions Q19

zoz;it can be interpreted as the difference between the desired stock and the current stock of durable
goods. The fact that durable consumption is a discrete choice is consistent with the view that it is
subject to fixed costs. It is also consistent with our data, as only one-third of the respondents declare

they bought durables over the last year.
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to Q21), whether it is the right time to save (question Q11), assessment about aggregate
economic situation (questions Q1 to Q5), A, fixed-time effects controlling for all aggregate
variations, and z; a set of household fixed characteristics such as age, composition of the
household, occupation, income, working regime, education, gender, region, city size.?!
Our dataset provides two measures for b;; that were used separately in previous stud-
ies. First, individuals’ own decision to make major purchases given in answer to Question
3. This gives us information on whether household 7 bought some durable goods over the
past year (between ¢t — 1 and ¢). Second, as an alternative measure, individual beliefs on
whether the current time is a right time to consume durables or not reported in response
to Question 4. We also have access to two different measures for the inflation an individ-
ual expects for the next year. The qualitative assessment given in answer to Question 1

and the quantitative estimates provided in response to Question 2.

Addressing potential endogeneity issues Our baseline empirical model raises three
potential identification issues.

First, the identification relies on cross-sectional variation in households’ inflation ex-
pectations. However, as shown by Vellekoop and Wiederholt (2019), individual fixed
effects are key to explain such individual disparities and this can bias our estimates. To
clarify why, consider two households. Household 1 typically thinks inflation is 2% but
expects higher inflation say 3% and hence she/he thinks it’s a good time to buy durable.
Household 2 instead typically perceives inflation around 6% but now expects lower in-
flation, say 5%, going forward which refrains her/him to buy durables. Regressing their
willingness to buy on their numerical inflation expectations would yield a negative coef-
ficient, contrasting with the positive link assumed in the data generating process. This
issue is mitigated by the fact that we control for a large set of household characteristics z;
that captures most of household-specific effect. Moreover, the information in the survey
allows us to control for the current inflation rate perceived by an individual which in
the example above captures individual specific bias in inflation perception. Finally, as a
robustness check, we use the short panel dimension of the data to verify that our results

are preserved when controlling for unobserved household heterogeneity (Section 4.3).

21Expectations about durable good prices might also matter for durable good decisions. However, this
question is not asked in the survey so we cannot investigate this effect. As in the literature starting
with Bachmann et al. (2015), we focus on the relation between durable good consumption and aggregate
inflation expectations.
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Second, our specification may also suffer from reverse causality: Households who
purchased durables may tend to perceive that prices increased and so to expect a positive
inflation rate rather than stable prices. Additionally, households who decide to consume
durables may think other households also do and so expect higher current and future
prices inflation from excess demand. In both cases, the reverse causality goes through
individual perceived current inflation, which we control using the available variable in the
survey (see Questionnaire in Appendix question Q6).

Third, our estimates might also suffer from an endogeneity bias resulting from omitted
time-varying variables. Higher inflation expectations could be associated with persistent
shocks that coincidentally affect households’” expected future income, and expected future
durable consumption, and hence could be correlated with past durable consumption deci-
sions. To address this potential issue, we control for future consumption plans, expected
own financial situation, as well as expected future macroeconomic conditions. Another
concern is that higher expected inflation could lead to a tightening of monetary policy,
and so a higher the real interest rate which would lower durable consumption choices. We
address this concern by controlling for the household’s subjective view on whether the
time is a right time to save, which is related to the nominal interest rate.?” In addition to
this proxy for the interest rate perceived by individuals, we also estimate the link between
consumption and inflation expectation over the ELB period assuming households did not
expect any central bank reaction to inflation at that time (Appendix G.5).

Note that endogeneity issues could be responsible for finding a spurious relation be-
tween individual inflation expectations and consumption decisions. But it is harder to
rationalize why they would explain the difference between the effect of the extensive and
the intensive margins of inflation expectations on durable consumption that we empha-

size.

4.2 What matters for durables consumption?

The extensive margin matters. Column 1 in the left panel of Table 6 shows the
impact of the quantitative measure of inflation expectation on individual own durable

consumption decisions when including all individuals in the survey. Column 2 presents the

22The link between interest rates and the average beliefs of whether the time is “a right time to save”
is illustrated in Figure E.2 in the Appendix.
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results obtained when restricting the sample to households expecting a positive inflation
rate. This way, it identifies the effect of the intensive margin of inflation expectations.
Finally, column 3 shows the effect of expecting a positive inflation rate instead of prices
that will remain stable. This way, it identifies the effect of the extensive margin of
inflation expectations.

As column 1 illustrates, the link between inflation expectations and durable con-
sumption is positive but non significant when considering all cross-sectional difference in
expected inflation. Columns 2 and 3 of Table 6 reveal that this actually mixes up two very
different effects of the intensive and the extensive margin of inflation expectations. While
the effect of the intensive margin is negative and non significant (col. 2), the effect of
the extensive margin is positive and significant (col. 3): When households expect prices
to increase rather than stay the same, the probability that they have made a durable
purchase increases by about 1 percentage point.

As the right panel of Table 6 shows, these results stay the same when looking at the
impact on individual expectations on the perception that the time is a good time to buy
durable goods. In particular, the probability that they consider that, in general, it is a
good time to buy durable increases by roughly .63 percentage point as reported in the
third column of the right panel of Table 6.

Overall, quantitative variations of expected inflation have no significant impact on
durable decisions. This is reminiscent of the results obtained by Bachmann et al. (2015)
on a survey of US households. Our additional evidence shows that this conceals the

positive impact of the extensive margin of inflation expectations.

Do other expected inflation regimes matter? The previous results could mask an
heterogeneous reaction of durable consumption to different subsets of positive inflation
expectations. To investigate such a possibility, we run the same regression as above but
splitting inflation expectations into different brackets, namely below 0%, 0%, between
0 and 3%, between 3 and 5%, between 5 and 10% and higher than 10%. The results
are displayed in the fourth column of the two panels of Table 6. When households
report a positive inflation expectation — whatever the value between 0 and 10%, their
probability of making large purchases is higher by about 1 percentage point than when

they expect prices to remain stable. The only difference is when inflation is expected to

22



be larger than 10% in which case the effect on durable consumption is the same than when
answering stable prices.?® As Figure 5 illustrates, this result also holds when considering
finer expected inflation brackets of 1 percentage point. This also shows that the absence
of effects along the intensive margin is not driven by any particular value of inflation
expectations.

Let us also mention that Table 6 and Figure 5 also clarify where the positive impact
of the extensive margin is coming from: this positive impact is driven by households
expecting between 0% and 10% of inflation. In contrast, households expecting higher-
than-10% inflation levels are playing no role for the extensive margin as consumption
patterns are not different from households expecting stable prices.**

We also investigate if other differences in qualitative inflation regimes that households
expect matter for durable consumption. Table 7 shows the results obtained when using
the qualitative measure of inflation expectations (Question 1) instead of the quantitative
measures in the previous regression.?” Considering qualitative inflation expectations more
than double the sample size as a large number of households only reply to this question
and not to the quantitative one. Column 1 confirms on this larger sample the previous
result that when a household expects something different than “stay about the same”,
they are more likely to make major purchases, by .83 percentage point, compared to the
case where the household answers “stay about the same”. Column 2 shows that, when
splitting the qualitative inflation expectations into the five different regimes available
instead of the mere “stable prices” versus “positive inflation” distinction, the relation
between expected inflation and durable consumption is not monotonic. However, these
differences are of second order compared to the difference between expecting stable prices
or positive inflation: The distinction that really matters when it comes to consumption
decisions is between the “prices stay about the same” and the “positive inflation” regimes.

Columns 3 and 4 confirm these results on the subsample of households that reply to both

23This finding is consistent with a high-inflation expectation regime in which households consume less.
This is consistent with our main result that inflation expectations affect durable consumption through
the broad inflation regime and not the precise quantitative inflation that households expect.

24When we restrict our sample to households answering less than 10%, we find a stronger positive
relationship between quantitative inflation expectations and durable consumption decisions but this
relationship is fully driven by the extensive margin effect (see Table G.2 in the appendix). In other
words, the extensive margin effect is not driven by households expecting very high inflation levels.

25Table D.3 in the Appendix reports the connections between the qualitative and quantitative questions
(see also Stanislawska et al., 2019, for further facts on these connections). Here we focus on Question 3 on
household purchases of durable goods over the last 12 months. The previous results hold when we extend
the sample to households reporting only a qualitative answer to the inflation expectation questions.
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the qualitative and quantitative questions on inflation expectation.

Main fact. Overall, there exists a positive link between inflation expectations and
durable consumption, but mostly through inflation expectations shifting from stable
prices to positive inflation. The decision to consume durable goods is uniform across
households expecting positive inflation as this appears in Figure 5, with the exception
of households expecting very large inflation rates. In other words, households do not
seem to act on the exact level of inflation expectation that they report, but to the broad
qualitative inflation regime they expect. Our findings are summarized in the following

fact:

Fact 4. Households’ durable consumption is positively related to the extensive margin of
households’ inflation expectations. In contrast, durable consumption does not significantly

vary with the intensive margin of inflation expectations.

4.3 Robustness

Panel regressions. Although the dataset is not a panel, some individuals are surveyed
several times. We use this panel dimension of our dataset to check that our results are not
driven by unobserved household’s characteristics. Reconstructing a panel from the se-
quence of cross-section data present several challenges that we detail in Appendix G.3 and
the panel dimension obtained remains short, which limits the possibility to obtain precise
estimates.The first panel of Table 8 reports the estimation of panel Probit models with
households random effect, still controlling for observed households heterogeneity. The

overall picture does not substantially differ with the one from our baseline regression.?

Imputation. In our benchmark regression, we impute a 0% inflation expectation to
households expecting prices to “stay about the same”. We provide additional evidence
that our main result is not an artefact of this specific imputation. Namely we run the
same regression but impute to households expecting prices to “stay about the same”

values of inflation expectations that are randomly drawn from the distribution of inflation

26We also report in Appendix G.3 the results of Logit models with fixed household effects using the
qualitative answers to expected inflation to keep the sample sufficiently large. The results are very similar
with our benchmark specification: Households are more likely to consume when they expect prices to
increase instead of remaining stable.
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expectations observed in the ad-hoc additional survey of September 2007. The results
obtained are reported in the second panel of Table 8. We confirm that the extensive
margin of inflation expectation has a significantly positive impact on durable consumption
(See Figure G.2 in the Appendix). The intensive margin has the same negative impact
than in the baseline although the effect becomes significant. As discussed previously, this
negative effect is driven by individuals with high inflation expectations, which can be

considered as a third broad inflation regime that households have in mind.

Outliers. As Figure 2 illustrates, a significant share of households have inflation ex-
pectations that are well above the typical inflation realization over the sample period
studied. Bachmann et al. (2015) emphasize that these outliers can affect estimates of the
link between expected inflation and households’ durable consumption decisions. In the
third panel of Table 8 we report the estimation results obtained when dropping ‘extreme’
expected inflation, more specifically households expecting that inflation will be larger
than 10% over the following year. The results illustrate that dropping these outliers lead

to find a positive overall effect of expected inflation on durable spending.

5 Heterogeneity across households

In this section, we investigate how our baseline results vary across households. The
bottom-line is that there is substantial heterogeneity in how expected inflation impacts
durable spending. In particular, households households that tend to face relatively
stronger cognitive or financial constraints also tend not to react to expected inflation
when making their durable consumption choices. However, our baseline results are not

driven by these households.

High-income, and older households are driving the aggregate effect of the
extensive margin. Table 9 shows regression results obtained for different categories
of households. We find a stronger effect of inflation expectations for high-income and
middle-age households. There is no statistically significant difference between men and
women. In contrast, for young and low-income—in the bottom quartile of the income
distribution—households inflation expectations do not necessarily have a statistically sig-

nificant effect on durable consumption. As younger and lower-income households are more
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subject to financial constraints, these results are consistent with the fact that financially-
constrained households do not link expected inflation and durable consumption decisions.
Overall, even though every type of households tends to adjust its inflation expectations
depending on the inflation regime that they perceive (see Table 2 above), their inflation

expectations do not systematically affect their propensity to buy durable goods.

High-educated, and households with more precise expectations are driving
the aggregate effect of the extensive margin. The results in Table 9 also show
that our findings in Section 4 are not driven by individuals with low-education or with
low precision of inflation forecasts, two variables which correlate with individuals’ cog-
nitive limits. Indeed, D’Acunto et al. (2019a,b,c) show that these proxies are related,
although imperfectly, to IQ which is a more objective and exogenous measure of individ-
uals’ cognitive constraints. Households with lower education level and with less precise
inflation forecast have durable consumption decisions that are not related to their infla-
tion expectation, consistently with the findings of D’Acunto et al. (2019¢). In contrast,
households with high education levels and more precise forecasts do, but only via the
7

extensive margin.”

This leads to our fifth fact:

Fact 5. When individuals are more prone to financial constraints or have stronger cog-
nitive limits, their propensity to buy durable goods react less to expected inflation. When
households’ inflation expectation matters this is predominantly through the extensive mar-

gin rather than the intensive margin of inflation expectation.

6 Further results and relation with previous studies

As discussed in the introduction, the literature studying how individual inflation expecta-
tions affect households’ consumption has reached different conclusions. We find a positive
impact, consistent with D’Acunto et al. (2016) or Coibion et al. (2019a), but we highlight

that this positive link comes from the extensive margin of inflation expectations. In this

27One concern may be that households who bought durable goods are more aware of prices and hence
have more precise views on inflation. In Appendix G.1 we provide evidence that the forecast errors
on inflation between households who consume and those who do not consume durables do not differ
statistically significantly.
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section, we document how to reconcile our findings with the studies that found a nega-
tive effect of inflation expectations on consumption expenditure as e.g. Bachmann et al.

(2015).

6.1 The role of controls

The first panel of Table 10 illustrates how our results vary when progressively includ-
ing controls about perceived and expected own and macroeconomic variables. The first
column reports how durable consumption decisions vary with individual inflation expec-
tation when one looks at their overall cross-section variations: The effect is significantly
negative when one does not control for expected future macroeconomic outcomes and
personal situation and then becomes non-significant when these controls are added. The
second column looks at the impact of cross-section variations of inflation expectations
along the intensive margin: Again, the effect is significantly negative when one does not
control for expected future macroeconomic conditions and personal situation and then
becomes non-significant when these controls are added. This is consistent with the re-
sults of Candia et al. (2020) and the stagflation view of inflation whereby higher future
inflation is associated with worse perceived economic conditions and prospects. Finally,
the third column reports the impact of cross-section variations of inflation expectations
along the extensive margin: These have a non-significant impact on durable consumption
decisions when one does not control for expected future macroeconomic outcomes and
personal situation. However, this impact becomes positive and significant when these
controls are added. Overall, controlling for expected future income is important to ex-
hibit the positive link between expected inflation and durable consumption. Crucially,
that link goes through differences along the extensive margin. Looking at the intensive
margin or the overall variations does not allow to identify this positive link.

These results shed some light on one reason why the recent empirical literature as-
sessing the link between inflation expectations and consumption decisions is rather incon-
clusive. When controlling for a large set of individual perceptions, in particular expected
income, our estimates of the link between inflation expectations and consumption deci-
sions shift from being negative to non-significantly positive.

By contrast, as Table 6 above illustrates, looking at individual perceptions about

aggregate consumption or at individual consumption choices does not matter much to
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identify the effect of inflation expectations on durable consumption.

6.2 Additional country evidence

We also investigate how the extensive margin of inflation expectations matters for durable
consumption in two other surveys that have been used in the literature: The German
survey of households and the US Michigan survey of consumers. A limit compared with
the French data is that these surveys only have information on individuals’ readiness to
spend on durables no information on households’ own durable consumption. However,
the set of controls is similar. As for the French survey, we had access to a 2004-2018
sample period for the German data. We had access to a longer sample covering the
1984-2020 period for the US survey.?®

We report the results of the baseline regression obtained on these additional data
in the bottom panel of Table 10. Like French households, US and German households
expecting that prices will increase are more likely to report that the time is a good time
to buy durable compared to households expecting stable prices. A difference with the
French survey is that the effect of the intensive margin is significantly negative leading
to an overall effect that is also significantly negative. However, further investigation
shows that this effect is mainly driven by households expecting a relatively high inflation
rate, more specifically greater than 5%, who have a lower readiness to spend than the
average.”? These households behave like the households expecting that inflation will be
greater than 10% in the French survey. Understanding these country differences is left as
an open question.

Overall, our main results remain valid on these alternative samples: Differences in
the qualitative inflation regime that households expect lead to differences in durable
consumption. And households expecting a moderate positive inflation regime have a
higher readiness to spend compared with the households expecting prices to remain stable.
These results also stress that the regression specification typically used in the literature
tend to conceal the positive effect of the extensive margin of inflation expectations on

households’ durable spending.

28Differences in survey design as well as lack of information prevent us from implementing an analysis
as rich as the one we can conduct with the survey of French households. Appendix H for Germany and
Appendix I for the US give a detailed description of the surveys and further replication of the results
that we obtain on France.

29Gee Figures H.1 and 1.1 in the appendix for details.
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7 Conclusion

In this paper, we provide new evidence on how households form their inflation expecta-
tions and how they matter for their consumption decisions. Our findings point out at the
importance of the subjective and broad inflation regime that households expect. In par-
ticular, in the case of the French survey, we identify that the most important component
in expectations is the share of households that expect prices to “stay about the same”.

Our results have important implications for how expected inflation can affect aggre-
gate demand.®’ First, although significant, the link between inflation expectations and
aggregate demand that we obtain is lower than the ones that could be obtained from
typical New Keynesian models. According to our results, changes in the average infla-
tion expectation have no effect on durable consumption if they are not associated with a
change in the share of household expecting ‘stable’ prices. The behavioral friction that
we uncover thus limits the inflation expectation channel compared to the standard full
information and rational expectation setup.

Second, and more specific to such a friction, monetary policy can run out of ammu-
nitions, at least for the specific set of regimes French households have in mind. The
simple reason is that the share of households expecting prices to “stay about the same”
is naturally bounded and it cannot decrease below 0. Once everybody is in the positive
expected inflation regime, increasing expected inflation further does not increase durable
consumption. There is thus “limited ammunition” for policies aiming at increasing aggre-
gate demand through inflation expectations—such as forward guidance or average inflation
targeting—corresponding to this share of households expecting that prices will stay about
the same.

This limited ammunition implication of our results holds “locally”, as the inflation
regimes that we identify are specific to the low inflation environment that characterizes
the sample period considered. Policies and inflation realizations could also modify the
inflation regimes households have in mind so that the expectation channel could still
be at play. But the modification of households’ decision rules would probably require
stronger and more persistent policy moves than those usually considered (see Carvalho

et al., 2020, for an analysis of such non-linearities in expected inflation).

30We develop these points more formally in the Appendix A that introduces an inflation expectation
channel working though the extensive margin in an otherwise standard New Keynesian model.
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Tables

Table 1: Inflation expectations and durable consumption — Some descriptive statistics

Inflation expectations
Average Correlation with
7w, Headline m, excl. Energy

Whole sample 2.82 0.79 0.48
(0.64)

% of Stable Prices 0.33 -0.68 -0.26
(0.11)

HHs answering non-stable 4.15 0.63 0.63
(0.46)

Durable consumption
Frequency Corr. with consumption
Overall Durables

Own Magjor Purchases Over the Past 12 Months
Yes 0.31 0.45 0.41
No 0.69 -0.45 -0.41

Right Time to Purchase (‘Readiness to Spend on Durables’)

Yes 0.15 0.38 0.44
Neutral 0.51 0.68 0.64
No 0.34 -0.66 -0.67

Note: This table reports simple statistics calculated using individual answers to the quantitative question on inflation
expectations and the answers to the 2 questions on durable consumption (“Have you made major purchases during the last
12 months?” and “Do you think it is the right for people to make large purchases?”). The first panel looks at inflation
expectations. We first calculate statistics date by date and then compute the average of this time series. The first column
reports simple average of the time series. Second and third columns report correlation coefficients of the aggregate moment
calculated date by date and the headline HICP inflation (source Eurostat) and HICP inflation excluding energy and
unprocessed food (source Eurostat). “Average” is the simple average of all answers (including zeros) to the quantitative
question. “% of Stable Prices” is the average proportion of answers exactly equal to 0. “Average of Non-Zero Inflation”
is the average of inflation expectations when not equal to 0. The second panel looks at durable consumption. We first
compute the average proportion of answers for every answer category date by date and then compute the average of these
time series. The first column reports the average proportion of answers in a given category. The other columns report
correlation over time of the proportion of answers in a given category and annual growth rate of: col 2. overall monthly
consumption (source Insee), col 3. durable expenditures (source Insee).
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Table 2: Heterogeneity of inflation expectations across time and individuals

Avg of T, Regress 7§, on m;
All  Share of Among All Extensive Intensive
“Stable” 7 >0

Whole sample 297 32.0 4.48  0.388** 3.0 0.405*

Periods High infl.  3.44 26.6 479 0406  0.71" 0.537
Low infl.  2.56 36.9 416  0.519"  6.16™ 0.485*

Gender Female 3.03 35.4 4.87  0.353""  2.63" 0.377
Male 2.97 30.2 434 0456  3.26™ 0.420*

Age 16-29 3.23 29.9 4.75  0.222* 254 0.202*
30-49 3.29 27.9 4.69 0409  2.80"* 0.417*
50-64 3.15 28.6 4.51  0.458"*  2.99* 0.474*
65+ 2.40 40.6 411  0.314™ 281" 0.337**

Education Primary 2.66 40.2 4.63 02757 273" 0.263***
Secondary 3.03 32.8 4.65  0.420"*  2.55™ 0.470**
Further 3.04 29.1 4.37 0402 351" 0.395*

Income < Q1 294 366 484 0318 253" 0.335"
Q1 — Q2] 3.01 340 470 0366 277 0.385"
Q2 - Q3] 3.12 304 458 0407 313" 0417
> Q3 288 282 406 0437 370" 0.445"

Note: The three first columns report average statistics on expected inflation by categories of households. "All" refers
the average calculated using all values of expected inflation collected by the survey including Os. "Share of Stable"
refers the proportion of households reporting "stable prices" or 0 expected inflation. "Among 7°¢>0" is the average of
expected inflation calculated only on non-zero values. The three last columns report results of simple regressions where
the endogenous variable corresponds to: i) all expected inflation values (OLS model), ii) a dummy variable equal to 1 if a
given household expects a non-zero inflation (Extensive margin, Probit model) iii) non-zero inflation expectations marginal
effect (Intensive margin, OLS model). In all equations, we have reported the coefficient or marginal effect associated with
the exogenous variable HICP inflation. Each cell corresponds to the result of a model where the sample is restricted to
a given household category. Control variables include year and month dummies, household characteristics (age, location
(city, region) education, job, income, survey wave (1,2 or 3), answers to other question on French economic conditions
(standard living, unemployment...), answers to the question about future plans for major purchases and a dummy variable
for perceived inflation. Regressions also include random household effects and standard errors are corrected for possible
heteroscedasticity. *p<0.1; **p<0.05; ***p<0.01.
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Table 3: Perceived price evolutions of specific goods and services

Share of Households (in %)

Decrease Stable Increase Large increase It depends

Bread 0.2 19.2 58.1 17.2 5.3
Beef 0.7 23.9 59.9 10.0 5.5
Food oil 0.8 43.3 45.9 3.9 6.0
Electricity 1.1 24.7 60.9 12.1 1.2
Car repair 0.0 16.1 55.9 19.6 8.4
Gasoline 16.5 10.2 30.4 41.2 1.7
Phone/internet 5.0 58.2 27.7 4.1 5.1
Washing machine 11.5 52.8 21.5 0.7 13.5
TV set 35.8 25.0 14.9 2.5 21.9

Note: This table reports the proportions of households answering to product-specific questions on per-
ceived price changes in the one-off modules incorporated in the regular survey of April 2007 and February
2009 (see Appendix F for details on the one-off modules of additional questions). For each product,
columns sum to 100.
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Table 4: Perceptions of specific prices and beliefs about future aggregate inflation

Perceived price impact on expectation of “positive inflation” Nb obs
Decrease Stable Increase Large increase It depends

Bread -0.626 Ref.  7.626™* 3.989*** 6.213"* 3,534
(5.195) (1.409) (0.211) (0.612)

Beef 5.262 Ref.  10.988*** 10.023*** 5.609 3,177
(14.082) (6.733) (1.963) (4.657)

Oil 3.968 Ref.  8.231* 7.929*** -2.540 2,786
(14.097) (0.125) (2.936) (3.994)

Electricity -6.198 Ref.  4.971** 0.804 0.535 3,342
(9.836) (1.262) (2.488) (10.015)

Car repair - Ref. 5.481** 7.450* 3.721 2,547
(1.720) (4.107) 3.017)

Gasoline 0.323 Ref.  7.656*** 7.569** 1.988 3,416
(0.800) (2.005) (0.369) (5.846)

Phone/internet -2.941 Ref 3.609** 2.510™ 11.039* 3,520
(6.174) (1.696) (0.310) (4.026)

Washing machine  -2.951 Ref. 9.106™** 7.535 3.106*** 2,157
(2.416) (0.873) (18.803) (0.396)

TV set -6.901"*  Ref.  6.275" 4.524** 2.425%* 2,871
(3.623) (2.149) (2.175) (0.504)

Note: This table reports marginal effects (in percentage points) from Probit regressions where the
endogenous variable is a dummy variable taking the value 1 if an household answers that she expects
prices to increase over the next 12 months. We keep only observations for which the quantitative answer
on expected price inflation is available. Overall, the sample contains individual observations collected in
April 2007 and February 2009 supplementary modules (see Appendix F for details on the one-off modules
of additional questions). Control variables include date dummies, household characteristics (age, location
(city, region) diploma, job, income, survey wave (1,2 or 3). *p<0.1; **p<0.05; ***p<0.01.
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Table 5: Fluctuations in average inflation expectation: Extensive vs Intensive Margins

Imputed Value Average Agg. Var. of Agg. Contrib. Extensive % of Variance

(in %) Expect. Expect. Tot. Freq. Cov. Ext. Freq.
Baseline
0 - All sample 2.82 0.41 0.30 0.20 0.10 73.2 49.4
0 - Low inflation 2.43 0.41 0.36 0.26 0.10 &84 64.2
0 - High inflation 3.20 0.42 0.25 0.15 0.10 584 35.0
Robustness
0.5 2.98 0.35 024 0.16 0.09 69.0 44.6
1 3.14 0.30 0.19 0.12 0.07 63.8 39.1
1.5 3.30 0.25 0.15 0.08 0.06 57.5 32.8
2 3.47 0.21 0.11 0.06 0.05 49.7 25.7
2.5 3.63 0.18 0.07 0.03 0.04 40.2 18.2

Note: This table reports simple statistics on the mean and variance of aggregate inflation expectations depending on the
average value imputed to households answering prices will stay about the same (col. 1) and assuming no time variation
in the average expectations of these households’ answers. Assumption ‘0’ is our baseline scenario. Col. 2 is the average
aggregate expectation over time (over all types of answers to the quantitative question, imputed or not), Col. 3 reports
the time variance of this average aggregate expectation. Col. 4-5-6 report the contribution of the extensive margin to the
overall variance of inflation (Total and separately the relative contribution of the time variations of the share of answers
‘stay about the same’ and the covariance term). Col. 7 the relative contribution of extensive margin to the overall variance
(the relative contributions of extensive and intensive margins sum to 100%). Col. 8 the relative contribution of the time
variations of the share of answers ‘stay about the same’. In Appendix F.3, we provide more details on how to obtain this
table and other robustness checks.
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Table 8: Effects of Inflation Expectations on Durable Consumption — Robustness

All #¢  Intensive margin  Extensive margin

(m¢>0) (m®=0vs 7 >0)
Baseline 0.005 -0.045 1.021%**
(0.027) (0.037) (0.337)
Panel regression 0.002 -0.027 0.636**
(0.023) (0.033) (0.285)
Alternative imputation  -0.009 -0.041%** 0.779***
(0.065) (0.010) (0.268)
Excluding outliers 0.226*** 0.003 1.452%**
(0.074) (0.109) (0.343)

Note: This table reports marginal effects (in percentage points) from Probit regressions, where the endogenous variable is
a dummy variable equal to 1 if the household ‘YES’ to the question "Have you made major purchases during the last 12
months?". Each cell of the table corresponds to a robustness regression. In columns, we report results for three different
variable for expected inflation: all answers, only positive answers (“intensive margin”), a dummy equal to 1 for positive
answers (“extensive margin”). Each row corresponds to a different robustness analysis. “Panel regression” reports results
from a panel regression with random individual household effects. “Alternative imputation” reports regressions that are
run on 50 different samples in which we have imputed the answers on quantitative inflation expectations for households
answering prices will remain the same. For that, we have reproduced the distribution observed in September 2007 in the
complementary module. The 50 different samples correspond to different seeds for the DGP of the imputation. We have
reported average marginal effects over the 50 regressions and the standard deviation of the distribution of the marginal
effects. “Excluding outliers” reports results when we exclude households expecting inflation rates above 10%.

Control variables include year and month dummies, household characteristics (age, location (city, region) diploma, job,
income, survey wave (1, 2 or 3), answers to other question on French economic conditions (standard living, unemploy-
ment...), answer to the question about future plans for major purchases, right time to save and perceived inflation. *p<0.1;
*k . okokok

p<0.05; p<0.01.
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Table 9: Effects of Inflation Expectations on Durable Consumption — Heterogeneity

All HHs Intensive margin  Extensive margin
(Excluding 7 =0) (7®=0vs 7 >0)

Gender Female -0.005 -0.013 1.317**
(0.034) (0.51) (0.550)
Male 0.012 -0.081 0.725**
(0.40) (0.049) (0.368)
Age 16-29 0.117 0.187 -0.719
(0.086) (0.125) (1.190)
30-49 0.009 -0.045 0.512
(0.40) (0.52) (0.539)
50-64 0.012 -0.069 1.831***
(0.047) (0.075) (0.518)
65+ -0.036 -0.091 0.944*
(0.056) (0.80) (0.543)
Education Primary -0.087 -0.073 0.200
(0.057) (0.48) (0.702)
Secondary 0.097** 0.023 1.689***
(0.041) (0.058) (0.527)
Further -0.034 -0.073 0.832*
(0.037) (0.048) (0.443)
Income < Q1 -0.037 -0.104* 0.508
(0.040) (0.054) (0.556)
Q1 — Q2] 0.013 -0.097 1.039*
(0.46) (0.063) (0.622)
1Q2 — Q3] 0.020 0.188 0.029
(0.046) (0.067) (0.624)
> Q3 0.033 0.011 1.154**
(0.067) (0.094) (0.584)
Forecast Error <median -0.066** -0.097 1.660***
(0.028) (0.105) (0.381)
> median -0.069** -0.069** 0.631
(0.030) (0.031) (1.130)

Note: We report marginal effects (in percentage points) from Probit models where the endogenous variable is a dummy
variable equal to 1 if the household answers Yes to the question “Did you make major purchases over the last 12 months?”,
each cell corresponds to the result of model where the sample is restricted to a given household category. Col. 1 “All HHs”
we include quantitative answer to the question on inflation expectations, col. 2 we consider only non zero answers to the
question on inflation expectations, col. 3 we use a dummy variable equal to 1 if the HH answers 0 to the quantitative question
on inflation expectations. Control variables include year and month dummies, household characteristics (age, location (city,
region) education, job, income, survey wave (1, 2 or 3), answers to other question on French economic conditions (standard
living, unemployment...), answer to the question about future plans for major purchases and perceived inflation. Standard
errors are clustered at the date level. *p<0.1; **p<0.05; ***p<0.01.
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Table 10: Effects of Inflation Expectations on Durable Consumption — Role of controls
and additional country evidence

All HHs Intensive margin Extensive margin
(Excluding 7¢ =0) (7¢ =0 vs 7 > 0)

A - Role of controls- Own Major Purchases

No Perceived / Expected Variables -0.210™** -0.255"** -0.000
(0.019) (0.022) (0.297)
+ Perceived Inflation -0.096*** -0.152%** 0.057
(0.027) (0.036) (0.338)
+ Expected Own Durable Consumption -0.065** -0.113*** 0.197
(0.027) (0.036) (0.335)
+ Expected Own Financial Situation -0.031 -0.080** 0.636*
(0.027) (0.036) (0.337)
+ Past and Current Own Financial Situation -0.022 -0.072** 0.732**
(0.027) (0.036) (0.332)
+ Expected Business Cycle & Unemployment 0.000 -0.051 1.016***
(0.027) (0.036) (0.330)
+ Good Time to Save (Baseline) 0.005 -0.045 1.0217%**
(0.027) (0.037) (0.337)

B- Additional country evidence - "Right Time to Purchase"”

French households (baseline) 0.006 -0.021 0.632%**
(0.015) (0.019) (0.185)

German households -0.073*** -0.118*** 0.832***
(0.019) (0.018) (0.277)

US households -0.134*** -0.276*** 0.743**
(0.026) (0.030) (0.297)

Note: Panel A of this table reports marginal effects (in percentage points) from Probit regressions where the endogenous
variable is a dummy variable equal to 1 if the household "YES’ to the question “Have you made major purchases during
the last 12 months?”. In all regressions, we keep basic control variables such as year and month dummies, household
characteristics (age, location (city, region) diploma, job, income, survey wave (1, 2 or 3). Other control variables include
answers to other question on French economic conditions (standard living, unemployment...), answer to the question about
future plans for major purchases, right time to save and perceived inflation. In the first regression we remove all the other
control variables whereas in other regressions, we add control variables one by one. Panel B reports additional country
evidence using answers to the question "Do you think now is the right time for people to make major purchases" in France,
Germany and in the US. ’French households’ reports our baseline marginal effects estimated on the French data. (in
percentage points) from Ordered Probit regressions where the endogenous variable is a variable taking 3 different values 0
if the household answers ’No, it is the wrong time’, 1 It is neither the right time nor the wrong time’, 2 *Yes, now is the
right time’ to the question "Do you think now is the right time for people to make major purchases". Marginal effects are
calculated for the value "Yes". We control for all observable households characteristics and other answers to the survey.
’German households’ reports marginal effects obtained from the equivalent regression using German data (GfK survey on
German households, see Appendix H for more details). "US households’ reports marginal effects (in percentage points)
from Ordered Probit regressions where the endogenous variable is a variable taking 3 different values 0 if the household
answers 'Bad’, 1 'Pro-Con’, 2 ’Good’ to the question "Generally speaking, do you think now is a good or a bad time for
people to buy major household items?". Marginal effects are calculated for the value ’Good’. We use individual data from
the Michigan Survey. We control for all observable households characteristics and other answers to the survey. Extensive
margin (US): the dummy variable is equal to 1 if inflation is strictly positive, 0 otherwise. In Appendix, Table I.1 and
Figure 1.1, we report more detailed results for the US. Standard errors are clustered at the date level. *p<0.1; **p<0.05;
***p<0.01.
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Figures

Figure 1: Expected Inflation and Headline HICP inflation
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Note: using answers to the quantitative questions on inflation expectations (we have dropped quantitative inflation per-
ceptions larger than 20%), we have computed the simple average/median of all answers date by date. Before 2008, the
survey was not conducted in August, in that case, we have replaced aggregate statistics by a simple interpolation between
July and September. We have also plotted as benchmarks headline HICP inflation (source Eurostat) and HICP inflation
excluding energy (source Eurostat).

Figure 2: Cross Distribution of Inflation Expectations
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Note: we here represent the distribution of inflation expectations across households computed over the period Jan. 2004 -
Dec. 2018. The proportion of answers above 20% is not reported. The distribution is unweighted.
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Figure 3: Share of Stable Prices, Average Non-Zero Expected Inflation and Headline CPI
Inflation

a) Average Expectation
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Note: Panel (a) is the scatter plot of average expectation and headline CPI inflation (monthly data). The green line is
simple polynomial of degree 2 fitting the data. Panel (b): we have first computed date by date the proportion of individuals
reporting expected stable prices (i.e. 0% inflation) and (b) is the scatter plot of this monthly proportion and headline CPI
inflation. In red, each dot represents the share of individual answering expecting stable prices over the next 12 months for
a given month (and so inflation rate). The red line is simple polynomial of degree 2 fitting the data. Panel (c): we have
computed the average inflation expectation (when individuals do not answer stable prices) date by date. The figure is the
scatter plot of this monthly average and headline CPI inflation. The blue line is simple polynomial of degree 2 fitting the
data.
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Figure 4: Aggregate Inflation Expectations Decomposition - Extensive vs Intensive Mar-
gins

2 4 B Average non-zero inflation expectations
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Note: we plot contributions to aggregate inflation expectations. Black line: aggregate average expected inflation - mean
aggregate average expected inflation; blue histogram: contribution of time variations of the probability of non-zero answers
(extensive margin); red histogram: contributions of time variations in the average expected inflation (intensive margin).
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Figure 5: Marginal Effect of Inflation Expectations on Decision to Buy

a) Own Durable Consumption
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b) Right Time to Buy
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Note: These two figures plot our estimates of marginal effects of inflation expectations on decision to buy durables (Panel
(a) ‘own consumption’; Panel (b) ‘Right Time to consume’). The orange line reports results where we have grouped answers
by ‘smaller’ brackets. The reference is 0% (negative answers were grouped in a single bracket but not reported on the
graph). Marginal effects are reported in percentage points. Dashed orange lines correspond to the 95% confidence interval.
The dashed dark line corresponds to our baseline estimates with ‘large’ brackets (as reported in Table 6) and the grey
shaded area corresponds to the 95% confidence interval associated with these estimates.
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Appendix

A A New Keynesian model with an extensive margin
of households’ inflation expectations

We illustrate the importance of the extensive margin of inflation expectations in a stylized
NK model that features (1) households who have heterogeneous views about inflation and (2)
households whose consumption decisions react only to shifts between 0- and strictly positive
inflation expectations. The importance of the extensive margin for consumption decisions has
implications for the transmission of shocks and for policies relying on expectation such as forward
guidance.

Model. We illustrate our discussion with simulations of a simple three-equation NK model
featuring a ZLB constraint and households that are heterogeneous because of their inflation
expectations as in Andrade et al. (2019).

cit = Eiycitp1 — o (re — mEym1) + O,

with ¢;; is log-consumption of individual 7 at time ¢, Fy(-) is the expectation conditional on
individual #’s information at date ¢, o is the elasticity of intertemporal substitution, r; the
nominal interest rate, m is an operator mapping expectations into decisions that we specify
below, 7; is aggregate inflation between t and ¢t — 1, and ¢; is a common preference shock. Every
variable is expressed in deviation from its steady state.

In addition to this heterogeneity across households we assume that, consistent with our
results, individuals map their inflation expectations into their consumption decisions according
the following function:

C+/O' if Eitﬂ-t+1 > €

a1 {0 if Eymipr <€

with €; a positive constant. This captures the fact that individuals’ consumption adjustment
to expected inflation is a discontinuous function, and that two inflation regimes matter: ¢;; is
equal to a positive constant if individual ¢ at date ¢ thinks inflation is going to be positive over
the next period, and ¢;; = 0 if individual ¢ at date ¢ thinks prices will remain broadly stable.
The threshold ¢; between the two regimes is individual specific as individuals can differ on how
define that prices will “remain broadly stable”.

Integrating across households, one gets an aggregate FEuler equation of the following kind:

ct = /citdi = Eiciy1 — o(re — sict /o) + 6

where Eici 1 = f FEicipr1di and with s; the share of households expecting a positive inflation
rate at date ¢.

Note that the usual Euler equation holds as a subcase when one assumes that every household
has access to complete information, so that beliefs about future inflation and consumption are
homogenous Ejici11 = Eicy1 and Eymer1 = FEymq1 Vi, and a simple identity mapping between
inflation expectations and individual consumption decisions, m = 1. One then gets

ct = Ercppr — o(ry — Eympq) + 6.
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For simplicity of exposure, we assume that firms behave as in the standard NK setup, so
that the usual Phillips curve holds

m = BEym1 + Ky

We also postulate that the monetary policy authority keeps the interest rate (in deviation from
its steady-state value) constant at —r over a given number of periods T' before switching to an
inflation targeting rule (for instance because of a ZLB constraint or as a result of a strategy
making-up for past inflation realizations below target)

—r, t=1,...,T,
re =
omy, t>1T.

A back-of-the-enveloppe quantification of the impact of inflation expectations
on aggregate consumption. We first illustrate that the inflation expectation channel is
less effective than in the standard NK model. A simple back-of-the-envelope computation of
what our estimates mean for aggregate consumption shows that these are also economically
significant. The average share of households purchasing durables is 31%. Our estimation gives
us AShare(Dur=1) = # x AShare(Inf>0). Given that the average monthly change in the share
of households shifting their expectations from “stay about the same” to “increase” is about
10 percentage points in absolute terms, and that our baseline estimate of the marginal effect
B is 1 percentage point, this share of households reporting that they made major purchases
will change by .01 x .1 = 0.1%. Assuming that durable consumption is given by this share
of households multiplied by a typical durable expenditure that does not vary across individ-
uals and over time, the variation of total durable consumption in reaction to a typical shift
of households’ inflation expectation from prices will “stay about the same” to will “increase”
is AShare(Dur=1)/Share(Dur=1) = .001/.31 = .3%. Since durable consumption accounts for
1/4 of total consumption, this would lead to a .075% increase in monthly aggregate consump-
tion. This is small but significant in comparison to the standard deviation of monthly goods
consumption growth which equals .9% over our sample.

However that contribution is limited compared to what the inflation expectation channel
would imply in a standard NK model. Given that the average expected inflation of households
expecting that prices will increase equals 4.15%, this 10 percentage points increase in the share of
individuals thinking that inflation will be positive amounts to a change in the average expected
inflation of .415% over a month. With log-utility preference, this shock would imply an increase
in consumption on impact of the same magnitude, so much larger than what one obtains with
the extensive margin. The reaction would still be much larger for an elasticity of intertemporal
substitution of .5 that Crump et al. (2018) obtain on household surveys and that is typically
used in medium-scale NK models. The behavioral distortion we highlight thus strongly limits
the inflation expectation channel compared to standard calibrations of the NK model. As a
comparison, with an elasticity of intertemporal substitution of .5, one would need an average
annual discounting parameter of (.075/.5 x .415) ~ .36 in the discounted Euler equation implied
by, among others, McKay et al. (2017).

Calibration. In what follows, we calibrate the model using standard values as in e.g. Gali
(2015) for the parameters o, 3, k, and ¢. We calibrate ¢ using the effect of a one-standard devi-
ation shock in the extensive margin of inflation expectation on aggregate monthly consumption
that can be derived from our results as detailed in the above paragraph.

We compute the equilibrium path for inflation and output under the following scenario. We
consider that a sequence of deterministic preference shocks puts the economy at the ZLB for
Tzrp periods and lowers the fraction of households thinking that inflation is positive to s™.
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Absent any policy intervention, that fraction goes back to its steady state at the end of the
trap. Alternatively, we consider that the central bank gives forward guidance that it will keep
its interest rate at zero for Th;p additional period of accommodation and convince a fraction s™
of households that inflation will be positive at the end of the trap.

In these exercises, we calibrate the preference shock to §; = —1% for the periods where the
ZLB is binding and to zero otherwise. We assume that the preference shocks last for 12 quarters.
We choose ¢t = .215% consistent with our estimation results on monthly durable goods. We
also assume that the intensive margin of durable consumption does not change over time and
that non-durable goods do not react to changes in the real interest rate. Finally we assume
that the trap has a one standard deviation negative impact on the share of households believing
that prices will increase next period sy = —.1, t = 1,..., Tz p. Symmetrically, we assume that
the central bank has the ability to steer households’ expectations and that forward guidance
increases the share of households expecting a positive inflation at the end of the trap by one
standard deviation s; = .1, t = 1,...,(Tz + Thp) and leaves this share at its steady state
value before.

The mitigation of the expectation channel: Missing deflation and forward
guidance. Figures A.la and A.1b illustrate the reaction to the above sequence of shocks
obtained under a standard 3 equation NK model, and compare it to the reaction obtained when
one introduces the behavioral distortion described above. As is well known, in the standard NK
model, this shock is extremely detrimental. The ZLB constraint induces a deflationary spiral
which makes the output contraction and the initial deflation quite dramatic with a quarterly
output loss of more than 10% and a quarterly deflation of about 7% at impact. This reaction
seems to be extreme compared to what happened during the Great Recession.

By contrast, the presence of households with discrete views makes this deflationary spiral
much less potent so that the recession to the same shock while significant is more than two
times lower at impact both for inflation and output. From this point of view, the importance of
extensive margin limits the extend to which expected inflation becomes negative in a trap. This
is consistent with t