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Abstract

This paper studies consumers’ inflation expectations using micro-level data from
the Surveys of Consumers conducted by University of Michigan. It shows that be-
yond the well-established socio-economic factors such as income, age or gender,
other characteristics such as the households’ financial situation and their purchas-
ing attitudes are important determinants of their forecast accuracy. Respondents
with current or expected financial difficulties, pessimistic attitudes about major pur-
chases, or expectations that income will go down in the future have a stronger up-
ward bias in their expectations than other households. However, their bias shrinks
by more than that of the average household in response to increasing media report-
ing about inflation. Equivalent results are found during recessions.
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1 Introduction

How do consumers form inflation expectations and what determines their forecast accu-
racy? These questions are of critical importance for central banks and macroeconomists,
since inflation expectations are known to affect the actual evolution of inflation and
macroeconomy more generally. Recognizing this importance, central banks have in re-
cent decades devoted considerable effort to anchoring inflation expectations, for instance,
by announcing inflation targets. Consumer inflation expectations have also been central
in explaining the evolution of inflation in the aftermath of the financial crisis, first during
the period of the “missing disinflation” (during which inflation was higher than would
have been expected based on models with standard determinants like the magnitude of
the output gap and inflation expectations of professional forecasters) and subsequently,
when inflation was weaker than expected (Coibion and Gorodnichenko, 2015; Friedrich,
2014). However, while a substantial body of empirical research has extensively stud-
ied professional forecasters’ inflation expectations (among many others, see Capistran
and Timmermann, 2009; Coibion and Gorodnichenko, 2010), much less is known about
expectations by the households.

Consumer expectations are known to be biased and inefficient, with forecast errors
being systematically correlated with demographic characteristics (Souleles, 2004). They
are also affected by frequently purchased items, such as gasoline, as pointed out re-
cently by Coibion and Gorodnichenko (2015), and they are responsive to media reporting
(Carroll, 2003). In addition to these factors, the current paper tests whether consumer
attitudes also shape inflation expectations. We find that consumers who are pessimistic
about their economic or financial situation are likely to have higher inflation expectations.
When consumers struggle to make ends meet with their available budget, it may be due
to a reduction in their income or to an increase in their expenditures — which in turn
could be due to several factors, one of them being rising prices for their consumption bun-
dle. Under uncertain information and information-processing constraints, it might well
be that such consumers estimate inflation to be higher than others. In addition, it has
been shown that financially constrained consumers are more attentive to price changes of
the goods they purchase than more affluent consumers (Snir and Levy, 2011). Combining
this with the well-known notion that agents are more receptive to bad than to good news
(see, e.g., Baumeister, Bratslavsky, Finkenauer, and Vohs, 2001) might well imply that
financially constrained consumers arrive at a higher estimate of inflation.

The paper uses more than 175,000 observations from the Surveys of Consumers con-
ducted by University of Michigan over the years 1980 to 2011 to test these hypotheses. We
find that consumers with pessimistic attitudes about major purchases (such as purchases
of durables, houses or vehicles), who find themselves in difficult financial situations, or

who expect income to go down in the future do indeed have a stronger upward bias in



their inflation expectations. Also NBER recessions (another proxy for consumer pes-
simism and their financial difficulties) are associated with an incremental bias in inflation
expectations.

We also confirm the earlier findings that consumers are responsive to news. We employ
two news measures, the first based on the survey itself (where respondents can report
whether they have recently heard news about prices), and the second, following Carroll
(2003), based on intensity of news coverage related to inflation in the New York Times
and the Washington Post. While both of these measures have been used previously, e.g.,
in Pfajfar and Santoro (2013), how they differ, and how each of them would have to
be interpreted, have not been discussed. In this paper, we clarify that reporting having
heard news about prices is very tightly linked to gasoline price inflation in the United
States. This relationship is in line with earlier evidence that frequently purchased items
(such as gasoline) shape the inflation perceptions of consumers, and also likely reflects
the fact that gasoline prices are extremely salient due to their prominent postings at gas
stations.

Interestingly, our two news measures have very different implications for consumer
inflation expectations. Having heard news about prices (reflecting predominantly large
increases in gasoline prices) increases the bias. In contrast, more intense media coverage
tends to reduce the bias and improve forecast accuracy. In that regard, consumers with
more strongly upward-biased expectations are more responsive to media coverage, and
see their bias shrinking by more than the other consumer groups.

These findings have interesting implications for policy-makers and the media, sug-
gesting that more reporting about inflation improves consumers’ inflation expectations,
and particularly so for consumers who are in the right tail of the distribution, i.e., have
a particularly strong upward bias.

The paper connects to the previous literature on the determinants of consumer infla-
tion expectations. In that regard, a number of factors have been identified that shape the
level of inflation expectations. Several socio-economic characteristics are known to affect
inflation expectations — females tend to have higher inflation expectations than men, and
inflation expectations tend to decrease with income, whereas they are often found to be
lower for older consumers (Jonung, 1981; Bryan and Venkatu, 2001; Lombardelli and Sale-
heen, 2003; Christensen, Els, and Rooij, 2006; Anderson, 2008). These socio-economic
determinants of inflation expectations are rather stable over time, which makes it hard to
explain why household inflation expectations, their accuracy and the magnitude of their
bias are subject to substantial time variation (Coibion and Gorodnichenko, 2015). The
current paper suggests a time-varying characteristic, consumer attitudes, that can help
addressing this. A small number of related studies have provided some evidence in that
direction. Webley and Spears (1986) show that U.K. consumers who think they have

done less well financially than during the previous year, as well as consumers who expect



to be worse off in the subsequent year, have higher inflation expectations. Similarly, del
Giovane, Fabiani, and Sabbatini (2009) and Malgarini (2009) find that inflation expecta-
tions of Italian consumers are higher for respondents with pessimistic attitudes, and for
consumers in financial difficulties.

Inflation expectations are also determined by the inflation that consumers actually
experience — first, inflation expectations are shaped much more by the inflation rate of
consumption baskets that relate to the respective socio-economic group to which the
individual belongs than by the overall inflation indices, at least for low-education and
low-income consumers (Pfajfar and Santoro, 2009; Menz and Poppitz, 2013); second,
inflation expectations vary positively with the inflation experience that individuals have
undergone over their lifetime (Lombardelli and Saleheen, 2003; Malmendier and Nagel,
2013); third, more frequently purchased items have been found to have a higher impact
on inflation perceptions and inflation expectations (Ranyard, Missier, Bonini, Duxbury,
and Summers, 2008; Georganas, Healy, and Li, 2014).

The evolution of consumers’ inflation expectations has also been studied. In his sem-
inal paper, Carroll (2003) has demonstrated that consumers update their expectations
only infrequently (roughly once every year), that they respond to media reporting and
update toward the expectations of professional forecasters, and that inattention to news
generates stickiness in aggregate inflation expectations. Subsequently, a number of contri-
butions have studied the role of media reporting for inflation expectations in more detail.
Lamla and Maag (2012) analyze the effect of media reporting on disagreement among
forecasters, and find professional forecaster disagreement to be unaffected by media cov-
erage, whereas disagreement among households increases with higher and more diverse
media coverage. Pfajfar and Santoro (2009) provide evidence that the effect of news
on inflation expectations differs across socio-economic groups, and Easaw, Golinelli, and
Malgarini (2013) demonstrate that the rate at which professional forecasts are embodied
in households’ expectations depends on socio-economic characteristics. Finally, Pfajfar
and Santoro (2013) highlight the importance of differentiating between media reporting
on inflation and whether a consumer has actually heard news about prices. Their study
replicates Carroll’s finding that inflation expectations get updated toward the professional
forecasts using aggregate data. However, this is not the case at the individual consumer
level, where most consumers who update actually revise their expectations away from
the professional benchmark, but by sufficiently small amounts that they are dominated in
the aggregate data by relatively few consumers who update toward professional forecasts
by large amounts. Differences in the magnitude of revisions that take place in response to
news have been identified by Armantier, Nelson, Topa, van der Klaauw, and Zafar (2012),
who find larger revisions for agents that start off with relatively less precise expectations.
These findings are in line with the current paper, which suggests that media reporting

about inflation improves inflation expectations particularly for consumers who are in the



right tail of the distribution, i.e., have a particularly strong upward bias.

The remainder of the paper is structured as follows. In Section 2, we describe the
data used in our empirical analysis and provide some stylized facts. Section 3 provides
an overview of the econometric approach that we employ, while Section 4 reports the

relevant results. Section 5 concludes.

2 The Data and Some Descriptive Analysis

Our microdata contain information on a wide range of factors that influence consumers’
inflation expectations. As such, they allow us to explore households’ forecast accuracy in
great detail. In this section we describe the key features of the data set and report some
preliminary evidence on consumers’ inflation expectations, as well as on the newspaper
index proposed by Carroll and a direct measure of consumers’ receptiveness toward news
on prices. Moreover, we report some descriptive statistics about consumer-level charac-

teristics that are accounted for as determinants of the process of expectations formation.

Figure 1: CPI Inflation, MS and SPF mean forecasts.
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Notes: The chart reports the University of Michigan, Surveys of Consumers (MS) and the Survey of
Professional Forecasters conducted by the Federal Reserve Bank of Philadelphia (SPF) mean forecasts
for inflation at ¢ + 12, as well as inflation as realized at ¢ + 12. Based on monthly data. Source:
University of Michigan, Surveys of Consumers and Survey of Professional Forecasters, Federal Reserve

Bank of Philadelphia.



2.1 Inflation Expectations

The Survey of Consumer Attitudes and Behavior is a representative survey conducted
monthly by the Survey Research Center at the University of Michigan (Curtin, 2013).
Participants in the Surveys of Consumers (henceforth, MS) are asked two questions about
expected changes in prices: first, whether they expect prices to go up, down or stay the
same in the next 12 months; second, to provide a quantitative statement about the
expected change.!

The analysis will focus on the 1980M1-2011M12 period. Figure 1 reports the mean
forecasts obtained in the MS against CPI inflation.? To provide another benchmark, the
figure also includes forecasts from the Survey of Professional Forecasters (SPF), a survey
among leading private forecasting firms that is currently conducted by the Federal Reserve
Bank of Philadelphia.® Both the MS and the SPF appear to predict inflation reasonably
well, although they often fail to match periods of low inflation. For instance, at the
very end of the sample, from 2009-11, they are considerably higher than actual inflation
turned out to be. This episode has been studied by Coibion and Gorodnichenko (2015),
who suggest that, due to high oil price inflation, household inflation expectations were
elevated, which in turn helps explain the "missing disinflation" in the United States (i.e.,
the fact that standard Phillips curves would have predicted a disinflation over that period

that did not materialize).

2.2 News on Inflation

A direct implication of Carroll’s view is that more media reporting should imply that
people are better informed and produce better forecasts. To account for this possibility,
we require reliable indicators of the flow of news on inflation that the public is confronted
with. Carroll computes a yearly index of the intensity of news coverage in the New York
Times and the Washington Post. In this paper, we use the monthly version of this index
that has been constructed in Pfajfar and Santoro (2013). It is based on a search of each of

the two newspapers for inflation-related articles, converted into an index by dividing the

Tf a respondent expects prices to stay the same, the interviewer must make sure that the respondent
does not actually expect that prices will change at the same rate at which they have changed over the
past 12 months. In line with common practice, we discard observations if the respondent expects inflation
to be less than -5% or more than +30%. This rule only affects 0.7% of the observations in the sample
under scrutiny. Curtin (1996) also adopts alternative truncation intervals, such as [-10%,50%)], showing
that the key statistical properties of the resulting sample are close to invariant across different cut-off
rules.

2Inflation expectations sampled at time ¢ are graphed with inflation 12 months later, so as to be in
line with the forecast target.

3The SPF is a quarterly survey. In order to obtain a monthly estimate of the SPF we may consider
two options: either forecasters keep their forecast until the next survey round, or their "monthly" forecast
includes a partial adjustment to the next quarter forecast. We took both approaches and obtained nearly
identical results. This paper is based on a linear interpolation of the data.



number of inflation-related articles by the total number of articles. To be more precise,
we define this news measure as NEWS) = 1003 — WVVSN, where n; denotes the
number of inflation-related articles in a given month ¢, N; the total number of articles,
and NEWS" the sample average of the news measure. We demean the news measure to
allow for an easier interpretation of interaction terms in the regression analysis.

In addition, our analysis will rely on a measure of consumers’ perceptions of new
information about prices. This is intended to complement the newspaper index proposed
by Carroll. In fact, the accuracy of a proxy based on the intensity of news coverage in
national newspapers can be questioned on different grounds. For instance, Blinder and
Krueger (2004) suggest that consumers primarily rely on information about inflation from
television, followed by local and national newspapers. It is also plausible to expect that
the volume of news about inflation does not necessarily match the flow of information
that is assimilated by the public. In this respect, a non-trivial discrepancy could result
from the interplay of two mutually reinforcing effects: (i) news from the media does
not necessarily reach the public uniformly and (ii) the connection between news and
inflation expectations is likely to be affected by consumers’ receptiveness to the news and
the capacity to process new information. Indeed, Sims (2003) emphasizes the presence
of information-processing constraints that could be compatible with such inefficiencies.
Finally, it is well known that consumer inflation perceptions are shaped — in line with
the availability heuristic (Tversky and Kahneman, 1974) — by frequently purchased items
(Ranyard, Missier, Bonini, Duxbury, and Summers, 2008), such that in periods where
inflation of such items is high, consumers might be more aware and concerned about
inflation, whereas media reporting (which most likely is generally concerned with overall
inflation) need not be more intense.

In light of these considerations, it is advisable to complement the analysis with a
variable that accounts for consumers’ actual perceptions of inflation. Such a variable is
directly available from the MS, where respondents are asked whether they have heard
of any changes in business conditions during the previous few months. In case of an
affirmative response, the respondents have the possibility to give two types of news that
they have heard about, among them being either higher or lower prices. Our second news

variable, NEW S? | is therefore defined as a dummy variable that takes the value of one

4A potential problem connected with this type of search is that the resulting index may include
articles that do not primarily cover U.S. inflation. Accordingly, Pfajfar and Santoro (2013) tested the
robustness of this methodology by restricting the search to articles that just cover U.S. inflation, and
found the results to be robust.



if the respondent cites prices as a factor that has come to their attention.’

Figure 2: Perceived news and media reporting.

2 i o
'~.|
kit
Iy
LNV e AN
° M=
I L L L L L L L L L L e e e . T T T 17T T
1980 1990 2000 2010
Year
NBER Recessions CPI Inflation (left axis)
——- Heard chang. prices (left axis) -------- News Stories (right axis)

Notes: The chart reports CPI inflation as recorded for a given time period ¢, as well as the share of
respondents in the MS in period ¢ answering that they have heard news about prices ("perceived news")
and the index about media reporting related to inflation in period ¢ ("news stories"). Based on monthly
data. Source: University of Michigan, Surveys of Consumers.

Figure 2 reports the fraction of MS respondents who have heard news about prices,
together with the newspaper index and CPI inflation. The two series display poor corre-
lation, suggesting that they contain two distinct measures of news. The fraction of MS
respondents who have heard news about prices exhibit more volatility than the news-
paper index. Especially in the latter part of the sample it displays sizable fluctuations
that neither actual inflation nor the newspaper index presents. Splitting the series into
the share of respondents who have heard news about decreasing and increasing prices,

respectively, it is evident that most of the volatility in the overall series arises due to

>The MS respondents primarily report about news on unemployment, followed by news on the gov-
ernment (elections) and then prices. It is important to stress that 41% of the respondents report having
heard no news at all and that in 28% of the cases only one type of news is reported. This is to say that,
on average, only 31% of the respondents are confronted with a potentially binding limit of two options.
Therefore, though some underreporting may affect our measure of perceived news about prices, this is
not likely to be primarily induced by the specific design of the questionnaire.



movements in the share of consumers who have heard about rising prices (see Figure 3).

Figure 3: Perceived news about increasing / decreasing prices.
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Notes: The chart reports CPI inflation as recorded for a given time period ¢, as well as the share of
respondents in the MS in period ¢ answering that they have heard about prices increasing / decreasing.
Based on monthly data. Source: University of Michigan, Surveys of Consumers.

So what is behind this measure of news? As shown in Figure 4, the correlation be-
tween the share of respondents reporting that they have heard about price increases and

¢ Based on this evidence, we inter-

inflation of retail gasoline prices is very high (0.63).
pret the survey-based news measure as capturing inflation perceptions originating from
frequently-purchased items such as gasoline prices. In contrast, the correlation between
negative inflation rates in gasoline prices and the share of respondents reporting that they
have heard about decreases is much smaller (0.23), which is in line with the prospect the-
ory pioneered by Kahneman and Tversky (1979), since agents tend to manifest higher

receptiveness toward "bad" news on prices, as compared with "good" news.

6For Figure 4, we set any negative gasoline inflation numbers to zero, to reflect the fact that the
survey news measure only reflects having heard about price increases.



Figure 4: Gasoline inflation and perceived news about increasing prices.
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Notes: The chart reports the share of respondents in the MS in period ¢ answering that they have heard
about prices increasing, as well as retail gasoline price inflation truncated at zero for negative values

(labelled in the figure Pos. gas. infl.). Source: University of Michigan, Surveys of Consumers.

2.3 Consumer-level Attributes

The core of our econometric analysis focuses on the connection between consumers’ in-
flation expectations and a number of consumer-level attributes. These can be grouped
in the following categories: the current and expected financial situation, consumer at-
titudes toward major purchases, and the classifications used in the previous literature,
namely gender, income and age of the respondent. The attributes are constructed using
the survey responses as follows:

Financial situation

o Financial situation worse: Individuals responding "worse" to the following ques-
tion: Would you say that you are better off or worse off financially than you were a
year ago? From this category, we exclude all individuals who name high(er) prices

as one reason for being worse off, in order to avoid a possible endogeneity bias.

e Financial expectations worse: Individuals responding "will be worse off" to the
following question: Now looking ahead - do you think that a year from now you

will be better off financially, or worse off, or just about the same as now?
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e Nominal income expectations worse: Individuals responding "lower" to the follow-
ing question: During the next 12 months, do you expect your income to be higher

or lower than during the past year?
Purchasing attitudes

o Time for durable purchases bad: Individuals responding "bad" to the following
question: Generally speaking, do you think now is a good or a bad time for people
to buy major household items? Again, to avoid possible endogeneity, we exclude
all respondents who respond "Prices are too high, prices going up" to the following

question: Why do you say so? (Are there any other reasons?)

o Time for house purchases bad: Individuals responding "bad" to the following ques-
tion: Generally speaking, do you think now is a good time or a bad time to buy a

house? Once more, we exclude those who are pessimistic due to high(er) prices.

o Time for vehicle purchases bad: Individuals responding "bad" to the following
question: Speaking now of the automobile market — do you think the next 12
months or so will be a good time or a bad time to buy a vehicle, such as a car,
pickup, van, or sport utility vehicle? Also here, we exclude individuals who give

high or rising prices as a reason for their answer.
Other characteristics, following the previous literature

e Income bottom 20%: Individuals in the bottom 20% of the income distribution (as
identified by the MS).

e Flderly: Respondents who are at least 65 years old.

e Female: Female respondents.

For each of these categories, we construct a dummy variable that is equal to one in
case the attribute applies, and equals zero otherwise. For the financial situation and
the purchasing attitudes categories, the dummy variable is equal to one whenever the
respondent is "pessimistic", i.e., the consumer describes the current situation as worse,
expects a worsening, or perceives the environment as unfavorable for major purchases.
For the other characteristics that had been used in the earlier literature, we expect a
larger bias for low-income consumers and females, but possibly a smaller one for the

elderly.
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Figure 5: Share of pessimistic consumers — Purchasing attitudes.
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Notes: The chart reports the share of respondents in the MS in period ¢ answering that the time for
purchasing durables / vehicles / houses is bad. Source: University of Michigan, Surveys of Consumers.
Figure 5 gives an impression of the time variation in consumer characteristics, for
the example of purchasing attitudes. It reports the share of pessimistic consumers, and
demonstrates that this share varies substantially over time. It is apparent that at the
end of the sample, with the U.S. economy going through the financial crisis and a major
recession, many more consumers felt that times were not good for major purchases.
Table 1 provides a number of summary statistics for each consumer group. The first
column reports the number of observations (OBS) for the full sample (which contains
175,147 observations) and separately for each consumer category. The table also pro-
vides tests for whether the news reception and the inflation expectations of the various
respondent groups are significantly different from those of their peers. These statistics are
reported for the percentage of consumers who have heard news about prices (N EW S?),
the average difference between the MS consumer-specific forecast and the SPF mean in-
flation forecast (at the time of the survey, BIAST) and the average difference between
the MS consumer-specific forecast and CPI inflation (at the forecast horizon, BIAS™).
The bias statistics confirm that consumer inflation expectations are on average up-
ward biased. Relative to actual inflation, the bias for the overall sample amounts to 0.8
percentage points; relative to professional forecasters, consumers overestimate inflation
by around half a percentage point. In addition, the magnitude of this bias differs across
consumer groups. With the exception of the elderly, differences in the bias are statisti-
cally significantly different, and often by large amounts. The biggest difference is found

for consumers who expect their financial situation to worsen, with an upward bias that
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is around 1 percentage point larger than the one of the other consumers. While these
descriptive statistics are unconditional, we will see later on that the differences remain
relevant also when we control for other consumer characteristics.

A question that arises is to what extent the various consumer categories that we distin-
guish are correlated, or in other words whether one can assume that they are reasonably
independent to warrant a separate interpretation. Table 2 reports pairwise Pearson cor-
relations among the attributes we include in the analysis. All the correlations are highly
statistically significant, but surprisingly small from an economic point of view, with most
of them being substantially smaller than 0.1. Based on these results, we will conduct sep-
arate regression analyses, using one characteristic at a time, and interpret the results as
independent, but it is important to keep in mind that the characteristics are not entirely

unrelated.

3 Econometric Framework

This section explains the econometric framework employed in the analysis. We are inter-
ested whether the inflation expectations of our consumer groups are more upward biased
than those of their peers. For that purpose, we specify the following linear regression

model:

BIAS; = o +ciag+ NEWS as+ NEWSNay + x;a5 (1)
+ci- NEWSYag +¢; - NEW SNy + uy,
BIAS; = {BIAST BIAS!}, (2)

where BIAST is the difference between the MS consumer-specific forecast and CPI infla-
tion (at the forecast horizon), and BIAS! is the difference between the MS consumer-
specific forecast and the SPF mean inflation forecast. A comparison with actual, realized
inflation will tell us about the overall bias of inflation expectations, whereas the compar-
ison with the SPF is meant to compare consumer expectations against a forecast that is
in principle conditional on the same information set, namely the information available at
the time of the forecast.

a1 is a constant, ¢; denotes the consumer classification of interest, NEW S is an
individual-specific indicator of news perception (which equals one if the interviewee has, in
the previous months, heard of recent changes in prices and zero otherwise), and N EW S¥

indexes the intensity of news coverage at the time of the survey.” x; is a vector of socio-

"In a robustness test, we will also include the last observed CPI inflation rate. We have furthermore
considered the possibility that consumers look at alternative inflation measures, such as the average rate
of inflation over the six months reinterview period, but did not obtain different results.
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economic characteristics (namely gender, age, income, education, race, marital status,
location in the United States)® and u; is assumed to be normally distributed. We also
interact the consumer classification variable with each of the news intensity measures.
While ap will reveal whether the various consumer groups differ in their bias, the para-
meters ag and «; will reveal whether they differ in their response to news. Note that
we omitted time subscripts for simplicity. To assess the statistical significance of our

estimates, we calculate robust standard errors using the sandwich estimator.

4 The Determinants of Consumer Inflation Expecta-

tions

4.1 Benchmark Results

Having specified the data and the econometric model, we next discuss the econometric
results. Tables 3 and 4 confirm the previous findings that consumer inflation expectations
are biased upwards. The constant (o) reflects the bias of the benchmark consumer, i.e.,
an agent with the following characteristics: white (non-Hispanic), married, male, 40 years
old, high school diploma, an income in the middle quintile of the distribution and living in
the North-Center of the country. The bias of the benchmark consumer is estimated to be
statistically significant and positive both when we compare inflation expectations against
realized inflation in Table 3 (where we find a bias in the order of 0.5 to 0.6 percentage
points) and when we compare against those of professional forecasters in Table 4 (with a
bias of around 0.3 percentage points).

While the inflation expectations of the representative consumer are biased upwards,
the bias is substantially larger for the consumer groups that we study (with the exception
of age, where a negative coefficient is in line with the previous literature). The additional
bias («az) is particularly large for consumers with pessimistic expectations about their fi-
nancial situation, amounting to 1 additional percentage point. However, also for the other
groups, we detect an additional upward bias, which is similar in magnitude to what we
find for the consumers in the bottom 20% of the income distribution and slightly smaller
than for females. These results hold when comparing consumer inflation expectations to
actual inflation and to professional forecasters.

Having heard news about prices (which itself is heavily influenced by positive gasoline

8Household income is grouped into quintiles and age is measured in integers, while education is split
into six groups: “Grade 0-8, no high school diploma,” “Grade 9-12, no high school diploma,” “Grade
0-12, with high school diploma,” “j yrs. of college, no degree,” “3 yrs. of college, with degree” and “/
yrs. of college, with degree.” Race is grouped into “White except Hispanic,” “African-American except
Hispanic,” “Hispanic,” “American Indian or Alaskan Native” and “Asian or Pacific Islander,” while
marital status is given as “Married/with a partner,” “Divorced,” “Widowed,” “Never married.” Finally,
the region of residence is grouped into “West,” “North Central,” “Northeast,” “South.”

16



"T102-086T :potod owl], "[9A0] %0T/%G/%T OU3 8 00URDIYIUSIS [ROIISIJR)S SOJOUDD 4 /4y /gy SIOLIO PIRPUR]S OIR SosotjualIed UI SIOQUINN
"SUOTIRAIOS]O JO IDQUINU 9} $930UdP AJ () = L0 + V0 Jo 3509 ASNEQ ® JO sonfea-d $0j0udp 7 1597, ‘() = 90 + €0 Jo 189} ACN.EQ ® JO sen[eA-d S9j0USP
1 759, ], "BIPOW 9(} UL 9FLISA0D SMOU POJR[OI-UOIJRYUI JO A}ISUSJUL O} SOXOPUI NSMAN ‘(os1MI01[30 0107 pue sooLId UT SOSURYD JUIAI JO PILST SR S9MOIAIONUT
a1} J1 ouo s[enbo pIyMm) worydedorad smau Jo 10yedIPUL OYIRdS-TeNpIAIPUL U ST JSMAN €T UOHWOIG UL POGLIOSOP dIe SOTSLIOJORIRID 98I} JO SUOIIUYAP oY,
"IOpRAY UWN[0D 9y} Ul Pa3I0dal SI OI)SLIORIRYD ISWINSUOD JURAS[OI S, "S9JR)S POIIU() oY) Ul UOIJeIO] ‘SNJe)s [RILIRW ‘90RI ‘UOIJRONDd ‘DUWIOOUI ‘98e ‘Iopua3 I0f

[0IJUOD S[OPOW [V “Z,T -+ 7 Ul UOIIRPUI [RNJ0R PUR SUONLIIOAX0 IOWNSUOD Us0MID(] 9OUSIOPIP o3 Suture[dxs ‘(1) uoryenbs uo peseq sjmser sjrodol o[qe) oY ], :S0J0N

ovLE I8¢ €TLE SPIv LYTY ov6€ €06€ 9y 8.9¢€ s
LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT N
0000 000°0 0000 000°0 0000 000°0 0000 000°0 0000 0="0+"@: g 1531
0000 000°0 0000 000°0 0000 000°0 0000 0000 0000 0=°0+t0 :[g1531
(6180'0)  (6180°0)  (6180°0) (6T80°0)  (/180°0) (6180°0)  (6180°0)  (£180°0)  (TZ80°0)
#%%T009°0  %#%8L85°0 xxxCG6G°0 %xxCTTS'0 #%%xCT0S0 #x%E9CS0  %xx8SES'0 sxxLSLV'0 #%%xG695°0 (Yejmueisuo)

(6€€0'0)  (16¥0°0)  (82s0'0)  (eTv0'0)  (€9€0'0)  (8T¥0O'0)  (S8¥0°0)  (2870°0)  (81¥0°0)

#%%L860° M 5#x%86€9° M xxxCE0E' M 4xx0V6C M 5%%x966E M xxxV98T M xxC0ST'(® 8990'(® 0v€0°0 (“elryma, SMIN
(tezoo)  (o610°0)  (s810°0)  (681T0°0)  (66T0°0)  (68T0°0)  (S810°0)  (S81T0°0)  (T6T0°0)

w54 CCVV @ ssexOTOV B sk SYSV B wsxsVOVY E 45xG9CY W 558097 (M 5 5xG89V B %xx0STS'® 4 xx7961 (el SMIN
(o9t1°0)  (s€9t1'0)  (£L0T°0)  (OowPTO)  (P9¥T'0)  (0¥9T°0)  (S£9T°0)  (009T'0)  (S8ST'0)
SY00'(® SLYTO 8G97°0 %%0909°0 VOET'M +%%80SS°0  +9V0E0  «LV6T0 9650°(E (Celryma , SMIN
(tvz0'0)  (0€900)  (¥090°0)  (8€90°0)  (9€90°0)  (0z90'0)  (9z90°0)  (€790'0)  (S€90°0)

#%%EGTET  %xxEGBTT  %xx6T8TT  44+0ECT'T 4x+EBTET  4%x986T' T %xx09GTT 44xT98T'T 4xx0VCE'T (felp , smIn
(tvzoo)  (e1v00)  (zovo0)  (teeo0)  (90€0'0)  (8T€0'0)  (Zveo0)  (sLe00)  (€620°0)

#%%8L69°0 xx+SGEO0E M %xxGL8E'0 4%%C69G°0 xxx69T9°0 sxxV8EV'0  +%x0T0G'0 %xxG060°T 4%x98YT'0 (“ejonsusioeleyEHH

%0T awoou| suo

(+SEP8Y) wonoq| saseyound saseyound saseyound| pa1dadxs  Ene1doadxs uolleniis

9lewaS Apap|3 awoou| CTRIEYN 9snoH 9|geJng [eulWwoN [eloueuld [eloueuld
s19Yy10 JoFPWIEped:sapniESuiseydind 9sJomguolnienyigjenueuld

"UOTYRJJUI [RTLJOR 0 SAIJR[AI SRIQ JO SIURUTWLINIS(] ¢ 9[RBT,

17



"TT0—086T :potied awIl], [0Ad] %0T/%SG/%T oY} Y8 90URIYIUSIS [RIISIIRIS SOIOUSD ./ s/ sy "SIOLID PIRPUR)S oIR sosat[jualed UT SIOQUINN "SUOIIRAIISCO
Jo Toqumu oy sejouep A7 () = L0 + V0 Jo 350y ACN.@QD ® Jo sonfea~d soj0udp g 159, () = 20 + €0 Jo 1503 :vm.ED © JO son[eA~d s9j0Udp T 159 [, “RIpow
9} UT 95RISA0D SMOU POJR[DI-UOIJRYUI JO AJISUSIUL O} SOXOPUL NSMAN ‘(oS1MIBT[30 OT0Z puR $OLId Ul SOFURYD JUSDI JO PIRST| SR 90MOIAIIUL 9] JI oUO s[enba
orym) uordeotod smou Jo I0JeIIPUL OYIOdS-RNPIATPUT UR ST JSMEAN €T UONOIG UL PIQLIDSOP dIe SOIISLIOIIRIRYD 9SAY) JO SUOIUYAP O], "IOPEDY UWN{0d
oY} ur pajIodel ST O19SLI9YORIRYD ISWINSUOD JUBAS[I O], 'S9)R)S PIJIU[) 9} UI UOIIRIO] ‘SNIe)S [RJIIRW ‘90RI ‘UOTJRINPS ‘Owodul ‘9fe ‘19pual 10J [0IJU0D S[OPOU

[IV "S19)sBIDI0] [RUOISSEJOI] JO A0AINgG o) pue sUOIje)dadXe I9WNSUOD UsMID( SOUSISHIP oY) Surureidxe ‘(1) uorjenbs uo paseq symsal syiodal a[qe) o1 ], :S9ION

9119 LLE9 LST9 65Y9 LLE9 LET9 0z€9 080L 2019 %)
LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT LYTSLT N
0000 000°0 0000 000°0 0000 000°0 0000 000°0 0000 0="0+"@: @ 1531
0000 000°0 0000 000°0 0000 000°0 0000 000°0 0000 0="0+%0 1153}
(t6£0'0)  (06£00)  (06£00)  (06£00)  (06£0°0)  (T6£0°0)  (06£0°0)  (88£0°0)  (26L0°0)

#%%xGTGED  x#xx6VEE'0D  %xx0SVEQ  4xxSTLTO  swx#lVLT0 %xx6T6C°0 #%x%x6067°0 #x+E8TT0  %xxEOTE0 (“ejueisuo)

(6z€0'0)  (0£v0°0)  (80s0°0)  (tov0'0)  (¥S€0'0)  (90v0°0)  (vZv0'0)  (€£¥0°0)  (¥0O¥0°0)

#x%GCTT' M 5xxV06L M xxxSVTV W 4xx6VTT WM 55+C0CE M sxxVSVT' 0 %4x6987 (@ G690°0 %80T '(E (“elrymE@ ,, SMIN
(9zzo0)  (¥8100)  (08100)  (¥810°0)  (€6T0'0)  (¥8T0°0)  (08T0°0)  (8£10°0)  (S810°0)

#%+%ETG8' M ##xGG6L° M xxxT9G8 MW 4xxTTLB M s%x7958' W ##xSV88 (M %5898 (W s xxL6V6'E x%%C888'( (el SMIN
(ocot'0)  (c0sT°0)  (296T°0)  (PTETO)  (TL£€ETO)  (S8¥T'0)  (€¥ST'0)  (S6vT'0)  (28¥T°0)
SYTO'(® L660°® €65T°0  xx676T0 79TT°0 199T°0 6¥8T°0 0LLT0 T€S0'(® (el ym@ , SMIN
(zeooo)  (18500)  (ssS0'0)  (s6S0°0)  (28so'0)  (8450°0)  (8450°0)  (€£50°0)  (¥850°0)

#x%066T'T  %#x%x800CT ##xETIT'T  4xx9TB0T 4x#86ETT wsxLOST'T 4xxLTSTT 4xxG680T #xxLTOT'T (el , Sman
(zezoro)  (96€00)  (8¥v0'0)  (80€0'0)  (¥6Z0'0)  (90€0°0)  (9€€0'0)  (09€0'0)  (¥820°0)

#%%6689°0 xxxSCTE M  xxxV89E'0 4xxV90G°0 5xxCT8V'0  sxx8VVED  xxx6L9V'0 4xxLSVO'T 4xxIVPT'0 (“ejponsualseseyyHH

%0¢C awooul suo

(+sg23Y) wonoq| saseyoind saseyound saseyound| pajoadxs  Eerdoadxs uolnenils

dlewa Alsp|3 awoau| ETRINEY 9ShoH d|qeJnq |[euiwoN [eloueul |eloueul
s13Yy10 JogPWIEpeq:sapnHNEsuiseydind 9sJoMguollenyigenueuly

"S$15RD910J [RUOISS9J0Id 0) DAIJR[OI SRIQ JO SIURUIULIGO(] 7 9[qR],

18



inflation) increases the bias by around 1.2 to 1.3 percentage points when compared to
actual inflation, and by around 1.1 to 1.2 percentage points when compared to professional
forecasts (c3). Interestingly, this effect does not systematically differ across consumer
groups (ag), suggesting that the effect of gasoline price inflation on inflation expectations
is universal, and relatively homogeneous across different consumer types.

Contrary to having heard news about prices, more media reporting about inflation
tends to reduce the bias in inflation expectations (ay). A one-standard-deviation increase
in media reporting (i.e., a change in the index by around 0.8 percentage points), ceteris
paribus, leads to a reduction in the bias of around 0.3 to 0.4 percentage points when mea-
sured against actual inflation, and of around 0.7 to 0.8 percentage points when measured
against the SPF. The effect is estimated to be different across consumer groups (av),
with a larger reduction in the bias of pessimistic consumers and those in dire financial
situations; to give one example, consumers who are pessimistic about house purchases
see their bias relative to actual inflation reduced by nearly twice as much as does the
average consumer. This result suggests that more news coverage is beneficial in that (i)
it reduces the bias in inflation expectations of consumers more generally, and (ii) it does

so particularly for those consumer groups that had a larger bias to start with.

4.2 Inflation Expectations During Recessions

In the previous section, we proxied consumers’ pessimism by means of their own responses
to the MS. Another way to get at consumer pessimism is to test to what extent consumers’
forecast accuracy differs during recessions, i.e in times when there is generally less reason
for optimism about economic prospects. Accordingly, we have enhanced our econometric

model as follows:

BIAS; = o)+ cay+ NEWS as+ NEWSNay 4+ x;a5 + NEWSFag  (3)
+¢; - NEWSNa; + NBERos + ¢; - NBE Ry
+NBER-NEWSFayy+ NBER - NEW SNy, + u;,

where NBER is a dummy variable that is equal to one during NBER recessions. This
model tests whether the bias in inflation expectations differs during recessions (by means
of ag), whether there is an additional differentiation across consumer groups («y), and
whether the responsiveness to news changes (a19 and «aq1). The results are reported in
Table 5.

A number of findings are noteworthy. First, during recessions, there is a substantial
additional upward bias in inflation expectations in the order of 2 percentage points -

presumably because consumers underestimate how much inflation tends to drop during
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recessions (or because the pessimism rises). Second, having heard news about prices dur-
ing recessions substantially increases the bias, by nearly one additional percentage point.
Third, additional media reporting is beneficial in the sense that it reduces the bias sig-
nificantly. Fourth, while some of the interaction terms with our consumer characteristics
are statistically significant, they are not consistently significant, and have different signs,
such that no clear pattern is emerging. Finally, it is important to note that the results
of the previous section all remain valid — the consumer characteristics themselves matter
as before, and the way they interact with news about inflation. This suggests that both
proxies for pessimism, via the responses in the MS and via the recession dummy, provide

us with independent evidence pointing in the same direction.

4.3 Determinants of the Bias

According to Jonung (1981) and Bryan and Venkatu (2001), taking into account demo-
graphic characteristics reduces the unexplained bias in the level of consumer forecasts.
In this section, we look at the connection between the bias and the set of explanatory
variables in the regression models we have considered so far. To this end, we plot the
estimated constant terms.

According to Figure 6, when regressing BI AS; on a constant only, the resulting un-
conditional bias is around 0.8. When we account for demographics, the bias for the
benchmark consumer reduces to about 0.6. Including the NBER recessions reduces this
bias further — by about 0.2 — while adding consumer attitudes reduces the unexplained
part of the bias to about 0.23, on average. Notably, when accounting for consumers
that declare to have negative nominal income expectations, the resulting constant is not
statistically different from zero. Overall, the picture emerging from this exercise is that

our set of explanatory variables allows compressing the unexplained bias that previous
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contributions have typically reported.

Figure 6: The unexplained bias in the level of consumer forecasts.

R
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Notes: The chart reports the unexplained bias in the level of consumer forecasts from a model containing;:
(1) a constant (Unc. Bias); a constant and the demographic characteristics of the representative consumer
(Dem.); (2) a constant and the NBER recession dummy (Rec.); (3) a constant, consumers’ demographic
characteristics and the NBER recession dummy (Dem. + Rec.); (4) a constant, consumers’ demographic
characteristics, the NBER recession dummy and consumer attitudes (HH-Full). In the last column the
height of the shaded area indicates the average of the constants in the models obtained by alternatively

including six different types of consumer attitudes.

4.4 Robustness

We have conducted several robustness checks to investigate the sensitivity of our results
to our modelling choices. For brevity, we will only show those that relate to the bias of
consumers relative to actual inflation (i.e., those reported in Table 3), but results generally
hold also for the other analyses. For the first robustness check, we added lagged actual
inflation as an explanatory variable to the regression (see Table 6). It turns out that the
magnitude of the bias is not responsive to past developments of inflation. Accordingly,
all our results go through.’

Another robustness test checks for those consumers who are pessimistic about major

9In an alternative regression, we have also included gasoline price inflation in the set of regressors.
However, despite the close connection between hearing news about prices and increases in gasoline prices,
the coefficient attached to NEW ST remains statistically significant and preserves its sign. The same
is true when we add consumers’ expectations about gasoline price developments based on a question in
the MS. As there is substantial item non-response to that particular question, this estimation is based
on far fewer observations and therefore not considered as the benchmark regression.
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purchases, or see themselves in a difficult financial situation, but who mention that this
is due to increasing prices (whereas, so far, these had been excluded from the consumer
groups). Of course, we would expect these consumers to have a substantially larger
bias, and this is indeed the case, as shown in Table 7. The exception is consumers who
think that it’s a bad time to purchase a house due to prices — which is intuitive, since
these respondents most likely have house prices in mind when answering that question,
so they need not have a larger bias with regard to consumer prices. All other results go
through with this robustness test — perceived news increases the bias, and media reporting
decreases it, and particularly so for the pessimistic consumers.

A third robustness test is concerned with the fact that around 40% of the consumers
in the MS get re-interviewed. The response behavior of these re-interviewed consumers
has been studied by Anderson (2008) and Madeira and Zafar (2012), and seems to be
characterized by some learning over time. Accordingly, it is interesting to restrict the
analysis to re-interviewed consumers only, as their inflation expectations might be less
biased than those of the entire sample.' While the overall bias does indeed shrink
somewhat when comparing Table 8 to Table 3, we still find an elevated bias for our
selected consumer groups; as well, the responsiveness to news is qualitatively unchanged.

Our benchmark model contains a variable that indicates whether a respondent has
heard news about prices. Our fourth robustness test drops this variable, NEW SF with
results reported in Table 9. The estimated coefficients change only marginally, while qual-
itatively all results remain intact, suggesting that both news variables exert independent
effects on inflation expectations.

Finally, one might wonder whether the effect would be more prominent had we only
included respondents who have heard news about rising prices. As discussed earlier, most
of the observations for this variable originate from respondents who have heard about
rising prices, whereas very few report to have heard about declining prices. Replacing
our variable for perceived news to include only news about rising prices does not alter

our results (which are not shown, for brevity).

5 Conclusions

What are the determinants of consumers’ inflation-forecast errors? This paper has used
the microdata of the Surveys of Consumers to shed further light on this important ques-
tion. While it is well known that a number of socio-economic characteristics such as

gender, age or income affect inflation expectations, we have shown that the same also

YFrom a total of 71,629 re-interviews, we lose 6.3% of observations due to question attrition (i.e.,
4,513 individuals decided not to provide a year-ahead inflation expectation). This may represent a
potential source of bias. In order to account for question attrition, we implement the Heckman correction
(Heckman, 1979), a procedure that offers a means of correcting for non-randomly selected samples.
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holds true for consumer attitudes. Having pessimistic attitudes — for example, toward the
purchase of durables or homes, experiencing or expecting financial difficulties, as well as
expectations that household income will go down in the future — affects inflation expec-
tations in substantially, increasing the upward bias that is anyway inherent in consumer
inflation expectations. The effects are not only statistically significant, they are sub-
stantial in magnitude, and thus help explain time variation in the evolution of consumer
inflation expectations.

Generally, consumer inflation expectations are highly sensitive to perceived news
about rising prices, which themselves are tightly connected to the evolution of gaso-
line prices. Rising gasoline prices are noticed much more than falling gasoline prices, and
they lead consumers to revise their expectations more frequently, but worsen their bias.
This is in contrast to media reporting about inflation. More intense media reporting low-
ers the bias, and especially so for pessimistic consumers and consumers in dire financial
situations.

The findings have important implications for policy-makers. They suggest that more
communication about inflation improves consumers’ inflation expectations, and particu-
larly so for consumers who are in the right tail of the distribution, i.e., those who have a

particularly strong upward bias.
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