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We investigate how the cross-sectional heterogeneity of
firms’ inflation expectations reflects information availability
and awareness of recent macroeconomic developments, observ-
able firm characteristics, and broader macroeconomic develop-
ments using the Bank of Italy’s survey on businesses’ infla-
tion and growth expectations. We find that, on average, about
half of the dispersion of expectations is traceable to a lack of
information about the most recent price developments; firms
incorporate new information into their expectations within a
quarter; the dispersion of expectations is related in a statis-
tically significant way to some important aggregate economic
variables, and it is greater when current inflation is farther
away from the ECB’s price stability goal. Since 2015 the weight
attributed to prior beliefs of low inflation has steadily increased
and the uncertainty surrounding them has decreased. Fur-
thermore, since 2014 the empirical connection between the
dispersion of expectations and the distance from the ECB
price stability goal has become considerably weaker. These two
facts suggest an increased risk of inflation expectations being
de-anchored.

JEL Codes: D22, D8, E31.

1. Introduction

Close monitoring of inflation expectations is a crucial ingredient
for the conduct of monetary policy. The increasing availability of
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high-frequency survey data on expectations of consumers, profes-
sional forecasters, and firms has made it possible to complement
standard market based measures of expected inflation with those
directly reported by economic agents. The availability of microdata
on expectations of single decision units has also helped investigate
the process by which expectations are defined and underscore the
relevance of this knowledge for the correct formulation of macroeco-
nomic models and policy goals.1

In this paper we add to this large body of evidence in three
respects. First, we provide evidence about firms’ inflation expec-
tations. Price-setting firms play a central role in shaping aggre-
gate price dynamics; modern New Keynesian macroeconomic models
posit that monopolistic firms set prices in a staggered fashion and
with an eye to their competitors’ current and future price strate-
gies and thus to developments in aggregate prices. However, to use
Ben Bernanke’s words, “Information on the price expectations of
businesses—who are, after all, the price setters in the first instance—
as well as information on nominal wage expectations is particularly
scarce” (Bernanke 2007). Indeed, all empirical analyses focus on
inflation expectations of consumers or professional forecasters.2

Second, in the few available sources where firms are the relevant
decision unit, the information collected either relates to their own
prices or costs or, when about broader inflation measures, it is, with
very few exceptions, of a qualitative nature, typically reported in
brackets or, more often, in terms of a dichotomous choice between
“higher” and “lower” future average price levels. We rely instead
on point inflation expectations reported by firms, which we think
adds to the existing literature even if using this information requires

1For example, Ball, Mankiw, and Reis (2005) show that if price setters only
slowly incorporate macroeconomic information in their prices, then the optimal
monetary policy should target a price level; Gaspar, Smets, and Vestin (2006)
show that optimal monetary policy has to react to cost-push shocks when agents
form their expectations through adaptive learning; Coibion, Gorodnichenko, and
Kamdar (2017) summarize how alternative mechanisms of expectation forma-
tion shape the correct empirical specification of the Phillips curve; Busetti et al.
(2017) show that in the face of a sequence of negative shocks, the coexistence of
heterogeneous expectation formation mechanisms may bring inflation off target
and reinforce a de-anchoring of expectations.

2See Ehrmann, Pfajfar, and Santoro (2017) for a recent discussion of available
studies.



Vol. 15 No. 5 The Heterogeneity of the Inflation Expectations 177

strong assumptions on the way agents form and report their expec-
tations (Manski 2018).

Third, we explore the determinants of the dispersion among firms
of expectations about future price dynamics. While expectations
about the same macroeconomic phenomenon are known to be het-
erogeneous across decision units, little is known about the nature of
this heterogeneity, its cyclical properties, and whether it has some
informational content of value to policymakers. To our knowledge,
there are only a few studies concerned with the cyclical properties
of forecast disagreement; however, these studies do not focus on
firms. Mankiw, Reis, and Wolfers (2003) show that the dispersion
of inflation expectations of U.S. consumers and professional fore-
casters moves over time with the inflation rate, its changes, and
the variability of relative prices. They further argue that, contrary
to models with staggered price setting, models in which rational
firms set prices constrained by sticky information (e.g., Mankiw
and Reis 2002) are able to generate dispersion of (rational) expec-
tations among firms with these observed cyclical properties. More
recently, Dovern, Fritsche, and Slacalek (2012) explore disagreement
about GDP growth, inflation, and interest rates among professional
forecasters and show that disagreement about inflation is higher in
recessions and when inflation is more volatile, and it is lower under
independent central banks; they also document that the patterns
of disagreement are quite different when forecasting GDP growth
and inflation. Andrade et al. (2016) exploit a survey of professional
forecasters to document that disagreement about output growth,
inflation, and the federal funds rate can be substantial even for long
horizons far in the future but that it is not necessarily larger than
that about shorter horizons, and they develop a model of expecta-
tions formation that accounts for these regularities. However, these
results rely on expectations collected from consumers and from pro-
fessional forecasters, not from firms. Our paper thus complements
theirs in providing novel empirical evidence on the determinants and
cyclical properties of the dispersion of firms’ inflation expectations.

Fourth, we exploit a unique feature of our data to explore how
different degrees of awareness about recent macroeconomic develop-
ments contribute to the dispersion of expectations and to estimate
an upper bound to the delay with which relevant information is
incorporated in firms’ inflation expectations. We thus contribute to
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a growing literature that addresses the process of expectations revi-
sion in light of novel information. For example, Lahiri and Sheng
(2008) use fixed-event expected GDP growth of professional fore-
casters to show that disagreement is initially largely due to hetero-
geneous prior beliefs and, as the forecast horizon becomes shorter,
to different interpretations of public information. Patton and Tim-
mermann (2010) also document the role of heterogeneity in priors
and learning models in generating disagreement and also show it to
increase during recessions.

In this paper we use data drawn from the Bank of Italy’s Sur-
vey of Inflation and Growth Expectations (SIGE). Several stud-
ies have used the SIGE or its predecessor to address some of the
issues outlined above.3 Visco (1987), one of the earliest studies of
microdata on inflation expectations, discusses comprehensively the
methodological problems involved in extracting aggregate measures
of inflation expectations from individual answers and in using them
as forecasts of actual inflation; he also explores firms’ expectation
formation mechanisms and their rationality, a hypothesis he rejects
except for periods of economic stability. More recently, Fabiani and
Santoro (2012) also conclude against the rationality of firms’ infla-
tion expectation. Ropele (2017) is one of the few existing studies
empirically verifies the relationship between a firm’s own expected
pricing decisions and its inflation expectations; he finds a positive
and statistically significant correlation which has disappeared with
the unfolding of the sovereign debt crisis. Finally, Bottone and Roso-
lia (2018) show that firms’ inflation expectations respond to high-
frequency market-based measures of unanticipated monetary policy
news in a statistically significant and theoretically consistent way;
however, price decisions are largely unaffected by the same shocks.

In the next section we briefly describe the SIGE, focusing espe-
cially on the collection of firm-level inflation expectations. We then
explore the role of several determinants in shaping the cross-sectional
dispersion of expectations, namely information availability, firms’
observable characteristics, and macroeconomic developments. We
draw our conclusions in the final section.

3Between 1952 and 1999 the Mondo Economico survey collected, twice a year,
inflation expectations of a panel of experts, including CEOs and entrepreneurs.
The survey was discontinued in 1999 and the Bank of Italy, in collaboration with
il Sole 24Ore, the main Italian financial newspaper, launched the SIGE.
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2. The Bank of Italy Survey of Inflation and
Growth Expectations

The Bank of Italy started the Survey of Inflation and Growth Expec-
tations (SIGE) in the fourth quarter of 1999. The SIGE is run quar-
terly on a sample of currently about 1,000 manufacturing and service
firms with at least fifty employees; construction firms were added to
the sample in 2013. The sample is stratified by sector of activity, firm
size, and area (Bank of Italy 2017). The data-collection process lasts
at most three weeks, usually in the last month of the reference quar-
ter.4 To our knowledge this survey is the longest-running survey that
systematically collects point expectations of firms about consumer
price inflation at several horizons and quantitative information on
past and expected own selling price changes;5 the questionnaire also
collects sentiment information on aggregate cyclical developments
as well as on own business real and financial conditions.6

At the international level, existing surveys focus generally either
on consumers’ (e.g., Michigan Surveys of Consumers Attitudes) or on
professional forecasters’ (e.g., the Survey of Professional Forecasters
of the European Central Bank (ECB) and the Federal Reserve (Fed);
Consensus Forecasts) expectations. When the relevant observation
unit is a firm, long-running surveys typically collect qualitative infor-
mation on price developments within the broader context of business
climate surveys; alternatively, when point expectations are collected,
they typically refer to own price or unit costs (e.g., the Federal
Reserve Bank of Atlanta’s Business Inflation Expectations Survey
since 2011) and industry-wide price developments (e.g., the busi-
ness surveys run by the Confederation of British Industries; Boneva
et al. (2016) rather than to market-wide indexes of price develop-
ments; measures of expected inflation are generally obtained by sub-
sequent aggregation of firms’ own price/cost expected developments.

4Specifically, the first-quarter survey is run in early March, the second-quarter
survey in early June, the third-quarter one in early September, and the fourth-
quarter one in early December.

5The survey focuses on consumer price inflation in Italy; until the end of 2004,
expectations on consumer price inflation in the euro area were also collected.

6The survey data can be accessed through the Bank of Italy remote process-
ing system, BIRD; details are available at www.bancaditalia.it/statistiche/basi-
dati/bird/index.html.
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An exception is represented by Coibion, Gorodnichenko, and Kumar
(2015) who, acknowledging the lack of suitable information to prop-
erly study the formation of inflation expectations of firms, ran a
quantitative survey very similar to the Bank of Italy’s among New
Zealand businesses between the end of 2013 and the beginning of
2015 collecting information on the expected change of prices in the
overall economy along with a host of other relevant information.

The Bank of Italy’s SIGE collects instead since its beginning
firms’ point inflation expectations at several horizons (currently, six
months, one year, two years, and an average between three and five
years). Point expectations are collected by means of a single ques-
tion worded in two different ways and administered to randomly
selected subsamples. The first version was used for all respondents
until the second quarter of 2012 and is currently administered to
about two-thirds of respondents, which we dub “informed” agents.
It provides them with information on current inflation developments
which, due to dissemination delays, usually refers to two months
before the survey. Specifically, the question reads as follows:

In [month of most recent inflation release] consumer price infla-
tion, measured by the 12-month change in the HARMONIZED
INDEX OF CONSUMER PRICES was [xx] per cent in Italy
and [yy] per cent in the euro area. What do you think it will
be in Italy . . . [in six months], [in one year], [in 2 years], [on
average between 3 and 5 years]?

The wording used for the remaining one-third of respondents,
dubbed “non-informed” agents, since the third quarter of 2012 does
not provide any information whatsoever on current developments:

What do you think consumer price inflation in Italy, measured
by the 12-month change in the HARMONIZED INDEX OF
CONSUMER PRICES, will be . . . [in six months], [in one
year], [in 2 years], [on average between 3 and 5 years]?

Unfortunately, respondents are not explicitly requested to report
a specific statistic of their (if any) subjective probability distribution.
Engelberg, Manski, and Williams (2009) have shown that indeed
reporting practices differ across reporting units in the Fed’s Survey
of Professional Forecasters, although the majority seems to report
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values not inconsistent with their subjective means. Lacking addi-
tional information, in the following we will make the working
assumptions that agents hold probability distributions on price
dynamics and that they report the implied mean value. Under these
assumptions, the survey offers several angles to look at inflation
expectations of firms, their formation, and cyclical properties. To
this we turn in the next section.

3. The Sources of Expectations’ Heterogeneity

Figure 1 displays the long time series of specific percentiles of the
cross-sectional distribution of businesses’ one- and two-year-ahead
Italian consumer price inflation expectations of informed agents.7

After a protracted period of substantial stability around a level
slightly above the one consistent with the ECB’s objective of price
stability for the euro area, businesses’ inflation expectations have
recorded wide swings before settling, for both horizons, at a level
below the ECB’s goal between 2014 and the beginning of 2017.

The figure shows both the significant degree of heterogeneity
of inflation expectations and its variation over time. Until 2007,
before the onset of the global financial crisis, the gap between the
80th and 20th percentiles of one-year-ahead expected inflation was
in the 0.4–0.6 percentage point range, around a median inflation
expectation gradually converging towards 2 percent. Since 2008, the
gap has widened, remaining almost continuously above 0.8 percent-
age point until mid-2015, when it went back to the initial values
but around a much lower median inflation rate; in periods charac-
terized by particularly high median inflation expectations also the
20th–80th percentile gap has been much larger, above 1.5 percent-
age points. Consistent with the evidence in, for example, Lahiri and
Sheng (2008) and Patton and Timmermann (2010) and contrary to
what was documented for professional U.S. forecasters in Andrade et
al. (2016), the dispersion at the longer horizon of twenty-four months
is somewhat larger, although the time pattern is broadly similar to
that of the shorter-horizon expectations.

7Expectations at the six-month horizon are collected only since 2010:Q4 and
expectations at the longer three-to-five-year horizon only since 2014:Q1. In the
following we focus only on the horizons of twelve and twenty-four months.
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Figure 1. Businesses’ Inflation Expectations
and Dispersions

Source: Own elaborations of Bank of Italy Survey of Inflation and Growth
Expectations.
Note: Sample only includes informed agents.

The figure thus shows a substantial amount of dispersion of busi-
nesses’ inflation expectations and the fact that it moves quite a lot
over the business cycle. In the rest of the paper we provide evidence
on the sources of this heterogeneity, focusing on three factors: infor-
mation, businesses’ observable characteristics, and business cycle
developments.

3.1 Information (or Lack Thereof)

The SIGE allows us to assess, though only since 2012:Q3, the role
played by information and firms’ awareness in shaping businesses’
expectations and their dispersion.

The upper panels of figure 2 plot the mean one- and two-
year-ahead inflation expectation of informed and non-informed
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Figure 2. Expectations of Informed and Non-informed
Respondents and Consensus Forecasts

Source: Own elaborations of Bank of Italy Survey of Inflation and Growth
Expectations.

respondents, along with the information on the most recent infla-
tion gauge provided to informed agents over the period for which
both questions are asked. The mean expected inflation of informed
agents closely tracks the most recent official inflation rate provided
with the questionnaire, and so does the mean expected inflation
of non-informed agents, although the latter fell somewhat less in
the aftermath of the sovereign debt crisis. For both groups and at
both horizons, expectations did not fall below zero, even in quarters
recording negative inflation. Overall, the one-year-ahead inflation
expectations of firms behave very much like those of professional
forecasters collected by Consensus Forecasts, which also appear to
closely track current inflation developments;8 longer expectations

8Monthly Consensus Forecasts are collected with reference to a fixed date (at
the end of the current year, at the end of the next year). We transform them into
fixed-horizon forecasts (in the next twelve months) following Dovern, Fritsche,
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Figure 3. Forecast Errors

Source: Own elaborations of Bank of Italy Survey of Inflation and Growth
Expectations.

expressed by professional forecasters appear instead more stable
than those reported by survey respondents.9

As concerns their predictive power, the mean expectations of
informed and non-informed respondents as well as those of Consen-
sus Forecasters generally fail to match realized inflation. Figure 3
plots the mean forecast error (defined as the difference between
mean expected and realized inflation) against the quarter in which
expectations were collected. It shows that both groups of firms and
Consensus Forecasters have failed to anticipate both the fall in infla-
tion in the aftermath of the euro-area sovereign debt crisis and the
more recent rebound in price dynamics. Although the forecast per-
formances of the two groups of firms moved in a largely similar
way, non-informed respondents appear to have taken longer to revise

and Slacalek (2012). Specifically, we weight forecasts for the current and follow-
ing year by the number of months each forecast contributes to the twelve-month
horizon.

9Consensus Forecasts does not collect information to measure two-year-ahead
forecasts. We thus exploit data collected at quarterly frequency on expected
yearly consumer price inflation for the following six to seven quarters and approx-
imate the object of interest with the expectations reported quarterly for the
farthest quarter available.
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their expectations to the low levels of inflation gauges of 2016, their
prediction error being systematically larger than that of informed
respondents until early 2016; afterwards, their forecasts have been
somewhat more precise.

More quantitative descriptive evidence in this sense is presented
in table 1. We report results of simple linear regressions of mean
expectations at twelve (panel A) and twenty-four (panel B) months
of informed (columns 1–3) and non-informed (columns 4–6) respon-
dents and of Consensus Forecasts (columns 7–9) on current and
past inflation rates. Columns 1–3 show that mean expectations of
informed respondents basically reflect only current inflation devel-
opments; past inflation rates correlate at best very weakly and not
in a statistically significant way; on the contrary, columns 4–6 show
that the mean expectations of non-informed respondents are rather
strongly correlated with both current and past inflation develop-
ments. Yet, compared with informed respondents, current and past
price dynamics explain a lower share of the overall variance of
median expectations of non-informed agents. As a comparison, the
central tendency of Consensus Forecasts is also correlated in a sta-
tistically significant way with both current and past inflation real-
izations. For all three groups, the unexplained component does not
turn out to be in a statistically significant correlation with future
inflation realizations.

Table 1 focuses on cross-sectional means. However, as pointed
out by Keane and Runkle (1990), these may suffer, among other
problems, from serious aggregation biases that may mute or induce
some degree of consistency with actual data. Therefore, in table 2
we replicate the same regressions on individual data. In panel A
we estimate least-square regressions of individual expectations at
twelve (columns 1–8) and twenty-four (columns 8–16) months of
informed and non-informed respondents, controlling for a host of
individual characteristics with dummies for firm size, sector of activ-
ity, and location of headquarters; in panel B we introduce instead
firm fixed effects to absorb systematic differences. Point estimates
are generally highly consistent with those obtained from aggregate
data reported in table 1: the expectations of informed agents are
more tightly linked to current developments than those of non-
informed respondents. We also show (columns 4, 8, 12, and 16) that
including the contemporaneous one-year-ahead Consensus Forecast,
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a proxy for other available information, does not modify substan-
tially the patterns of correlation between individual expectations
and current and lagged inflation. Importantly, the same specifica-
tion applied to informed and non-informed individuals can explain a
very different share of the overall variance: the specifications in panel
A, in which controls for individual observable characteristics are
included, explain about half of the variance of informed agents and
only roughly one-fifth of that of non-informed respondents; allowing
for firm fixed effects, in panel B, does not substantially affect the
explanatory power of the regression in the case of informed respon-
dents, while it doubles it among non-informed ones. Finally, the last
row of table 2 reports the adjusted R2 from a regression of individual
expectations on only the aggregate variables used in the correspond-
ing column. Interestingly, allowing for observable characteristics or
firm fixed effects does not increase the explanatory power of the
regressions for informed agents in comparison with this latter sim-
ple specification; on the contrary, firm fixed effects explain a larger
share of the variance of non-informed respondents while not affect-
ing the correlations of the central tendencies with inflation and its
lags.

These results stand in contrast to those usually obtained from
studies of the sources of heterogeneity of households’ expectations
of macro variables. For example, Souleles (2004) finds that in the
Michigan Surveys of Consumers Attitudes households’ inflation fore-
cast errors are correlated with their observable sociodemographic
characteristics; Ehrmann, Pfajfar, and Santoro (2017) confirm these
results and also show that expectations are shaped by the house-
hold’s financial situation and purchasing habits. On the contrary,
observable characteristics do not seem to play a major role in driving
disagreement among Italian firms, and systematic differences among
respondents are significantly dampened by information availability,
suggesting they are related to different information sets or priors.

3.2 Updating Expectations

Looking at the data through the lens of Bayesian learning can shed
further light on the strength of agents’ prior information and on the
uncertainty surrounding it. More specifically, let πh

it be the mean
of the (normally distributed) prior inflation expectation at horizon
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h = {12, 24} of firm i at time t and σit its variance; let π∗
t be the

(normally distributed) signal and st its variance. Then i’s posterior
mean is

π̂it = πit
st

st + σit
+ π∗

t

σit

st + σit
. (1)

The ideal setting to assess how information is used to update one’s
prior requires that expectations are collected from the same respon-
dent before and after information is provided (e.g., Coibion, Gorod-
nichenko, and Kumar 2015, Armantier et al. 2016, and Cavallo,
Cruces, and Perez-Truglia 2017); alternatively, the updating behav-
ior has been studied using fixed-event forecasts such as those typ-
ically collected within high-frequency surveys of professional fore-
casters that allow us to study how one’s expectations evolve as the
forecast date approaches (e.g., Lahiri and Sheng 2008, Patton and
Timmermann 2010).

However, since in the SIGE information on the most recent offi-
cial inflation rate is randomly provided to agents, we can adapt
equation (1) to our empirical setting. Specifically, we can assume
that expectations elicited from informed and non-informed agents
are valid estimates of, respectively, posterior and prior expectations
of the same population. Therefore, statistics computed on the two
samples can be combined to study aspects of the learning patterns
of Italian firms as concerns their inflation expectations.

Under this assumption, equation (1) implies that a regression of
the mean expectations of informed agents on those of non-informed
agents and on the signal gives a sense of the average weight put on
both pieces of information in shaping the posterior; note also that
equation (1) implies that the two coefficients sum to unity and that
the constant should be nil. Moreover, it also provides an indirect
test of the underlying assumption that informed and non-informed
respondents only differ because of the different degree of awareness
about the most recent inflation data. This is important, because the
initially (as of 2012:Q3) random grouping of firms changes over time
only because of sample attrition and refreshments so that continuing
firms always belong to one of the two groups and thus either always
or never receive the information within the survey. Clearly, they can,
possibly with a delay, autonomously acquire the information so that
their information sets are the same by the time the following quar-
ter’s survey is administered. If this is the case, in equation (1) older
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information (including older signals) should have no independent
role in shaping the posterior, since it is already incorporated in the
prior.

Results are presented in table 3. Specifically, we augment equa-
tion (1) with lagged growth rates of the Industrial Production
Index, a lagged quadratic term in the output gap, and lagged quar-
terly and yearly changes in the inflation rate as well as with the
lagged cross-sectional standard deviation of price changes of major
items of the Harmonised Index of Consumer Prices (HICP). These
variables are meant to capture past available information on the
business cycle that should be common to both informed and non-
informed respondents. Regression in columns (a) are based on uncon-
ditional mean expectations at twelve and twenty-four months; those
in columns (b) are instead based on means conditional on observable
characteristics.10

The weight assigned to the prior is somewhat larger at the shorter
horizon and, at both horizons, larger than that put on the signal. For
all specifications, the data do not reject the null that the coefficients
sum to unity, that the constant is zero, and that also all other coeffi-
cients are jointly zero.11 Importantly, with a p-value of at least 0.74,
the explanatory power of the lagged signal is negligible, suggesting
that firms incorporate recent inflation readings in their expectations
with a short delay of at most one quarter.

Overall, these results show that on average in forming the poste-
rior the prior is given at best a slightly larger weight than the signal.
However, the results are not informative as to whether (and how)
this weight changes over time. This leads us to a further implication
of equation (1).

Under the assumption that the firms face the same degree of
uncertainty surrounding their prior (i.e., σit = σt), the ratio of

10These latter conditional means have been obtained from linear regression
of individual expectations on observable firm characteristics (size, sector, loca-
tion) and quarterly dummies for informed and for non-informed respondents. In
columns (b) the former set of quarterly dummies is the dependent variable and
the latter set is the prior.

11The prediction that coefficients sum to unity refers to those on the prior and
on the signal on future inflation; with a slight abuse, we have assimilated the
currently available inflation rate to the signal on future inflation, whereas the
true signal should be, in principle, a function of current information.
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Table 3. Bayesian Learning

(1) (2) (3) (4)

Twelve Twenty-Four
Months Months

(a) (b) (a) (b)

Prior (β1) 0.639 0.642 0.502 0.507
(0.155) (0.156) (0.198) (0.199)

Signal (β2) 0.396 0.390 0.418 0.411
(0.090) (0.091) (0.103) (0.104)

Constant −0.030 −0.039 0.273 0.243
(0.261) (0.259) (0.369) (0.361)

Lag 1 of:
Signal 0.006 0.009 0.025 0.029

(0.067) (0.067) (0.078) (0.078)
Industrial Production, q/q 0.033 0.033 0.028 0.027

Change (0.023) (0.024) (0.027) (0.027)
Industrial Production, y/y −0.023 −0.022 −0.021 −0.020

Change (0.018) (0.018) (0.022) (0.022)
Output Gap 0.248 0.248 0.181 0.181

(0.123) (0.123) (0.155) (0.155)
Output Gap, Squared 0.625 0.592 0.376 0.340

(0.825) (0.825) (0.996) (0.995)
Inflation Rate, Squared q/q −0.004 −0.004 −0.005 −0.005

Change (0.009) (0.009) (0.011) (0.011)
Inflation Rate, Squared y/y 0.029 0.030 0.077 0.080

Change (0.089) (0.089) (0.106) (0.106)
Dispersion in Price Changes 0.830 0.781 −3.652 −3.691

(9.446) (9.459) (11.286) (11.291)
R̄2 0.98 0.98 0.97 0.97
H0: β1 + β2 = 1 (p-value) 0.753 0.770 0.582 0.575
H0: All Coeffs. (Except β1 0.132 0.124 0.396 0.384

and β2) = 0 (p-value)

Notes: Standard errors are in parentheses. Sample frame: 2012:Q3–2018:Q2. Column
(a): The dependent variable is the cross-sectional mean of the inflation expectations
of informed agents at twelve (column 1) and twenty-four (column 3) months; the
prior is the corresponding cross-sectional mean for non-informed agents. Column (b):
The dependent variable is the set of quarter dummies estimated from an auxiliary
least-squares regression of individual inflation expectations on firms’ observable char-
acteristics (size dummies, sector dummies, area dummies); “Prior” is obtained from
the same regression as the interaction of quarter dummies with a dummy for non-
informed agents. “Signal” is the current (at time of the survey) inflation reading
provided to informed agents.



192 International Journal of Central Banking December 2019

Figure 4. Weights on Prior Expectations

Source: Own elaborations of Bank of Italy Survey of Inflation and Growth
Expectations.
Notes: Standard deviations are computed excluding observations in the bottom
and top 1 percent of the inflation expectations in each quarter of, respectively,
informed and non-informed respondents.

the cross-sectional standard deviations of expectations of informed
agents (the posterior) to non-informed ones (the prior) is an alter-
native estimate of the relative weight agents put on their prior in a
given quarter, st

st+σt
. Figure 4 displays, for the twelve- and twenty-

four-month horizons, the estimated weight of the prior expectations
(left axis) and the expectations of non-informed firms (the prior
itself) and current inflation (the incoming information) (both right
axis). The figure shows that the information provided to respondents
does reduce the dispersion of expectations; on average, the ratio of
the two standard deviations is slightly higher than 0.5, consistent
with the estimates presented in table 3. The figure also suggests
that the relative contributions of the new information and of the
prior change over time. As consumer prices quickly slowed down
after the sovereign debt crisis, the weight assigned by firms to their
prior expectations kept falling, implying a growing role for incom-
ing data (i.e., a persistently declining inflation) to help them form
expectations. The downward revisions seem to have stopped when
current inflation stabilized at exceptionally low levels, at which point
the weight given to the now lower prior inflation expectations rose
again. As a consequence, the pickup in inflation recorded since 2017
has not yet been incorporated into firms’ expectations, still hovering
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around 1 percent at both twelve and twenty-four months, and with a
high weight in the updating process. In other words, the uncertainty
surrounding firms’ priors first increased (relative to the precision of
the signal) when current readings were showing a persistent inflation
decline and then decreased but around a lower expected inflation,
a pattern consistent with the gradual entrenchment of low inflation
expectations.12

To sum up, the evidence above suggests that firms quickly,
although not instantaneously, incorporate new information in their
expectations and that over a period of steadily falling inflation the
weight given to incoming data has gradually risen until prior expec-
tations have reached a minimum, after which prior expectations have
become gradually more relevant. It is also interesting to note that,
especially at the twelve-month horizon, when current inflation occa-
sionally fell below zero, the weight put on the (still positive) prior
sharply increased. Similarly, when in the second quarter of 2017
inflation hit 2 percent, the weight on the lower prior again increased
considerably. Indeed, that inflation figure turned out to be a tem-
porary occurrence. In both cases, faced with uncommon inflation
readings, firms were cautious enough not to revise their expectations
as suggested by their recent updating strategy.

In light of these results, the lack of (very) recent information
explains about half of the dispersion of expectations. To what
extent the other half—that is, the dispersion among informed
agents—is traceable to macro-determinants is the subject of the next
subsection.

3.3 Macroeconomic Factors

In figure 5 we describe the empirical relationship between the
cross-sectional dispersion of one-year-ahead inflation expectations

12As a robustness check to dispel concerns that the ratio of the two cross-
sectional standard deviations might reflect the different sample sizes of informed
and non-informed respondents, we bootstrapped 100 subsamples of informed
agents of the same size as the non-informed sample and computed the correspond-
ing cross-sectional standard deviations. The resulting distributions were highly
concentrated around the observed standard deviations, and the cross-sectional
dispersions among non-informed agents were always higher than the maximum
bootstrapped standard deviations of informed agents.
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Figure 5. Dispersions and Macroeconomic Developments

Source: Own elaborations of Bank of Italy Survey of Inflation and Growth
Expectations.
Notes: The vertical axis reports the cross-sectional standard deviation of firms’
inflation expectation. The horizontal axis reports (i) the year-on-year HICP infla-
tion rate, (ii) the quarter-on-quarter change in inflation rate, (iii) the cross-
sectional standard deviation of year-on-year percentage changes of the price
indexes of three-digit HICP sub-items, and (iv) the output gap, obtained with
a standard Hodrick-Prescott filter applied to chain-linked quarterly log GDP
between 1995:Q1 and 2018:Q2.

of informed respondents, as measured by their standard deviation,
and specific aspects of actual price dynamics and macroeconomic
developments; broken lines visually summarize bivariate linear rela-
tionships.13 Specifically, the upper-left panel of figure 5 plots the
dispersion of firms’ inflation expectations in a given quarter against
the current year-on-year change in the Italian HICP; the vertical line
represents the level consistent with the ECB’s goal of price stability

13We focus only on one-year-ahead expectations to exploit the longer time span
covered by the data.
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in the euro area, here taken to be 2 percent for simplicity.14 The
figure shows that, for most of the time since the adoption of a com-
mon monetary policy, the dispersion of expectations has been larger
the farther away current inflation was from the target. This rela-
tionship seems, however, to have broken down at the end of 2013
(see hollow squares in the figure) when current inflation was still
significantly below the level consistent with the price stability goal
but the heterogeneity of expectations was nonetheless low and sim-
ilar to that observed when current inflation was around the price
stability target. The upper-right and lower-left panels of the figure
correlate instead the heterogeneity of expectations with proxies for
the uncertainty faced by firms. Specifically, we develop two simple
indexes. The first is simply the quarter-on-quarter absolute change
of the yearly Italian inflation rate measured by the HICP (Δπt);
large sudden changes in inflation may surprise agents or capture
their attention, perhaps because they receive more attention in the
media, and induce them to revise their expectations; however, even
under rational expectations, whether this leads to more similar or
more heterogeneous expectations depends on how similar their infor-
mation sets are. This leads to the second index, which measures the
heterogeneity of observed price changes for the main items covered
by the HICP; we consider the thirty-nine main three-digit groupings
and compute the quarter-specific standard deviation of their per-
centage year-on-year changes, weighting each price change with the
weight the item is assigned in the HICP. This index thus captures the
potential heterogeneity of the information firms may pay attention
to, possibly as price setters that monitor average price developments
relevant to their business.15 Visual inspection of the two panels sug-
gests an empirical regularity is in place. Expectations appear to
be more heterogeneous in quarters characterized by larger absolute
changes in the inflation rate and more heterogeneous price develop-
ments of the items in the HICP basket. Differently from the evidence

14The ECB aims to maintain the year-on-year increase in the HICP for the euro
area below but close to 2 percent in the medium term. Results do not change if
we use a slightly lower value (e.g., 1.9 percent).

15Unfortunately, the information on the sector of activity collected by the sur-
vey is not sufficient to explore the possibility that firms’ inflation expectations are
more strongly related to price developments of items closer to the firm’s relevant
market.
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in the upper-left panel, these relationships appear to have resisted
also beyond 2013. Finally, the lower-right panel explores the empir-
ical relationship between inflation expectations heterogeneity and
the output gap, measured as the cyclical component extracted by a
Hodrick-Prescott filter applied to the log of quarterly chain-linked
GDP between 1995:Q1 and 2016:Q4. Over a long enough horizon
and with well-anchored inflation expectations, the output gap and
deviations from the price stability target are clearly related. How-
ever, the lower-right panel shows that the relationship between the
dispersion of inflation expectations and the output gap is at best
weak if compared with that shown in the upper-left panel with the
distance from the ECB’s goal; dispersion does not seem to increase
the farther GDP is from its potential but only when it falls below
it, and even this relationship seems to be driven entirely by the first
three quarters of 2009, when GDP abruptly fell because of the global
financial crisis.

A more formal assessment of these empirical regularities is
reported in table 4, where we report results from the estimation of

σπ
t = α + β1πt + β2π̂

2
t + β3Δπt + β4(Δπt)2 + β5ŷt−1

+ β6ŷ
2
t−1 + β7Σt + nt + εt, (2)

where the dependent variable σπ
t is the cross-sectional standard

deviation of inflation expectations collected in quarter t, π̂2
t is the

(squared) deviation from the ECB’s price stability goal in quarter t,
Δπt is the change of realized inflation between two consecutive quar-
ters, ŷt−1 is the output gap in the previous quarter, and Σt is the
weighted standard deviation of annual price changes of HICP items.
We also include the (log of) sample size in the quarter to indirectly
account for small sample and measurement effects. The choice of lags
of the explanatory variables is made by selecting the combination
that maximizes the model’s adjusted R2 when estimated on the full
sample, 1999:Q4–2018:Q2. Each column of the table reports results
obtained on a subsample ending in the fourth quarter of the year
displayed in the column head (expect for the last one, ending in the
second).

The first observation is that even if the model specification has
been selected to maximize the share of explained variance on the
entire period, estimates excluding the period since 2014 are able to
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explain about 20 percent more of the overall variance, even account-
ing for the lower number of data points to be fitted by the model.
Second, results generally confirm the empirical associations detected
in figure 5. The correlation between contemporaneous inflation and
the dispersion of expectations does not follow a discernible pat-
tern and, from slightly significant and negative, becomes negligible
when including the post-2014 period. The size of the deviation from
the price stability target (π̂2

t ) and the magnitude of the short-term
change in inflation ((Δπt)2) are positively and strongly correlated
with dispersion among firms. The correlation of dispersion with the
size of the output gap (ŷ2

t−1) and with the heterogeneity of price
developments of HICP items (Σt) becomes instead positive and sta-
tistically significant only since 2014, a period over which the corre-
lation with the size of the deviation of inflation from target becomes
weaker. These empirical associations are broadly similar to those
detected by Mankiw, Reis, and Wolfers (2003) for U.S. households
and professional forecasters in the period between the early 1950s
and early 2000s. They find that current inflation is positively associ-
ated with dispersion in all surveys, whereas the output gap and the
size of the current change in inflation only play a role for dispersion
among households. In a similar vein, Dovern, Fritsche, and Slacalek
(2012) explore the macroeconomic determinants of disagreement
among professional forecasters from major OECD countries over
about twenty years between the early 1990s and 2010 and also find
that disagreement increases in recessions, with the level of inflation
and with the volatility of permanent inflation shocks, and declines
under central bank independence. Importantly, in both cases there
is no specific assessment of the correlation of dispersion with devia-
tions from a quantitative price stability target, possibly because over
such a long period of time substantially different monetary policy
regimes were in place.

The above estimates suggest that certain empirical regularities
linking dispersion among businesses to macroeconomic developments
have broken down over the most recent period of persistently low
inflation. To assess how substantial such breakdown is, from each
set of estimates reported in table 4 we obtain the corresponding
out-of-sample forecast for dispersion and its 95 percent confidence
interval. We plot each confidence interval along with the observed
time series of dispersion in the corresponding panel of figure 6. The
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figure clearly shows that the level of dispersion among businesses
recorded between 2014 and 2016 is at odds with the developments
foreseeable on the basis of deviations from the price stability tar-
get, dispersion and volatility of price changes, and the output gap:
given these developments, the level of dispersion should have been
much higher than that observed. In particular, figure 5 suggests that
the main deviation from the pre-2014 empirical regularity is in the
bivariate relationship between dispersion among businesses and the
current deviation of consumer price inflation from the price stabil-
ity goal. Indeed, a statistical test of the stability of the coefficient
β2 loading the deviation from target in equation (2) does reject the
null hypothesis of no break and locates it in the first quarter of
2014.16

A more formal assessment of the role played by the macroeco-
nomic variables considered in equation (2) is displayed in figure 7.
For each right-hand-side variable xj included in the empirical model,
we compute the difference ΔS

jt = (βS
j − βF

j )xjt, where βS
j and βF

j

are, respectively, the OLS regression coefficients estimated on the
subsample ending in year S and on the full sample ending in 2016.
The sum of Δs over js is therefore the difference between the dis-
persion at time t predicted by the out-of-sample forecast and the
dispersion fitted by the model estimated on the full sample. Thus,
for each t > S, the quantity ΔS

jt tells how the jth right-hand-side
variable contributes to this difference. A glance at the figure shows
that the major driver of the difference between actual and out-of-
sample predicted dispersion, especially detected since 2014, is due to
the weaker conditional correlation between the deviation of inflation
from target and the level of dispersion among agents.

4. Conclusions

This paper is the first to document cross-sectional and time-series
properties of consumer price inflation expectations formulated by
firms. Virtually all existing econometric research on expectations

16Specifically, we perform a supremum Wald test to search for a structural
break on the relevant coefficient; the null of no break is rejected with a p-value
of 0.0001.
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Figure 7. The Wedge between Out-of-Sample Predictions
and Observed Dispersions

Source: Own elaborations of Bank of Italy Survey of Inflation and Growth
Expectations.
Notes: Each panel is based on results of a specific out-of-sample forecast based
on a sample ending in the year displayed on top of the panel (see text and figure
6 for details). π: inflation rate at time of the survey; (πt − π∗)2: (squared) devi-
ation from inflation target (π∗ = 2%); Δπ: absolute quarter-on-quarter change
in inflation; Σ: cross-sectional standard deviation of year-on-year price change of
three-digit HICP items; P(2) (yt − y∗): second-order polynomial of the output
gap.
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focuses on consumers or professional forecasters; yet, ultimately it
is the inflation expectations of price-setting firms that matter for
a fuller understanding of price dynamics. The analysis is based on
the quarterly Survey of Inflation and Growth Expectations of the
Bank of Italy, run since 1999 and unique in that it collects point
estimates of firms’ consumer price inflation at several horizons along
with other information on their price-setting behavior and macroeco-
nomic expectations. We have shown that while firms tend not to be
aware of the most recent available information about inflation when
formulating their expectations, the delay with which it is finally
taken into account is on average rather short, at most one quarter.
This updating delay contributes to about half of the average cross-
sectional dispersion of expectations. The remaining cross-sectional
dispersion is hardly a reflection of firms’ heterogeneity itself, a result
in contrast with the evidence available for consumers’ expectations,
in which a large share of heterogeneity is explained by differences in
their observable characteristics; it is, however, related in a system-
atic way to developments in certain economic aggregates. Specifi-
cally, our analysis has shown that the dispersion of expectations of
informed agents is substantial in all phases of the business cycle but
tends to be higher when inflation is farther away from the ECB’s
price stability goal, when its short-term swings are larger, and when
price dynamics of consumption items are more diverse. These fea-
tures are largely in line with those documented for U.S. consumers
and professional forecasters by Mankiw, Reis, and Wolfers (2003)
and for OECD professional forecasters by Dovern, Fritsche, and
Slacalek (2012) and hardly replicated by standard macroeconomic
models.

Importantly, we have shown that the empirical link between the
dispersion of expectations and the gap between current inflation
and the price stability objective has considerably weakened between
2014 and 2016, when dispersion among informed agents has shrunk
even with inflation still short of the ECB’s price stability goal. We
have also found that, over basically the same period, firms have put
a steadily increasing weight on their prior beliefs of low inflation,
a reflection of the perceived lower uncertainty surrounding them.
Taken together, these results provide further evidence that inflation
expectations still suffer from a growing risk of de-anchoring (Buono
and Formai 2018, Natoli and Sigalotti 2018).
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