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Abstract

This paper investigates the effects of media coverage and macroeconomic con-
ditions on inflation forecast disagreement of German households and professional
forecasters. We adopt a Bayesian learning model in which media coverage of infla-
tion affects forecast disagreement by influencing information sets as well as predictor
choice. Our empirical results show that disagreement of households depends on the
content of news stories (tone) but is unaffected by reporting intensity (volume) and
by the heterogeneity of story content (information entropy). Disagreement of pro-
fessionals does not depend on media coverage. With respect to the influence of
macroeconomic variables we provide evidence that disagreement of households and
professionals primarily depends on the current rate of inflation.
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1 Introduction

Survey data on inflation expectations reveals that households as well as professional fore-

casters generally disagree about the course of inflation over the next 12 months. Relying

on data from the University of Michigan Surveys of Consumers, Mankiw, Reis, and Wolfers

(2003) document substantial heterogeneity in households’ inflation expectations.1 Albeit

on lower levels than disagreement of households, disagreement among professional fore-

casters is still considerable as shown by Lahiri and Sheng (2008a, 2008b) for G7 countries

and by Mankiw, Reis, and Wolfers (2003) for the U.S.

Recent theoretical contributions emphasize that disagreement can be persistent and

may significantly affect economic allocations. Acemoglu, Chernozhukov, and Yildiz (2007)

show that if Bayesian agents are uncertain about the interpretation of signals their beliefs

may not converge in the limit. Omitting the typically assumed convergence significantly

alters outcomes in various game theoretic and asset market settings, as Acemoglu, Cher-

nozhukov, and Yildiz (2007) further demonstrate. On entirely different theoretical grounds,

the sticky information model of Mankiw and Reis (2002, 2006) establishes a relation be-

tween disagreement and macroeconomic dynamics. In the sticky information model agents

inform themselves only sporadically about the economy. As a result, information sets dif-

fer across agents, generating disagreement in expectations. Mankiw and Reis (2006) show

that a model with staggered updating at the side of firms, workers, and consumers repro-

duces empirical patterns such as the acceleration phenomenon and the smoothness of real

wages. That disagreement about inflation expectations is relevant for monetary policy is

highlighted by Sims (2008). Relying on a frictionless two period model, Sims (2008) demon-

strates that disagreement among asset market participants may produce over-investment

in real assets and may potentially delay and distort monetary policy actions.

Regarding the empirical side, however, the literature on determinants of disagreement

1In the University of Michigan Surveys of Consumers, disagreement in terms of the interquartile range
of one year ahead expected inflation averages at about 4% after 1990. Using various surveys, other authors
find that inflation expectations differ significantly across socioeconomic groups, see, e.g., Souleles (2004),
Bryan and Venkatu (2001), and Jonung (1981).
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is relatively small and centers on professional disagreement.2 Our paper contributes to the

understanding of disagreement by investigating one particular source of information that

is most relevant for households: the mass media. The important role of the media for

belief formation is underlined by Blinder and Krueger (2004). Based on a representative

survey of U.S. households, these authors find that television and newspaper news are the

predominant information sources that households consult to form their expectations about

economic issues.3 That media coverage directly affects inflation expectations has, to the

best of our knowledge, been shown by two papers so far. Using quarterly U.S. data from

1981 to 2000, Carroll (2003) investigates how the accuracy of consumers’ inflation expec-

tations is related to the number of news stories on inflation in two important newspapers.

Carroll (2003) finds that the accuracy of inflation expectations is positively related to the

amount of media reporting. Moreover, it is shown that in an epidemiological model house-

holds update their beliefs more frequently in periods of intense media reporting. Relying

on detailed monthly media content data for Germany from 1998 to 2007, Lamla and Lein

(2008) additionally consider how the tone of media coverage affects inflation expectations.

In line with Carroll (2003), the authors find that accuracy of expectations is positively re-

lated to the intensity of reporting, but that reports on rising inflation may bias households’

expectations.4

To conceptually understand the role of media coverage for inflation forecast disagree-

ment we adopt a Bayesian learning model. In our model, agents update their prior expec-

tations about inflation by absorbing news transmitted by television and newspapers. Each

media report only contains a noisy signal about future inflation. Consequently, agents

face a signal extraction problem. The basic structure of our model is borrowed from Kan-

del and Zilberfarb (1999) and Lahiri and Sheng (2008a) who propose a simple approach

2See, e.g., Lahiri and Sheng (2008a, 2008b), Capistrán and Timmermann (2008), Batchelor (2007),
Döpke and Fritsche (2006), Giordani and Söderlind (2003), and references therein. For empirical research
on household disagreement see Mankiw, Reis, and Wolfers (2003) and Branch (2004, 2007).

3Fullone et al. (2007) provide similar evidence for Italy based on data from the OECD.
4Other studies consider the relation of media activity and consumer sentiment about real economic

activity rather than inflation and confirm the relevance of media reporting, see Doms and Morin (2004)
and Soroka (2006).
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to introduce heterogeneous forecasting models into the standard learning model. In our

model media coverage affects forecast disagreement by influencing information sets as well

as by influencing how people interpret information. We empirically test the effects of the

intensity (volume) of media reporting about inflation, the heterogeneity of story content,

and the tone of media coverage conditional on a set of macroeconomic determinants of

disagreement. As opposed to macroeconomic variables, we expect that media coverage

only affects disagreement of households. Professional forecasters should generally have in-

centives to acquire the most recent information and select forecasting models irrespective

of media activity.

This paper is structured as follows. Section 2 develops the theoretical framework and

the hypotheses on the effects of media coverage and the macroeconomic state on inflation

forecast disagreement of consumers and professionals. Section 3 presents the data and

the quantitative measures of disagreement and media activity. Section 4 discusses the

empirical results. In a first step we investigate a specification that explains disagreement

by macroeconomic variables only. In a second step we examine the conditional effects of

media coverage. Section 5 concludes.

2 Modeling Disagreement

Beliefs about future inflation may differ across respondents due to differences in information

sets and forecasting models. Put more formally, survey respondent i forms a belief zi,t about

future inflation such that:

zi,t = fi,t(Ii,t) (1)

where Ii,t is the information set and fi,t(.) the forecasting model employed by respondent i

at time t. A possible measure of disagreement dt is the cross-sectional variance of beliefs:

dt =
1

N − 1

N∑
i=1

(zi,t − z̄t)
2 (2)
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where N is the number of respondents and z̄t the cross-sectional mean of forecasts in period

t. Understanding disagreement thus requires a framework that explains the time-varying

heterogeneity of information sets and forecasting models across respondents. Mankiw and

Reis (2002) suggest an information delay model in which agents update their information

sets only sporadically due to costs associated with acquiring and processing information.

A related model is proposed by Carroll (2003). In his model only a fraction of agents

encounters news about inflation at a given time, resulting in epidemiological dynamics of

aggregate expectations and disagreement. But as Sims (2003) and Williams (2003) argue,

information delay models seem less appropriate for explaining disagreement among (profes-

sional) forecasters who have incentives to employ the most recent information. Relying on

information theory, Sims (2003) more generally models economic agents as having finite ca-

pacity to acquire and process information. Disagreement in expectations then results from

idiosyncratic information processing errors and from heterogeneous objective functions and

information processing constraints.5

We adopt a related signal extraction model to conceptually understand the role of media

coverage. In our model, agents update their prior expectations about inflation by absorbing

news transmitted by television and newspapers. Each media report only contains a noisy

signal about future inflation. Consequently, agents update their prior beliefs by Bayesian

learning. The model’s basic structure is borrowed from Kandel and Zilberfarb (1999).

These authors suggest a simple approach to introduce heterogeneous forecasting models

into the standard learning framework. Our model allows for two distinct mechanisms by

which media coverage affects recipients’ beliefs. First, the media transmits information

relevant for predicting inflation, consistent with a traditional economic view of the media.

Second, media coverage affects what recipients concern to be important and, consequently,

how they form their forecasts. This second mechanism is motivated by agenda setting

theories which play an important role in contemporary media effects research.

5Alternative explanations of expert disagreement include strategic behavior (Laster et al., 1999), herd-
ing, conservatism, optimism (Batchelor, 2007) or asymmetric loss functions (Capistrán and Timmermann,
2008).
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Assume that at the beginning of month t agent i has an initial prior belief about the

future inflation rate (prior forecast). The prior belief Πi,t is normally distributed with

mean πi,t and variance ai,t:

Πi,t ∼ N(πi,t, ai,t) (3)

During each month the agent absorbs a number V of media reports. We assume that each

media report only contains noisy information relevant for predicting future inflation. In

addition, agents may disagree in their forecasts even if their information sets are identical

because they employ different predictors. Conditional on a media report L̃v,t agent i derives

the following estimate of future inflation:

πv,i,t+1 = L̃v,t − µi,t = Lv,t − µi,t − εv,t, εv,t ∼ N(0, bt) (4)

This equation states that each media report contains the signal Lv,t (the rational forecast

of inflation) and a noise term εv,t which cannot be discerned by the agent. The noise

term allows for heterogeneity in the content of media reports about inflation, with the

degree of heterogeneity being captured by bt. Assuming that media reports are unbiased

such that E(εv,t) = 0 is not restrictive for the purpose of understanding disagreement, as

will be shown below. Unlike in the standard learning setting, the above equation models

the estimate of inflation to be individual specific by allowing agents to interpret the same

media report differently. Following Kandel and Zilberfarb (1999) and Lahiri and Sheng

(2008a) we model this by including the individual specific term µi,t. The µi,t is unknown

to the agent and reflects that some agents form more optimistic or pessimistic forecasts

given the same information L̃v,t. More generally, µi,t captures heterogeneity in forecasting

models across agents.6

Agent i thus faces a signal extraction problem. Given the prior belief about future

inflation and V units of noisy media reports the agent has to infer Lv,t. The agent updates

6This is the so called differential interpretation hypothesis put forward by Kandel and Zilberfarb (1999).
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his prior belief according to Bayes’ rule:

ki(πi,t+1|{L̃v,t}) ∝
V∏

v=1

fi(L̃v,t|πi,t)h(πi,t) (5)

where h(.) is the prior density, fi(.) the conditional density of the observed public informa-

tion given the prior belief πi,t, and ki(.) the resulting posterior density given media reports

{L̃t} = L̃1,t, ..., L̃V,t. Under the normality assumptions the posterior distribution is again

normal with mean:

E
(
πi,t+1|{L̃v,t}

)
= ρi,tπi,t + (1− ρi,t)

(
L̄t − µi,t

)
(6)

where L̄t = V −1
∑V

v=1 L̃v,t. The mean of the posterior distribution (henceforth posterior

forecast πi,t+1) is a weighted average of the prior mean and the average noisy signal obtained

from the media. The weight on the prior mean is given by:

ρi,t =
1
V

bt

ai,t + 1
V

bt

=
αi,t

αi,t + βt

(7)

where αi,t = 1
ai,t

and βt = 1
1
V

bt
are the precision of the prior and the precision of the public

signal. Under the assumption that L̃v,t, ρi,t, and µi,t are mutually independent for any t it

can be shown that the cross-sectional variance of the posterior forecast is:7

V ar(πi,t+1) = V ar(πi,t)
(
V ar(ρi,t) + E(ρi,t)

2
)

(8)

+ V ar(µi,t)
(
V ar(ρi,t) + (1− E(ρi,t))

2
)

+ V ar(ρi,t)
(
E(L̄t)− E(µi,t)− E(πi,t)

)2

Let us first assume that no differential interpretation of information exists, i.e. V ar(µi,t) =

0 and that weights on priors are identical across agents, i.e. V ar(ρi,t) = 0. Then, equation

7See Kandel and Zilberfarb (1999) or Lahiri and Sheng (2008a) for a derivation of this result.
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(8) reduces to:

V ar(πi,t+1) = V ar(πi,t)ρ
2
t (9)

In this simple case, a higher volume of media reporting, reflected in a higher number of

media reports V , reduces disagreement. If the number of media reports V goes to infinity

the weight on prior beliefs goes to zero and all agents adopt the identical information set. If

agents do not absorb any news such that V = 0, no updating takes place and disagreement

is determined by the dispersion of prior beliefs. That the amount of media reporting about

inflation is positively related to the absorption of new information by households is also

suggested by empirical results of Carroll (2003) and Lamla and Lein (2008). This leads to

the following hypothesis:

H1: The higher the volume of media reporting, the lower is inflation forecast disagreement

of consumers.

Not only the volume of media reporting matters, but also its content.8 In particular, the

model suggests that the more homogeneous media statements about inflation are, repre-

sented by a lower variance bt of the noise term, the lower is disagreement. If all media re-

ports contain the identical message such that the variance of the noise component collapses

to 0, information sets become homogeneous. We empirically capture the heterogeneity of

media reporting by computing the information entropy of media statements within a given

month. This measure will be introduced in the next section. The second hypothesis reads:

H2: The lower the heterogeneity (information entropy) of statements about inflation, the

lower is inflation forecast disagreement of consumers.

Note that in the Bayesian model heterogeneity in media coverage does not directly cause

forecast disagreement. Rather, heterogeneity is averaged out in the process of Bayesian

updating and exerts only an indirect effect as it determines the weight agents put on

8Previous research of Lamla and Lein (2008) shows that the content of media reporting affects accuracy
of consumers’ inflation expectations.
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their (heterogeneous) prior beliefs. More importantly, the Bayesian model illustrates that

the above relations are ambiguous once agents interpret media reports differently, i.e. if

V ar(µi,t) > 0. In the general case, disagreement is driven by four main components: the

cross-sectional variance of prior beliefs (V ar(πi,t)), the extent of different interpretation of

the public signal (V ar(µi,t)), the average weight that agents assign to their prior forecasts

(E(ρi,t)), and the cross-sectional variance of prior weights (V ar(ρi,t)). The marginal effects

of the variance terms on forecast disagreement is nonnegative, while the marginal effect of

E(ρi,t) is ambiguous. Ignoring the indirect effect on its own variance, the marginal effect of

E(ρi,t) depends on the dispersion of the priors and the extent of differential interpretation:

∂V ar(πi,t+1)

∂E(ρi,t)
= (V ar(πi,t) + V ar(µi,t)) 2E(ρi,t)− 2V ar(µi,t) (10)

This expression tends to be positive if the cross-sectional variance of prior expectations is

large relative to the extent of differential interpretation, and/or if the average weight on

priors is large. If information is not interpreted differentially a lower average weight on

heterogeneous prior beliefs always decreases forecast disagreement. But if new informa-

tion is interpreted differentially, then updating with new information may raise forecast

disagreement above initial prior disagreement.9

We expect that the extent of differential interpretation V ar(µi,t) can be affected by

media coverage. This conjecture is motivated by agenda setting theories in media effects

research.10 Agenda setting theories suggest that the primary role of media lies in influencing

what people concern to be important. In traditional agenda setting models the amount

of media reporting (so called media salience) affects where an issue ranks on recipients’

agendas. On empirical grounds Sheafer (2007) extends the traditional notion, arguing that

not only the volume but also the tone of media coverage is relevant. The findings of Sheafer

9Moreover, if the weights on prior beliefs are heterogeneous (V ar(ρi,t) > 0) then the level of the rational
forecast may in itself play a role for disagreement. This follows from the last line of equation (8): if the
information transmitted by the media diverges from prior expectations, then disagreement will rise if
updating varies across agents. Only in this case a systematic media bias could affect inflation forecast
disagreement.

10See McCombs and Shaw (1972) for a seminal contribution. Recent surveys of the agenda setting
literature are conducted by Dearing and Rogers (1996) and McCombs (2004).
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(2007) suggest that in particular negative news indicating that inflation is worrisome should

raise the perceived importance among recipients. In contrast, a neutral or positive tone

of news might not affect how concerned agents are with inflation or might even decrease

perceived issue importance.

We argue that in economic terms agenda setting affects the perceived costs and benefits

agents assign to forecasting inflation. If agents are more concerned about inflation then

the cost-benefit ratio of forecasting becomes more favorable towards forming an elaborate

and costly forecast. That households indeed choose predictors by rationally evaluating

predictor costs and benefits is confirmed by Branch (2004, 2007).11 If inflation moves up

the public agenda then one would expect predictors to become more homogeneous. Agents

that normally are not concerned with forecasting inflation begin to form more elaborate

forecasts and their predictors converge towards predictors of agents that employ elaborate

predictors independently of media reporting.

Apart from the effects of the volume and the dispersion of story content for the trans-

mission of information, we thus expect that the extent of differential interpretation is lower

in times when the amount of media reporting is high and when the tone of media coverage

suggests that inflation is rising. Since
∂V ar(πi,t+1)

µi,t
> 0 we obtain the following hypothesis:

H3: A high volume and in particular media coverage indicating rising inflation decreases

disagreement among consumers.

As opposed to consumers, professional forecasters should generally be well informed

and select predictors independently of media coverage. The last hypothesis thus reads:

H4: Media reporting does not affect disagreement of professional forecasters.

Media coverage of inflation will to some extent reflect the actual macroeconomic state.

Moreover, not only professionals but also households will rely on various information

11Building on the Brock and Hommes (1997) theory of rational predictor selection, Branch (2004, 2007)
estimates a model in which consumers rationally chose from a set of predictors by evaluating costs and
benefits of each predictor. Branch (2004, 2007) finds such a model to be consistent with response behavior
in the University of Michigan Surveys of Consumers.
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sources to form an inflation forecast. In particular, households obtain information from

their daily economic interactions as consumers or workers. Hence, information about the

macroeconomic state will directly affect expectations and thereby forecast disagreement,

independently of the amount of reports, the heterogeneity of story content, or the tone

of reporting. By consequence, to identify the intrinsic relevance of media coverage we

need to control for confounding macroeconomic factors. Motivated by empirical findings

of Mankiw, Reis, and Wolfers (2003) we consider three potential macroeconomic control

variables: the inflation rate, inflation volatility, and relative price variability.12

The inclusion of these variables is also theoretically justified, although the relation with

disagreement ambiguous. Theories of rational inattention (Sims, 2003) and theories of

rational predictor selection (Branch, 2004, 2007) suggest that the inflation rate is, to some

extent, negatively correlated with survey disagreement. As inflation is rising, incentives

to closely track inflation may rise too and sticking to outdated information may become

more costly. If inflation exceeds some threshold, however, uncertainty about the choice of a

forecasting model and disagreement about the interpretation of available information might

rise as well. This effect is expected to be particularly relevant once inflation significantly

deviates from the monetary policy target level or in times of a regime change (Kandel

and Zilberfarb, 1999). For consumers we might thus observe a nonlinear effect of inflation

on disagreement. At low levels a rise in inflation draws the attention of households who

are subject to the economic incentives to track inflation more closely, lowering overall

disagreement since information sets become more homogeneous. At higher levels however,

uncertainty about the choice of a forecasting model and differential interpretation of public

information raise forecast disagreement, despite high levels of attention and homogeneous

information sets. Since professional forecasters’ information sets should not depend much

on the level of inflation, differential interpretation should dominate for them.

12Using U.S. data Mankiw, Reis, and Wolfers (2003) find that the inflation rate is a robust predictor
both of consumer and professional disagreement, while inflation volatility and relative price variability
are primarily relevant for consumers. Mankiw, Reis, and Wolfers (2003) additionally consider the output
gap which is significant for consumer disagreement in some specifications. All variables are found to be
positively related to disagreement.
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The effect of inflation volatility might be similar to the effect of the inflation level.

Theories of rational inattention suggest that consumers spend more time observing the

inflation rate when it is volatile. But if inflation is highly volatile uncertainty about how

to predict it might be high, too. Hence differential interpretation of the same information

becomes more important. That forecast disagreement is rising in inflation volatility is

also suggested by the sticky information model of Mankiw and Reis (2002, 2006). In this

model, any change in the rate of inflation raises the heterogeneity of information sets across

economic agents. Again, one would expect that the effect of attention primarily concerns

consumers. The third macroeconomic variable we consider is relative price variability,

i.e. the variation of inflation rates across subcomponents of the consumer price index.

We expect that this variable is positively correlated with disagreement of households and

professionals. In particular, results of Souleles (2004) and Bryan and Venkatu (2001)

suggest that households may not necessarily have the official inflation rate in mind, but may

rather refer to inflation as observed in their private consumption basket. Hence, relative

price variability should directly raise forecast disagreement since it induces heterogeneity in

the information sets of households. A positive correlation with professional disagreement

might once more reflect uncertainty about the choice of an adequate forecasting model.

3 Data

Households’ beliefs about actual and future consumer price inflation are taken from the

Joint Harmonized EU Consumer Survey. Within this framework a representative sample

of roughly 1’500 German households is surveyed every month.13 Inflation expectations

are captured by asking households: “By comparison with the past 12 months, how do you

expect that consumer prices will develop in the next 12 months? They will...”. Respondents

express their beliefs on a five-option scale: “increase more rapidly, increase at the same

rate, increase at a slower rate, stay about the same, fall”.14

13The consumer survey consists of 15 qualitative questions that relate to the household’s financial situa-
tion, perceived economic conditions, and planned savings and spending, see European Commission (2007).

14Survey respondents may also opt for a “don’t know” answer.
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Survey results are publicly available as aggregate shares over qualitative response cat-

egories. We quantify inflation forecast disagreement of households by computing an index

of qualitative variation (IQV) based on the response shares in the 5 categories:

Q(X) =
K

K − 1

(
1−

K∑
i=1

p(xi)
2

)
(11)

where K = 5 is the number of categories in the EU consumer survey question on expected

inflation, and p(xi) the fraction of answers in category xi. The scaling factor K
K−1

ensures

that 0 ≤ Q(X) ≤ 1. Maag (2009) finds that the IQV closely traces the actual standard

deviation of quantitative responses in a survey that records both qualitative and quanti-

tative inflation expectations. Moreover, the study shows that the IQV outperforms other

quantification approaches, such as the probability method or the disconformity index.15

Disagreement of professional forecasters is based on quantitative point forecasts taken

from the Consensus Economics survey. Consensus Economics has been surveying roughly

30 experts of private and public institutions in Germany on a monthly basis over the entire

sample period. Unlike the consumer survey, the Consensus Economics survey asks for (fixed

event) forecasts of inflation over the current and the upcoming calendar year. We adopt the

weighting approach commonly used in the literature to compute 12 months ahead (fixed

horizon) forecasts.16 As a measure of disagreement we follow Giordani and Söderlind (2003)

and employ the quasi-standard deviation (QSD) defined as half the difference between the

84th and 16th percentile of the point forecasts as a measure of disagreement. The quasi-

standard deviation is robust to outliers and corresponds to the usual standard deviation if

point forecasts are normally distributed.

Figure 1 shows inflation forecast disagreement of consumers and professionals. The

15Maag (2009) reports that the correlation of the IQV with the standard deviation of actual quantitative
responses is about 0.8 using monthly micro-data from the Swedish consumer survey, 1996–2008. An
alternative to the IQV can be derived by quantifying the survey data with the Carlson and Parkin (1975)
approach or a related probability method. Under the assumption of normality this method allows to derive
the implied standard deviation of beliefs. However, Maag (2009) finds that this measure is only weakly
correlated with actual dispersion of inflation expectations.

16The 12 months ahead inflation expectation formed in month m of year t is given by 13−m
12 πc

t + m−1
12 πc

t+1,
where πc

t is the inflation expectation for year t.
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sample average of the IQV for consumers is 0.86, the average QSD for professionals 0.39%.

Disagreement of consumers and professionals show considerable variation over time with

standard deviations of 0.06 and 0.08% respectively. Consumer disagreement exhibits a

level shift around 01/2002, coinciding with the euro cash changeover. Since our focus does

not lie on understanding this particular event we account for the shift by including an

indicator variable that is equal to unity from 01/2002. Professional disagreement also rises

after the euro cash changeover, but falls back to its initial level in 2004. The figure indicates

that consumer and professional disagreement are only weakly correlated: the correlation

coefficient is 0.39. Also, disagreement of professionals appears to be less persistent than

disagreement of consumers. Overall, the figure suggests that different drivers are relevant

for consumer and professional disagreement.

Our set of explanatory macroeconomic variables is based on the Harmonized Index

of Consumer Prices (HICP) as published by Eurostat. The inflation rate is computed

as the year-over-year percentage change of the HICP. As a measure of inflation volatility

we use the squared monthly change in the inflation rate, averaged over three months

(i.e. between t and t − 2).17 Finally, following the literature we compute relative price

variability as a weighted standard deviation of inflation rates in HICP subcomponents

(see, e.g., Jarmarillo, 1999):

RPVt =

√√√√
I∑
i

wi,t (πi,t − πt)
2 (12)

where wi,t is the weight of HICP subindex i, πi,t the inflation rate in subindex i, and πt the

overall HICP inflation rate. Our measure is based on 39 monthly HICP subcomponents

and annual weights obtained from Eurostat.18

Figure 2 shows the macroeconomic variables. While the HICP inflation rate exhibits

only moderate variation, relative price variability is comparatively high and volatile. In

17We have also considered the squared monthly change and the absolute monthly change, with identical
qualitative results.

18The 39 subcomponents correspond to the COICOP 3-digit aggregates as provided by Eurostat. All
series are available from 01/1995 onwards.
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the periods 2000–2001, 2004–2006, and in 2008 relative price variability attains levels of

above 4%. The series is positively correlated with the inflation rate, with a correlation

coefficient of 0.41. Inflation volatility is only weakly correlated with the inflation rate

and relative price variability, correlation coefficients are 0.28 and 0.33 respectively. The

figure also indicates that no simple linear relation between the macroeconomic variables

and disagreement exists in this period of relatively low inflation.

The media content data has been kindly provided by the media research institute Medi-

atenor. The data-set covers a wide range of newspapers and television news on a monthly

frequency for the time span 01/1998 to 09/2007 in Germany. It covers all statements deal-

ing with inflation which are at least five lines long in the case of printed media and last

at least five seconds for television broadcasts.19 The coding is based on the standards of

media content analysis (see, e.g., Holsti, 1969). Media content analysis allows to capture

the content of each statement, while being objective and reproducible. This is achieved by

continuous training of the coding specialist, a solid definition of the code book, and regu-

larly executed inter-coder reliability tests. For each media report, the direction inflation is

taking according to this report is encoded using the three categories “rising”, “unchanged”,

and “falling”.

Based on this data we generate a number of explanatory variables that capture media

activity. The volume of media coverage (V ) is simply given by the overall sum of media

reports that mention inflation in a given month. Our measure of heterogeneity of media

reports (variance bt) is based on the direction of news. Given the shares p(xi), i = 1, 2, 3,

of reports stating that inflation is rising, unchanged, or falling we compute Shannon’s

19In detail following news sources are analyzed: Daily press: Frankfurter Allgemeine Zeitung, Welt,
Süddeutsche Zeitung, Frankfurter Rundschau, Tageszeitung, Neue Zürcher Zeitung, Berliner, Volksstim-
mer, Sächsische, Westdeutsche Allgemeine Zeitung, Kölner Stadt-Anzeiger, Rheinischer Merkur; daily TV-
News: ARD Tagesschau, Tagesthemen, ZDF Heute, Heute Journal, RTL Aktuell, SAT.1 18:30, ProSieben
Nachrichten; Weekly Press: Spiegel, Focus, Die Woche, Wochenpost, Welt am Sonntag, Bild am Sonntag,
Die Zeit.
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measure of information entropy which is given by:

H(X) = −
K∑

i=1

p(xi)ln (p(xi)) (13)

where K = 3 is the number of values of characterizing the direction of media reports. Under

the convention that 0ln(0) = 0 this measure is bounded such that 0 ≤ H(X) ≤ ln(3) ≈ 1.1.

Figure 3 shows the overall sum of reports and the information entropy. The figure

indicates that the volume is relatively high in the years 2000–2003 and in 2007, coinciding

with the euro cash changeover and the rise in inflation due to energy prices at the end of

the sample period. Correlation of the inflation rate with the volume of media reports is

only 0.30, however. The entropy of statements about the direction inflation is taking is a

highly volatile process. Only towards the end of the sample, information entropy shows a

declining tendency.

The variables that capture the tone of media coverage are based on the shares of reports

indicating a particular direction of inflation relative to the monthly total number of reports

about inflation. We consider the tone, computed as the difference between the fraction of

reports stating that inflation is rising and the fraction of reports stating that inflation

is falling. A positive tone thus reflects that news indicating rising inflation predominate.

Moreover, we consider the share of reports stating that inflation takes a particular direction.

Figure 4 shows the tone as well as the shares of reports indicating that inflation is rising

and falling. The figure reveals that the share of articles with rising direction is particularly

high in the years 2000–2001 and at the end of the sample period. This is also reflected

in the tone of media coverage. On average the tone is slightly positive but highly volatile

with a standard deviation of about 0.3.
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4 Estimation Results

4.1 Macroeconomic Determinants of Disagreement

Our empirical analysis of disagreement begins by looking at the macroeconomic determi-

nants that have been motivated in the previous sections. We aim at identifying a baseline

specification of disagreement to which the media variables will be added in a second step.

The analysis centers on linear regressions of the following form:

V ar(πi,t) = β1V ar(πi,t−1) + β2πt−1 + β3π
2
t−1 + ... + βp−1 + βpd + εt (14)

The dependent variable is the index of qualitative variation for consumers and the quasi

standard deviation for professionals. The specifications control for the euro cash changeover

by including a step dummy d which is unity from 2002 onwards. To account for the

publication lag of macroeconomic information we include the macroeconomic correlates,

e.g. actual HICP inflation πt−1, with a one month lag. Moreover, the model contains a

lagged dependent variable. This is motivated by equation (8) which illustrates that the

dispersion of prior beliefs is a potentially important determinant of survey disagreement.20

In an attempt to move closer to the Bayesian model we additionally report results for the

following specification:

V ar(πi,t) = V ar(πi,t−1)
(
β1 + β2πt−1 + β3π

2
t−1 + ...

)
+ βp−1 + βpd + εt (15)

In this model, the macroeconomic covariates indirectly influence forecast disagreement by

affecting the weight on the proxy of prior beliefs V ar(πi,t). Both models are estimated

using ordinary least squares.21

20The lagged dependent variable is of course only an approximate measure of prior disagreement because
the underlying forecasts refer to a one month lagged target horizon.

21All estimations allow for heteroscedasticity. Estimations of models without lagged dependent variables
additionally allow for serial correlation by employing the Newey-West estimator. We have tested for
residual correlation in specifications with a lagged dependent variable using the Breusch-Godfrey LM test
of no serial correlation.
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In column (1) of Table 1 we provide an initial specification of disagreement which

is estimated over the sample period 01/1998–09/2007 for which media content data is

available. This specification includes HICP inflation, inflation volatility, and relative price

variability. Following the theoretical line of argumentation we allow for a nonlinear effect of

the inflation rate, reflecting that inflation affects agent’s attentiveness as well as uncertainty

about the choice of a forecasting model. The estimations show that inflation and inflation

squared are highly significant for consumers. For professional disagreement, only the level of

inflation is significant. In contrast to our anticipation, inflation volatility and relative price

variability are insignificant both for consumers and professionals. The lagged dependent

variable is highly significant in all specifications. The coefficient estimates suggest that

disagreement of consumers is more persistent than disagreement of professionals, but that

both variables are stationary. The lower persistence of professional disagreement is in line

with the anticipation that professional forecasters are more responsive to new information

than consumers.

Column (2) presents estimation results of the alternative model specified in equation

(15) including the same set of macroeconomic variables. The estimations confirm the

above findings. But while inflation still exerts a significant nonlinear effect on consumer

disagreement, the level of inflation is not significant for professional disagreement anymore.

Relying on these results, column (3) presents our preferred macroeconomic specifica-

tion which excludes inflation volatility and relative price variability. While professional

disagreement is unaffected by both variables, the nonlinear effect of inflation on consumer

disagreement remains highly significant. Figure 5 illustrates this effect. The dots repre-

sent actual observations and the dashed lines offer the 95% confidence interval. The figure

reveals that if inflation is below a threshold of about 1.8%, disagreement is declining in

inflation. After this threshold, however, disagreement is rising in inflation. A possible

interpretation of this pattern along the lines of Kandel and Zilberfarb (1999) is that agents

begin to disagree about which forecasting model is adequate in an uncertain environment

with inflation rates that diverge from the 2% level the ECB considers to be in line with

price stability. A negative marginal effect of inflation is also consistent with rational the-
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Figure 5: Marginal effect of inflation on consumer disagreement

Notes: The dots represent actual observations and the dashed lines offer the confidence bands of two
standard deviations width. Underlying regression is shown in Table 1, column (3).

ories of predictor selection that suggest that the incentives to update information sets are

increasing in inflation. Column (3) indicates that in the reduced specification professional

disagreement is not significantly affected by inflation.

The findings regarding the significance of macroeconomic variables are only partially

consistent with results of Mankiw, Reis, and Wolfers (2003) for the U.S. These authors

report the inflation rate is a robust predictor of consumer disagreement. In contrast to our

results however, Mankiw, Reis, and Wolfers (2003) find that (in specifications without a

lagged dependent variable) relative price variability and inflation volatility are significant,

too. Regarding professional disagreement, they report that the estimated effect of the

inflation rate is significant and positive. These differences to our results might be explained

by their sample horizon which covers 30 years and includes periods of very high inflation

rates and inflation volatility. Contrary to that, our sample horizon is characterized by

relatively low levels of inflation and inflation volatility, with inflation ranging between

0.1% and 2.8%. We therefore provide results for an extended sample period that includes
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the episode of high inflation in 2007 and 2008.22 The estimation results are presented in

column 4 of Table 1. While the effects of inflation on consumer disagreement are confirmed,

inflation also exerts a significant nonlinear effect on professional disagreement. Professional

disagreement is rising in inflation once inflation exceeds a level of about 2.7%. Thus, we

presume that this non-linear effect has general validity for disagreement.

In sum the above results show that one month lagged inflation has a significant non-

linear effect on consumer disagreement. Professional disagreement is less persistent than

consumer disagreement and only depends on inflation in one specification but is otherwise

unrelated to the considered set of macroeconomic variables. But in a longer sample pe-

riod that includes the recent episode of high inflation we also detect a nonlinear effect of

inflation on professional disagreement. We therefore include the first lags of inflation and

inflation squared as control variables in evaluating the effects of media coverage.

4.2 Effects of Media Reporting on Disagreement

This section systematically adds media variables to the baseline macroeconomic specifica-

tion presented in column (3) of Table 1. In a first step, we investigate the media variables

which, according to the Bayesian learning model, are relevant for the dispersion of infor-

mation sets. According to Hypothesis (1), an increase in the amount of media reports

on inflation raises the ratio of signal to prior precision which lowers disagreement among

consumers. Similarly, Hypothesis (2) states that the lower information entropy of story

content is, the less weight households will put on their (heterogeneous) prior beliefs and the

lower consumer disagreement will be. In column (1) of Table 2 we test these hypotheses by

including the monthly number of reports dealing with inflation and the information entropy

of statements about the direction of inflation. In contrast to our hypotheses, both variables

are insignificant.23 From the model viewpoint this suggests that households interpret new

information differentially such that the marginal effect of updating on forecast disagree-

ment (equation 10) is zero. Consistent with Hypothesis (4), professional disagreement is

22This sample period covers 04/1996–09/2008 and is defined by HICP data availability.
23A separate inclusion of volume and entropy does not change this result.
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unaffected by media variables.

In a second step, we add the media variables that are expected to affect the dispersion

of predictors. Column (2) of Table 2 includes the tone of media coverage, represented by

the difference of the share of articles indicating that inflation is rising and the share of

articles indicating that inflation is falling. The tone of media coverage is highly significant

for consumers. Notably, we can also disentangle the effect of the tone into the effects of

reports indicating that inflation is rising or falling. Column (3) reveals that consumer

disagreement is decreasing in the share of media reports that signal rising inflation. The

estimated coefficient is highly significant. The volume of media reporting which might also

be relevant for the agenda setting function remains insignificant. Hence, rather than the

absolute volume the relative tone of reporting is important. In line with Hypothesis (3),

these results suggests that consumer disagreement is lower if media coverage emphasizes

that inflation is rising. This result is consistent with the model view that by setting the

agenda media coverage influences predictor choice and thereby forecast disagreement.

Column (4) presents estimation results of the alternative model specified in equation

(15). The estimations confirm the above findings and indicate that the share of media

reports pointing to rising inflation directly affect the weight consumers put on their prior

beliefs.

Excluding the lagged dependent variable and the euro cash changeover dummy, the

adjusted R-squared of a linear regression that only includes media variables is 0.33 for

consumers, as compared to an R-squared of 0.05 from a regression that only includes

macroeconomic variables.24 The higher R-squared of a specification including only the

media variables is in line with the notion that the media transmit macroeconomic variables

and additionally interpret these variables. Therefore, the media variables contain more

information than just the macroeconomic variables. Regarding the quantitative importance

of the identified effects, column (3) of Table 1 suggests that if the share of reports pointing

to rising inflation increases from 0 to the maximum of 1 forecast disagreement declines by

0.04. This may seem low given the IQV’s standard deviation of 0.06, but it is economically

24Detailed results are available upon request.
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more relevant than the effect of the inflation rate. Evaluated at the sample mean of the

respective series the marginal effect of a one standard deviation shock to the share of

positive reports is -0.008, while the marginal effect of a one standard deviation shock to

inflation is -0.002.25 The finding that media coverage has a stronger impact on consumer

disagreement than the raw macroeconomic figure itself relates to the recent literature on

macroeconomic literacy. In particular, results of Blinder and Krueger (2004), Fullone et

al. (2007), and Lusardi and Mitchell (2007) show that while consumers are incompletely

informed about macroeconomic and financial issues, television and newspaper reports are

the most important sources of information for them. In sum, these results suggest that it

is primarily through the transmission and interpretation of information by the media that

macroeconomic information becomes useful for consumers.

In order to account for the highly unlikely case of a possible reverse causation running

from disagreement of professionals and consumers to media reporting Table A.1 in the

Appendix provide estimates that include the media variables with a one month lag. In

specifications excluding a lagged dependent variable, the effect of share of reports indicating

rising inflation remains highly significant. Including a lagged dependent variable, the effects

of lagged media reporting are not significant anymore. This indicates that the information

contained in lagged media reports has already been incorporated into prior expectations,

represented by the lagged dependent variable.

Carroll (2003) and Lamla and Lein (2008) assume that the media transmit professional

forecasts. Thus, the significant effect of the tone variable might be confounded by publicly

available views and expectations of professional forecasts. Column (1) of Table 3 therefore

includes the mean and the quasi standard deviation of one month lagged professional

forecasts taken from the Consensus Economics survey as additional control variables. The

estimations show that the coefficients on the media variables virtually unaffected. In

particular, the share of reports indicating rising inflation remains highly significant and

negative.26 Interestingly, while the mean of professional forecasts is insignificant, consumer

25These results rely on the estimations presented in column (3) of Table 2.
26This also holds for the tone variable which is not shown in the table.
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disagreement is positively related to one month lagged professional disagreement.

Columns (2)–(4) of Table 3 further investigate the robustness of these results by separat-

ing the incidence of media coverage across educational groups. Our anticipation about the

relevance of the tone variables is mixed. On the one hand, higher educational groups might

be more affected by the tone of media coverage as they should consume more newspaper

reports and TV-news. On the other hand, higher educational groups might be less affected

by media coverage as they should form more elaborate inflation expectations similar to

professional forecasters. The results in Table 3 indicate that the tone of media coverage

affects all educational groups, but that the absolute magnitude of the effect increases in

education.27 Consistently, the mean professional expectation and lagged actual inflation

are only significant for the highest educational group. Also, the coefficient on the lagged

dependent variable is declining in education, suggesting that higher educational groups are

more responsive to new information. Consequently, this implies that the high educated

are also the best informed. A reason for this is, as we show, the higher pace of updating

to new macroeconomic information and the responsiveness to news content provided by

the media. This result is in line with findings of Souleles (2004) and Bryan and Venkatu

(2001) on accuracy of inflation expectations or Lusardi and Mitchell (2007) on financial

literacy across educational groups.

The estimates across educational groups are consistent with aggregate results and sug-

gest that overall forecast disagreement is declining in the tone of media reporting because

disagreement within each educational group is declining. Columns (5) and (6) of Table

3 confirm this finding by splitting effects on overall forecast disagreement into effects on

within group disagreement and between group disagreement. Within group disagreement

is given by the average index of qualitative variation across the three educational groups.

Between group disagreement is measured by the standard deviation of mean expectations

across educational groups.28 The estimations show that the tone of media coverage lowers

27The disaggregate results for educational groups do not depend on the inclusion of mean and dispersion
of professional forecasts.

28Mean expectations are quantified employing the balance statistic defined as p1 + 0.5p2 − 0.5p4 − p5,
where p1 is the share of respondents opting for the qualitative answer that prices will “increase more
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forecast disagreement by lowering disagreement within educational groups. Between group

disagreement is unaffected by media variables.

In sum, the above results confirm that media play a role for disagreement of consumers,

but not for disagreement of professionals. Consistent with Hypothesis (3) we find that a

higher share of reports that indicate rising inflation reduces disagreement. According to the

model view this may result from a decline in predictor heterogeneity, caused by an increased

importance consumers assign to predicting inflation. In contrast with our hypotheses,

however, the volume and information entropy of media coverage do not affect disagreement

of consumers. All results are conditional on a set of macroeconomic control variables and

are robust to the inclusion of the mean and dispersion of professional forecasts.

5 Conclusion

While the evidence on the drivers of inflation expectations is increasing, research on dis-

agreement of expectations remains scant at best. Meanwhile, recent theoretical contri-

butions show that disagreement significantly affects economic allocations and may have

important consequences for monetary policy. In this paper we contribute to the under-

standing of disagreement by investigating the role of media coverage on inflation for infla-

tion forecast disagreement of German households and professional forecasters. This focus

is motivated by the literature on macroeconomic literacy which shows that television news

and newspaper reports are the predominant sources of economic information for house-

holds. To embed the effect of media coverage we propose a Bayesian learning model which

follows Kandel and Zilberfarb (1999) in allowing for heterogeneous predictors. We assume

that media coverage may affect forecast disagreement by influencing information sets and

predictor choice of recipients. In our model, forecast disagreement is governed by the

dispersion of prior beliefs and by the amount, the heterogeneity, and the tone of media

reports about consumer price inflation. Since agents obtain signals from various sources

our empirical specifications control for a set of macroeconomic variables. Motivated by

rapidly”.
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findings of Mankiw, Reis, and Wolfers (2003) and by rational theories of inattention this

set includes the inflation rate, inflation volatility, and relative price variability.

We show empirically that inflation forecast disagreement of consumers and professionals

is affected by macroeconomic variables. The estimations suggest that the level of inflation

is a robust driver of consumer disagreement. Interestingly, inflation affects disagreement

in a non-linear fashion. At low levels of inflation, broadly in line with price stability as

defined by the ECB, disagreement is declining in inflation, whereas at higher levels of

inflation disagreement is rising again. A possible interpretation of this nonlinear effect is

that agents begin to disagree about which forecasting model is adequate in an uncertain

environment with inflation rates substantially diverging from the policy target. We detect a

similar pattern for professional disagreement in an extended sample period that includes the

recent episode of relatively high inflation. Inflation volatility and relative price variability

are insignificant in all specifications.

Conditional on a macroeconomic specification we then test for the effects of media cov-

erage on inflation. The inclusion of the macroeconomic control variables allows to avoid

confounding effects as the media (also) transmit relevant information about the macroe-

conomic state. Our results confirm that media coverage plays a role for disagreement of

consumers, but not for disagreement of professionals. This finding is in line with the con-

jecture that professional forecasters have incentives to acquire the most recent information

and to select forecasting models irrespective of media coverage. The effects on consumer

disagreement are limited to the tone of media reporting. Our results robustly show that if

the tone of media reporting is negative, emphasizing that inflation is rising, disagreement

of consumers declines. This is consistent with the model view that by setting the agenda,

media coverage induces a more homogeneous predictor distribution among households.

Our results suggest that examining the differential effects of media coverage on informa-

tion sets and predictor choice is an important topic for future work. A possible approach

is to simultaneously consider inflation perceptions, which should more closely reflect infor-

mation sets. Moreover, in light of the results on the tone variables relative measures of

volume and information entropy should be further investigated.
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