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Abstract

This paper analyzes the impact of the media on consumers’ inflation expectations.
We distinguish two channels through which media can influence expectations. First,
the intensity of coverage of inflation reports plays a role (volume channel). Second,
the contents of these reports matter (tone channel). Employing a unique data set
capturing media reports on inflation in Germany comprising 01/1998-12/2006 we
are able to discriminate between these two effects. We find that the volume effect
improves the accuracy of consumer forecasts while the tone channel induces a media

bias. Moreover, those effects vary with income, age and education of the respondents.
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1 Introduction

Controlling inflation is the main objective of central banks. Both theoretical considerations
and empirical evidence show that inflation expectations are one of the main determinants of
future inflation rates. Although central banks nowadays claim that managing consumers’
inflation expectations has become one of their most important tasks, still very little is
known about the way consumers form their expectations. This paper adds to the under-
standing of consumers’ inflation expectation formation by investigating the role of media
as a transmitter and filter of news.

There is a keen interest in the literature to adequately capture expectation formation.
Expectation modelling has moved away from assuming perfectly informed fully rational
consumers to sporadically informed and rationally inattentive agents. Consumers are likely
to posses only constrained information on current economic developments or limited capa-
bilities in processing information.

A well-known theoretical approach by Mankiw and Reis (2002) develops the idea that
information is sticky, which means that economic agents update their expectations only
from time to time. Outside their updating periods consumers are inattentive. One reason
for this behavior may be an underlying convex cost function of information processing
as proposed by Sims (2003) and Moscarini (2004). Mankiw et al. (2003) find support for
the above hypothesis focussing on several inflation expectation surveys for the U.S. Those
studies highlight two issues. First, people do not use all information available and second,
due to the cost effect, they will rely on certain common sources in order to share costs of
information acquisition. One such source clearly is the media that provide news relatively
cheaply to everybody (Kwiek, 2006).

Our study is related to Carroll (2003), who assumes that consumers update their in-

flation expectations from the media, which transmit rational expectations of professional



forecasters to the general public. The assumption that consumers get their macroeconomic
views from the news media instead of investing time into obtaining relevant information
from other sources to form their views on the economy seems plausible.! Carroll finds
that more frequent media reporting makes consumers’ expectations more accurate as they
update their beliefs more often than during times of less media coverage. This would imply
that consumers’ inflation beliefs are rational but they update their information only infre-
quently as in a Mankiw-Reis fashion, and hence not all consumers have the most actual
information on inflation developments. Therefore, the higher the number of media reports
on inflation, the more likely consumers update their beliefs and the closer they are to the
rational forecast.?

A point Carroll does not address is the role the content of the statement plays. It is
of great importance not only to account for the amount of news, but also monitor the
message that is transmitted. Articles often discuss whether inflation is, was or will be
rising or falling and thus people consuming the report will use the opinion transmitted to
update their own judgement on this topic.

Therefore, we add a second dimension and distinguish two theoretical channels on how
media reports may affect consumers’ inflation expectations. First, in line with Carroll
(2003) we argue that the intensity of reporting about inflation matters. This argument
is incorporated in our wolume channel. If newspapers and TV broadcasts deliver more
reports on inflation this increases the likelihood that consumers become more aware of
inflation and triggers an updating of their expectations on this issue. As a consequence
this implies that consumers’ forecast accuracy improves. Second, the tone of reporting
gives consumers signals in which direction to revise their expectations. The latter channel

could also increase forecast accuracy if reporting is consistent with what we consider to be

' As information is non-rival in consumption and there are marginal costs of replication people have
incentives to gather information from media than invest individually in research activity.
2For practical reasons a rational forecast is defined as the forecast of professional economists.



the rational forecast. However, the tone within the media can also induce a media bias by,
for instance, exaggerating negative news relative to positive ones.> Hence, the quality of
the media report decides about the effect the tone channel has on consumers’ expectations:
It can either improve accuracy if the quality of information provided by media is high or
deteriorate the forecast accuracy if the media report is biased.

To test the impact of the proposed channels on the gap between consumers’ inflation
expectations and professional forecasters’ expectations we employ an unique and detailed
media data set of news reporting on inflation comprising the period 01/1998-12/2006 in
Germany on a monthly basis.*

We find statistical support for both channels: the number of reports on inflation leads to
a tightening of the gap between consumers and professional forecasters’ expectations. The
tone within the report points towards the existence of a media bias: the share of news that
report rising inflation relative to the share of news reporting falling inflation widens the
gap. We also provide evidence that the relationship exhibits a different pattern during the
phase of the Euro cash changeover, where also consumers’ inflation perceptions displayed
very unusual patterns (Lamla and Rupprecht, 2007). This finding is robust for different
specifications. We show that both channels matter most with respect to contemporaneous
developments. Finally, we survey how the observed impact varies with the socioeconomic
background. We provide evidence that older and more educated people are less prone to
such a bias and for them the improvement of the volume channel is more substantial.

These findings have important implications: as inflation expectations are one of the
main determinants of future inflation, our results suggest that media influence these ex-
pectations and thereby may influence future inflation. This raises the question how this

would alter economic outcomes. Therefore, media could be seen not just as a transmitter

3There is some evidence that indeed negative news are more often reported. See for instance
Groeling and Kernell (1998) or Lamla et al. (2007).
4We capture 26 newspaper and television channels.



of unbiased news but also as an economic actor.
The next sections are organized as follows. Section 2 derives the hypothesis we test.
Section 3 introduces the data and the methodology we utilize. In section 4 the results are

presented and discussed while section 5 concludes.

2 Hypotheses

In this section we will discuss the role media plays in driving inflation expectations. We
will recapitulate preceding studies and formulate our hypothesis.

News reports transmit new information to a broader public. In the transmission process,
both the quantity and the content of stories matter. Hence, media can influence inflation
expectations of consumers via two channels.’

The first channel is the volume or quantity channel. More news reporting provides
information to consumers, makes them more attentive and triggers the updating of their
expectations. If consumer face costs of acquiring, absorbing and processing information,
consumers rationally choose to only sporadically update their information (Reis, 2006).
It is unlikely that each consumer has full understanding of macroeconomic dynamics and
constantly reviews the latest statistics to produce his own inflation forecast. Also not
every person is able to read every article in the continuum of news provided every day.
This implies that if there are many news stories on inflation within a given month, it is more
likely that a consumer reads or watches these news, becomes aware of this specific issue and
updates his information set that generates his expectations. Therefore, our first hypothesis
is: more media reporting brings consumers’ forecasts closer to the rational forecast.

Hypothesis 1 closely follows the line of argumentation in Carroll (2003): people are

assumed to obtain their macroeconomic views from the news media. Not every person pays

®Doms and Morin (2004) also incorporate both channels discussing the relationship between media
reporting and consumer sentiment indicators.



close attention to all macroeconomic news and therefore individual people are assumed
to absorb the economic content of news stories probabilistically, so that it takes time
for news of changed macroeconomic circumstances to be received by all agents in the
economy. Carroll assumes that the news media reports the views of professional forecasters,
who themselves make rational forecasts. This would imply that consumers update their
expectations with the rational forecast. This assumption, however, might be, from our
point of view, overly optimistic and thus may not have general validity. Media companies
may have some incentives to twist or exaggerate certain developments. One could argue
that media companies want to increase their profits by catering to the prejudice of the
reader. In addition, the owners of media companies might also have some self interest.’ In
media and political science research it is a common finding that media can transmit biased
news to their consumers (Hetherington, 1996).

So far we have only focussed on the consequences of changes in the intensity of the
coverage on a certain topic. However, the content of the reports is also of major importance.
This is a point that Carroll does not take into account. Some empirical evidence for the
claim that media shapes peoples’ expectations exists. For instance, Berger et al. (2007)
show that consumers’ inflation expectations across the Euro area react to more favorable
reporting on the ECB in the main newspapers. Doms and Morin (2004) show that news
affect consumers perception on the economy by using the R-word index from The Economist
measuring the frequency of the word “recession” in the media. The effect of the content,
or tone, of the report can go in both directions, depending on the quality of reporting.

If the informational content of media reports is unbiased and of high quality, our indica-
tor for the tone of the report should improve the forecast accuracy of consumers. Therefore
our hypothesis 2a is: the tone of the report brings consumers’ forecasts closer to the rational

forecast.

6Gentzkow and Shapiro (2006b) discuss the relevance of ownership structure for the media slant in U.S.
newspapers.



If, on the other hand, the content of media reports is biased, the tone of the report im-
pairs the accuracy of consumers’ forecasts. As Hamilton (2004) notes, “news is a commod-
ity, not a mirror image of reality” (p. 7). The reason for this may be the profit maximizing
behavior of the media companies. In the decision process which news to transmit, media
supply what is demanded: interesting and exciting stories. For instance, exaggerating bad
news might be the profit maximizing choice from a media companies point of view. Hence,
such news stories might well exaggerate actual developments to provide the story they
need to sell. This would imply the existence of a so-called media bias, i.e. exceptional news
may be overemphasized, distorted or fabricated to boost commercial ratings.” Anecdotal
evidence taken from The Economist: “Journalists are writing us into a recession” (4th of
October 2006) suggests that media may not only provide information but they might bias
the impact of news on consumers’ expectations in a certain direction. Empirical evidence
for the existence of a media bias is provided in Shah et al. (1999), who find that the media
give only little attention to the economy when it is in good shape but report extensively
when it is in bad shape.® DellaVigna and Kaplan (2007) provide evidence that the intro-
duction of biased news reporting has significantly affected voting in the U.S. Hetherington
(1996) puts forward that media consumption and attention through the mass media neg-
atively shaped voters’ retrospective economic assessments in the 1992 election. Overall,
these studies suggest that media play an important role in opinion making and also allow
for the existence of a media bias.

If indeed consumers update their information sets by absorbing the content provided
by the media, the existence of a media bias has obvious consequences for expectation
formations. For instance, if in a given month fifty news articles report that inflation will

go up and only ten state it will go down, consumers that form their views from the media

THamilton (2004) discusses the choices media have about the question which news to bring into their
reports. He shows that “hard news” (such as facts about government and politics) become more and more
replaced by “soft news” (human interest and entertainment figures) to give more return to media outlets.

8In a similar fashion see also Groeling and Kernell (1998).
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are more likely to rather revise their expectations upwards than downwards. If no media
bias existed, the tone of reports should bring consumer inflation expectations closer to
the rational forecast. However, if there is a media bias present, the tone of reports could
push away expectations from the rational forecast. We therefore test our hypothesis 2b: the
content and tone of media reporting impairs the accuracy of consumers’ forecasts. Notably,
by exaggerating some news, thereby increasing the weight consumers give to it, the media

would be able to drive away consumers’ forecast from the rational forecast.

3 Data and Methodology

To analyze this issue we need data for inflation expectations of consumers and the rational
forecasts of professional economists as well as a measure for the extent and content of
inflation reporting by the media in a given period. For the latter we rely on data kindly
provided by a media research institute, Mediatenor. The data comprises news articles and
media releases on a monthly frequency for the time span 01/1998-12/2006 in Germany
covering statements dealing with inflation which are at least five lines long in case of
printed media and last at least five seconds for television broadcasts.’ The data contain
different specifications. We are provided with the overall number of reports in that given
period, the amount on rising and falling inflation and wether the focus of the report was
mainly the present, the past or the future.! The measure of news intensity (Volume)

is simply the number of inflation reports within a given month divided by the maximum

9In detail following news sources are analyzed: Daily press: Frankfurter Allgemeine Zeitung, Welt,
Siiddeutsche Zeitung, Frankfurter Rundschau, Tageszeitung, Bild, Neue Ziiricher Zeitung, Berliner,
Volksstimmer, Séchsische, Westdeutsche Allgemeine Zeitung, Kolner 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.

10The coding is based on the standards of the media research institute. Those people have a sound
education in transforming the semantics into quantitative figures. Moreover, they achieve a high correlation
so that the coding only has a minimum of individual judgement inherent.



number of reports. The measure for the tone is calculated by subtracting the share of news
reporting rising inflation from the share announcing falling inflation. Furthermore, in order
to control for asymmetries in the response to news on falling respectively rising inflation
we construct a variable summarizing the share of reports on rising inflation ( TonePos) and
in a similar fashion ToneNeg denotes reports on falling inflation. Moreover, we are able
to also count the news stories with regards to the time structure, i.e. whether the story is
related to past (TonePast), present (ToneContemp) or future (ToneFut) inflation. They
are constructed the same way as the overall tone measure, i.e. divided by the maximum
of the specific series to bound the measures between zero and one.

Data on consumers’ inflation perception and expectations are taken from the EU busi-
ness and consumer survey on a monthly frequency. German consumers are being asked
whether they expect prices to rise, fall or remain unchanged in the upcoming 12 months
(expected inflation). We also employ disaggregated data based on socioeconomic character-
istics like age, income, education and gender. Income level is divided into 4 quartiles, age is
separated into four groups: 16-29, 30-49, 50-64 and 65+, and education is allocated into
three groups: primary education, secondary education and further education. Inflation
expectations for Germany from professional forecasters are constructed from Consensus
Economics forecasts. In that survey, several professional economists are asked about the
inflation prospects of the contemporary and upcoming year.

Following the approach of Carroll (2003), we measure the news index by dividing the
number of stories on inflation in a given month by the maximum number of inflation stories
in any year. The index ranging between zero and one is named Volume;. To measure the
deviation of consumers from an optimal forecast we calculate the absolute value of the gap
of the difference between the consumers survey (C;) inflation expectations and those of the
consensus economics professional forecasters (P;) as absGapExp = ABS(Cy— P;). To make

the series comparable we standardize both series, C; and P, by dividing each observation



by the series’ own standard deviation. In the original specification Carroll used the squared
gap. However, as this measure might overweight specific incidences we decided to employ
the absolute gap. Notably, this makes no big difference when it comes to the conclusion.
The summary statistics of our variable set are given in Table 1.} The series of the gap

between consumers and producers as well as our tone and volume measures are depicted

in Figure 1.
Table 1: Summary statistics
Variable Mean Std. Dev. Min. Max. Observations
absGapExpFemale 2.53 0.92 0.27  4.04 94
absGapExpMale 2.42 0.92 0.21 3.93 94
absGapExp65+ 2.35 0.91 0.16  3.92 94
absGapExpb0-64 2.40 0.88 0.19  4.02 94
absGapExp30-49 2.55 0.96 0.27  4.16 94
absGapExp16-29 2.65 0.92 0.27  4.48 94
absGapExpEdFurth 2.71 0.83 0.58  4.11 94
absGapExpEdSec 2.52 0.88 0.28 4.11 94
absGapExpEdPrim 2.42 0.99 0.00  4.22 94
absGapExplIncdQ 2.50 0.96 0.11  4.12 94
absGapExplnc3Q 2.30 0.91 0.13  3.91 94
absGapExplnc2Q) 2.48 0.85 0.34  4.17 94
absGapExplnclQ 2.26 0.86 0.24  3.88 94
absGapExp 2.47 0.92 0.17  3.98 94
Tone 0.16 0.36 -0.71  1.00 94
Volume 0.36 0.16 0.10  1.00 94
VolumeNeut 0.21 0.12 0.00 1.00 94
ToneFuture 0.17 0.45 -1.00  1.00 69
ToneContemp 0.17 0.40 -0.64  1.00 69
TonePast 0.18 0.53 -1.00  1.00 69
Exp Prof 1.47 0.60 0.10  2.80 94
ExpConsumer 23.4 12.2 5.20 46.5 94
ToneNeg 0.20 0.17 0.00 0.76 94
TonePos 0.36 0.22 0.02  1.00 94
Vol Teuro 0.10 0.19 0.00  1.00 94
Vol EuroCashChangeover  0.11 0.14 0.01 1.00 94

"Note that the consumer inflation expectations figure is an index. Thus, the gap is not the difference
in the inflation rates.
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Figure 1: Media Coverage and Inflation Expectations Gap
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Solid line: Absolute gap between consumers’ inflation expectations and inflation expecta-

tions of professional forecasters; thick dashed line: Sum of all reports on inflation ( Volume);

thin dashed line: Share of news of rising inflation relative to news on falling inflation ( Tone).

Left-hand scale: Media indices; right-hand scale: Gap between consumers and producers.
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The deviation of consumers’ from professional forecasters’ inflation expectations should
give us a good proxy of the deviation of consumers from the rational forecast. To see
whether media reporting plays a role for the deviation of consumers inflation expectations
from the rational benchmark, we estimate following equation via OLS controlling for serial
correlation using Newey-West standard errors.'? This specification is the same as employed
in Carroll (2003) except that we lag our explanatory variable by one month. As noted
before, he only considers what we call the volume channel: the more news reported the
more likely are consumers to update their information set. Therefore, we employ the
news measure of news intensity, i.e. all inflation reports, without considering its content

(volume). To test for the influence of the news volume we estimate the Carroll equation

absGapExp; = o + BVolume;_1 + &;. (1)

Alternatively, we consider a second information that might be important. Many of the
articles dealing with inflation carry a certain message. For analyzing the rational behavior
of consumers it is important to capture the content of those statements. Therefore, we
introduce the variable Tone to capture the impact of the tone channel. Thus the above

equation amends to:

absGapFExp; = o+ BVolume;_1 + ~vTone;_1 + &;. (2)

If 3 < 0 the gap between consumers’ and professional forecasters’ inflation expecta-
tions narrows with higher news intensity. Hence, a higher value of the news index brings
consumers’ expectations closer to rational expectations. By only considering the first spec-

ification, Carroll finds that § < 0. Concerning the contents of reports, a media bias would

12Newey-West standard errors are calculated using lag 3. The lag selection is set by the formula lag =
|4(T/100)?/°| where T is the number of observations. This formula is suggested by Newey and West
(1994).
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imply that the coefficient estimate for v would be significantly different from zero and
positive. If v > 0 reports about rising inflation would lead to exaggerated fears of con-
sumers relative to professionals. If v < 0 the content of news would give information that
is consistent with the views of professional forecasters and therefore be unbiased.

An interesting aspect with respect to the Euro area which was already mentioned in
the introduction is the Euro cash changeover and the debate about the inflationary con-
sequences which were attributed to it. Although the Euro cash changeover discussion has
not had such strong and visible impact on inflation expectations, as it had on inflation
perceptions (Lamla and Rupprecht, 2007), still an effect might have also been present for
inflation expectations.!® In order to account for that we count the articles dealing with
the Euro cash changeover and separately with the word “Teuro”.'* While the first should
capture the discussion of the Euro introduction the second should control for the inflation-
ary fears associated with it by the public. We include both in the analysis because the
word “Teuro” contains a judgement on inflationary fears ex-ante, whereas the expression
“Euro cash changeover” does not. Both series are depicted in Figure 2. The left bar chart
represents the amount of articles using the expression “Teuro” within a month, while the
right chart counts “Euro cash change”. The interesting observation is that while the media

coverage of the Furo cash changeover breaks down rapidly in February 2002, the coverage

13Ehrmann (2006) shows that the gap between perceived and actual inflation widened a lot in Germany
during the cash changeover. He finds that the complexity of conversion rates explains the variation in this
gap across Euro Area countries. Lamla and Rupprecht (2007) provide evidence that also media reporting
play an important role in explaining this discrepancy. Hence, also inflation expectations could be affected
by extensive media coverage in that period. Therefore, it seems sensible to discuss how to account for
the effects associated with the Euro cash changeover. One obvious way would be to implement dummy
variables. With this option one has to decide upon the start and end date of the effect. In order to avoid
this possible pitfall we decided to utilize the coverage in the media dealing with the Euro cash changeover.
We do this by counting the articles dealing with the Euro cash changeover on the one hand and discussing
the price increases using the code word “Teuro” on the other. Obviously, there are various ways to deal
with this time frame. While this setup seems to be in line with our media focus we also considered using
various dummy variables with different lengths. Even if excluding the rather broad time frame covering
01/2001 until 12/2002 the qualitative results remain.

M «Teuro” is a concatenation of the words “teuer”, the German equivalent for expensive, and the word
Euro.
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Figure 2: Number of articles containing “Teuro” respectively “Euroeinfiihrung”

Teuro Euro Cash Changeover

of the inflationary consequences begins becoming a dominating issue in the media. More-
over, it seems to be in the media for about one year on an above average intensity. To

control for that effect we estimate a third specification

absGapExp, = a + BVolume,_; +~yTone;_1 + dEuro;_1 + &, (3)

where Euro specifies either the number of articles containing the expression “Euro cash
changeover” or, in a further specification, the word “Teuro”.

So far we have employed the tone and the volume of inflation reports. Furthermore,
we added a control variable for the Euro cash changeover period. As expectations are by
definition related to future events, it seems sensible to control for that. To account for this,
we construct the variables ToneContemp, TonePast and ToneFut representing the share
of news on inflation with main focus on the present, the past or the future. Note, that
the time dimension is available since the year 2001. Consequently this yields to a fourth

specification represented by equation 2:
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absGapExp, = o + BV olume;_4 (4)

+ v ToneContemp,_1 + v, TonePast,_1 + v ToneFut,_; + ;.

4 Results

This section presents and discusses the estimated coefficients for different specifications.
In a second subsection we report estimates of inflation expectations of different groups

distinguished by socio-economic characteristics.

4.1 The Impact of Media on Aggregate Measures of Inflation

Expectations

Table 2 contains the coefficient estimates of the regression setup. In column (1) the esti-
mates of equation 1 are presented. We can observe that the sign of the coefficient estimate
is in line with Carroll’s hypothesis, i.e. that more media reporting improves forecast accu-
racy of consumers. However, the variable is not significant. As a next step we include our
Tone variable by estimating equation 2. Column (2) reveals that the tone increases the
gap and hence drives consumers’ forecasts away from the rational benchmark. Moreover,
the volume channels still remains insignificant. This might be due to the fact that for
Germany the data include the Euro cash changeover period, where inflation perceptions

displayed very unusual patterns.’> We estimate equation (3) including the articles dealing

15Tt is necessary to distinguish between inflation perceptions and inflation expectations here. Both
series are published by the European Commission. For the measure of inflation perceptions consumers
are asked what they think about price developments in the last 12 months, whereas the question about
the expected price movements in the next 12 months serve as the underlying data for the measure of
inflation expectations. For example Ehrmann (2006) shows that inflation perceptions are significantly
higher than true inflation rates during the Euro cash changeover in Germany. The deviation of inflation
perceptions from inflation measured by the Harmonized Index of Consumer Prices (HICP) is also much

15



with “Teuro”. For that specification reported in column (3) we observe a significant posi-
tive impact of “Teuro”. Furthermore the volume channel becomes significant and negative,
as predicted by theory and in line with Carroll (2003). Thus, it appears to be necessary to
control for this “Teuro” debate for the German data. Moreover, this debate exaggerates
the inflationary fears and leads to a divergence of inflation expectations from the rational
benchmark. This result implies that the two effects of media are also present in the data:
on the one hand, higher media coverage helps updating believes. On the other hand, if
media reports contain a certain opinion or tone, the content is biased and therefore drives
a wedge between consumers’ and professional forecasters’ expectations. In column (4) we
control for the number of articles mentioning “Euro cash changeover” or synonyms. This
debate seems to have a similar impact as the volume channel and reduces the gap signif-
icantly. The difference between the effect of “Teuro” and “Euro cash changeover” is very
similar to what we called volume and tone channel before. The word “Teuro” is a combi-
nation of the German words “teuer” denoting expensive and “Euro”. Hence, it contains a
clear message that claims that the introduction of the Euro caused an increase in prices.
Therefore, it is clearly related to the tone channel. The word “Euro cash changeover”, on
the other hand, can be seen as neutral as it does not imply any negative connotation. Fur-
thermore, that word might have attracted consumers to read articles regarding the “Euro
cash changeover” and the articles discussing the introduction of the Euro are likely to be
associated with terms of price stability and inflation. Hence, the attractiveness of the topic
Euro cash changeover has a higher probability to be read by consumers than other articles
that discuss inflation, especially as those articles might have been often placed at the title
page. This leads to higher frequencies of updating. Hence, the impact is similar to that

of the volume channel. Also the coefficient is larger in absolute terms, confirming that the

more visible in the raw data than the deviation of inflation expectations from their benchmark (the
professional forecasters’ expectations) during the changeover period. Given our results, also inflation
expectations reacted on the “Teuro” debate in German media reports, although the effect is weaker for
expectations than for perceptions (see Lamla and Rupprecht, 2007).
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articles on the introduction of the Euro have gained more visibility that articles purely
on inflation. This variable may also be seen as an instrument variable. The Euro cash
changeover is an exogenous event, which is associated with currency, but, per definition,
does not imply anything for the inflation rate as it is basically only a change in conversion
rate. This is especially true if we refer to Figure 2. The amount of reporting breaks rapidly
down after the cash changeover. Thus, the estimation results based on this explanatory
variable reinforce our updating argumentation.

In Column (5) we include both measures and both remain highly significant. As the
Euro cash changeover seems to measure qualitatively the same effect as the volume channel
we discard it from our further analysis and concentrate on the impact of the tone channel,
the volume channel while controlling for the bias generated by the “Teuro” discussion.

As the variable Volume contains all press statements we decided to test for the robust-
ness of our results by calculating a variable VolumeNeut which excludes statements that
contain a certain message about the path of inflation. Despite not statistically significant,
the results, presented in column (6), are surprisingly similar to the specification containing
the volume reported in column (3). Consequently, this implies that the intensity of inflation
reporting triggers an updating of inflation beliefs independent of the message transmitted
by the reports.

Next, we test for possible asymmetries between news containing messages on rising
respectively falling inflation. There are several studies in behavioral economics that high-
light the importance of good and bad news for reactions of financial markets.'® Thus we
separate our tone measure into the share of news on rising inflation TonePos and share
of news on falling inflation ToneNeg. Results are presented in column (7). While both
news imply a significant response to the information presented, the response to the num-

ber of news on falling inflation implies a stronger effect. News on falling inflation decrease

6Especially, bad news in good times seem to matter most. See for instance Andersen et al. (2003).
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the gap between consumer and professional forecasters’ expectations, bringing consumers
closer to the rational level. This is what is implied by hypothesis 2a: the message within
the report is of high quality and hence further improves consumers’ beliefs. On the other
hand, news on rising inflation seem to increase the gap between consumers’ expectations
and the rational benchmark, confirming the hypothesis 2b: in news on rising inflation a
media bias exists, as these trigger a widening of the gap between consumers’ expectations
and the rational benchmark.

An important issue is the time dimension. This was neglected in earlier studies and
will be addressed in the upcoming paragraph. It seems reasonable to assume that people
are highly interested in news about future inflation and that these news affect their ex-
pectations about future inflation most. In order to disentangle the different time effects
we estimate equation (4). In column (8) the results is reported. We observe that infor-
mation with respect to contemporary inflation matters. At a first glance this result might
be partially puzzling. Obviously, information on future inflation should be the most rele-
vant for forming inflation expectations. However, it may be surrounded by a high degree
uncertainty. This may explain why people rely on contemporary events to infer the future
path of inflation. Also, the inflation expectation formation process might be more of an
adaptive nature. Notably, due to data restriction the time dimension is only available
after 2001. This leads to a substantial loss of available data points and efficiency of our
estimates. This in turn could explain why the amount of news on future developments is
insignificant.

Overall, our results support the results of Carroll (2003) that indeed more news lead
to more updating and information processing which finally transmits into better inflation
forecasts. Going two steps further we can highlight that, contrary to the positive impact
of the amount of news, the specific content of news drives away expectations from the

rational benchmark. This media bias is mainly driven by news on rising inflation, which
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consumer expectations react more to than rational forecasters. Finally, consumers deduct

most implication from present events.

4.2 The Impact of Media on Different Socioeconomic Groups

Several recent studies show that socioeconomic attributes explain patterns in economic be-
havior. Berger et al. (2007) provide evidence that male and female hold significantly differ-
ent opinions regarding ECB’s monetary policy performance. Inoue et al. (2006) show that
the response in consumer surveys to news on inflation increases with the level of education.
On the other hand, Aucremanne et al. (2007) provide evidence that the reaction between
those socioeconomic groups was fairly similar during the cash changeover. In an com-
mentary on the demographics of inflation opinion surveys in the U.S., Bryan and Venkatu
(2001) point out that the data exhibit a large disparity in inflation estimates of different
types of people. They note that young respondents have been found to overestimate infla-
tion. The same is true for low educated people and women. They also controlled for the
impact of ethnicity. Overall they find low variability in their data set which points to a
systematic different perception within each socioeconomic group.

We have data for different dimensions of the socioeconomic characteristics of the sur-
vey participants (income level, age, education level, profession and sex). Data are taken
from the EU Consumer Survey. We replicate the regressions in Table 1 for our preferred
specification in column (7) including tone, volume of news and the variable for the Euro
cash changeover period capturing the “Teuro” debate. Also the other specifications are
fairly robust to splitting the consumer expectations sample in different groups, but not
reported here.!'” Results are presented in Table 3. Notably, the main results do not change

when differentiating consumer survey inflation expectations data by socioeconomic factors.

"The results would produce too many tables with the similar outcome, therefore we decided to report
only our preferred specification. All other results are available upon request.
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Table 2: Regression with Newey-West Standard Errors

(1) (2) (3) (4) (5) (6) (7) (8)
Volume -0.704 -0.596 -1.001°%* 0.024 -0.512 -0.970*  -0.849%*
(0.630)  (0.589)  (0.552)  (0.560)  (0.475) (0.532)  (0.444)
Tone 0.934%**  1.237%**F  (.835F**F  1.128%F*  ],192%F*
(0.314)  (0.230)  (0.200)  (0.242)  (0.236)
Teuro 2.172%** 1.891***  2.008***  2.146%**  1.201**
(0.523) (0.550) (0.491) (0.537) (0.596)
ToneFut 0.293
(0.215)
TonePast 0.173
(0.201)
ToneContemp 0.553*
(0.280)
TonePos 0.908*
(0.501)
ToneNeg -1.665%**
(0.519)
VolumeNeut -0.605
(0.432)
EuroCashChangeover -2.144%%% 1 508%**
(0.480)  (0.399)
Constant 2.716%F%  2.536%*F*  2.413%F* 2. 560%F*  2.446%*FF  2.195%**F 2 611K 2. 757K
(0.304)  (0.272)  (0.270)  (0.261)  (0.268)  (0.217)  (0.432)  (0.244)
Obs 95 95 95 95 95 95 95 69

Standard errors in parenthesis; ***/** /* denote the 1/5/10%-significance level
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Table 3: Results Socioeconomic Characteristics with Newey-West Standard Errors

Gender
female male

Age Education Income
65+ 50-64 30-49 16-29 further secondary primary 4Q 3Q 2Q 1Q

average

Volume
TonePos
ToneNeg
Teuro
Constant

Obs

1.008%  -0.945%

(0.526)  (0.546)

0.939%  0.910*

(0.497)  (0.504)

-1.696%#* -1.633%%*
(0.528)  (0.543)

2184755 2 125%0
(0.524)  (0.552)

2.678%H% 2 549%H
(0.426)  (0.433)

94 94

0895 -0.796  -1.101%* -0872  -0.643 -0.851* -1.086* -0.874  -0.805 -0.504  -0.863*
(0.598) (0.557)  (0.538)  (0.546)  (0.508) (0.469)  (0.637)  (0.580)  (0.604) (0.532) (0.492)

11697 0.669  1.032%% 0.827%  0.965%  0.737 L121%%  1.023%% 0776  0.883*  0.861*

(0.561) (0.503)  (0.519)  (0.476)  (0.502) (0.463)  (0.552)  (0.498)  (0.557) (0.471) (0.480)

SL315FF SLE65FRF 1L TIHRE (] 850FFE 1 064%  -1.734%FF 1 G78FFF 1.623%%F -1 5RTFF _1.292%F 1 400%*
(0.627) (0.505)  (0.569)  (0.486)  (0.588) (0.491)  (0.580)  (0.523)  (0.609) (0.608) (0.536)

LOATHRE 1.930%H%  2.180%%%  2.273FFF ] QTTHRX 2 119%K 2 194FFF  2466FFF 1,909 KK 1.983FRF 1 8T
(0.562) (0.524)  (0.556)  (0.534)  (0.509) (0.537)  (0.555)  (0.544)  (0.623) (0.481) (0.558)

2.323FF% 2 500FFF 2. 60TFHE 2 RIEFIF 2GI2FFK 2.604%FF 2 529FKK 9 5IFHRK 9 AZTRRK 9 402 2 355K
(0.482) (0.431)  (0.445)  (0.390)  (0.422) (0.398)  (0.479)  (0.432)  (0.483) (0.421) (0.429)

94 94 94 94 94 94 94 94 94 94 94

~0.955%
(0.540)
0.896*
(0.500)
~1.691%%*
(0.534)
2.148%%%
(0.539)
2,614
(0.431)
94

Standard errors in parenthesis; ***/** /* denote the 1/5/10%-significance level



Above that, we can see that the coefficients for all socioeconomic characteristics vary. How-
ever, judging on statistically different responses becomes difficult as the standard errors are
quite high and thus tests of equality conditional of identical samples show no significant
differences. Nevertheless, keeping this in mind allows to draw careful conclusions. While
the systematic bias captured in the constant are fairly the same in all specification, the
reaction to the tone, the Teuro bias as well as the volume seems to differ most.

We can observe only a very small difference in the reaction between male and female in
all dimensions. Thus, the impact of media does not depend on the gender. With respect
to age older people are less prone to a bias than younger people. Maybe some learning
takes places and some experiences materializes, or as wealth growths with age the marginal
costs of inflation increase and the marginal gain of investing in information of inflation rises.
Our estimations also indicate that higher educated people are less subject to a media bias
induced by the content of the message. Both, news on rising or falling inflation are incor-
porated with a higher efficiency. Moreover, they are less affected by the “Teuro” debate.
This makes intuitively sense. Well educated are more likely aware of the bias and thus
respond less. Higher educated people are likely to be more interested in the business and
economics sections of newspapers, or buy newspapers or watch news that cover economic
topics. Studies highlight that less educated people spend more time watching television
and therefore may be more prone to some hysteresis induced by the media. Turning to the
income quartiles the following picture emerges. The higher the income the stronger peo-
ple’s inflation expectations respond to news about inflation transmitted in media reports.
In addition, they are prone to media induced hypes and topical inflationary fears as the
Teuro coefficients clearly shows. The effects of income and education should be interrelated
and pointing to the same direction as income is on average a function of education. This is,
however, just partly true in our estimates. While education works through immunization

with respect to the media bias, rising income induces a better updating of the expectation
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beliefs due to incoming information.

4.3 Robustness

Finally, we would like to address some general issue with respect to endogeneity and causal-
ity. One could argue that news are partly demand driven, hence that newspapers are biased
towards consumers’ prior opinions (e.g. Gentzkow and Shapiro 2006a/b ).

Nevertheless, there are some good reasons that this issue does not play a crucial role in
the setup chosen in this work. First, in the estimation the indicator is employed with one
period lag, using data covering news of the preceding month relative to the questionnaire
that establishes the inflation expectations. Thus, per definition, news of the last period
cannot be demanded by expectations today. This would only be the case if expectations
are highly persistent, an issue addressed in the next paragraph. Second, our dependent
variable is the gap between consumers and professionals. Endogeneity, as argued in the
first paragraph, would be present if consumers would demand distinctively. If we assume
that consumers and professionals demand news equally this would not be an issue. Put it
differently, this viscous circle would exist if news companies would only focus on the demand
of consumers. However, it is not sensible to assume that. Third, as discussed earlier, the
Euro cash changeover variable seems a sensible instrument for the volume channel. The
demand is driven by an exogenous event not directly linked with movements in prices and
inflation, but on the same side it is related to topics like price stability and inflation. The

results including this variable reenforce our statements.
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Figure 3: Vector Autoregression — HICP, absGapExp, Tone, Volume

response of
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One final exercise should ultimately underline the robustness of our results. A widely
acknowledged way to deal with endogeneity issues as well as to investigate whether a specific
notion of causality is present, is to employ vector autoregressions (VAR). Following this
path, we also intend to tackle concerns with respect to the estimation setup using the
Newey-West correction for autocorrelation. For this purpose we set up a system consisting
of the variables Tone, Volume and absGapFExp. In addition, in order to control for real
shocks to inflation we introduce real-time figures of the Harmonized Index of Consumer
Prices (HICP) for Germany. If media just report what is happening in the real world, this
would imply that no extra effect of media would be present. Figure 3 depicts the graphs of
the impulse responses to specific shocks.'® We observe that HICP significantly affects the
gap as well as the tone channel and the volume channel. These results correspond with our
ex-ante expectations. If figures about rising inflation are released, it is likely that this real
shock is picked up by media companies leading to more reports dealing with news about
rising inflation. Thus media partly mirror real events. Notably, the effect on the volume
channel evaporates rapidly. In addition, people seem to overreact to changes in the HICP
as the gap widens. In contrast to the reaction to HICP shocks in the media this impact
is much more persistent. Concerning our key variables, this exercise reinforces statements
given earlier. A shock in the tone channel increases the gap while a shock in the volume
channel reduces the gap. Finally and most importantly, there is no evidence that changes
in the gap drive the tone and volume channel. Thus we can conclude that, even controlling
for real events, the tone as well as the volume channel significantly and robustly drive the

gap between consumers and producers.

18We estimated several VAR systems using various length selection criteria and orderings. However, the
results remain unchanged.
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5 Conclusion

In this paper we identify two channels via which media influence consumers’ inflation
expectations. On the one hand, the quantity of media reports matters. A higher intensity
of reporting makes consumers more likely to pick up news on inflation, induces an update
of their expectations and brings them closer to the full information rational forecast. This
is what we call the volume channel. On the other hand, the quality of reporting matters.
Media reports often contain an opinion or a tone, which is then taken up by consumers.
This is what we denote as the tone channel. If the information transmitted by the media has
a high quality, consuming the report brings consumers’ inflation expectation closer to the
rational forecast. If, however, media reports are biased, i.e. if they transmit exaggerated
or incomplete information, consuming these reports distorts the accuracy of forecasts.

We provide evidence that both channels play a role. Overall, our results support the
view of Carroll (2003) that indeed more news lead to more updating and information
processing which finally eventuates in a better inflation forecasts. Furthermore, we high-
light that, contrary to the positive impact of the amount of news, the specific content of
news drives away consumer expectations from the rational benchmark. In addition, so-
cioeconomic factors influence the reaction to media. Educated and older people are less
exposed to the media bias. Moreover, our results indicate the special role of the Euro cash
changeover. Especially, the “Teuro” debate has significantly increased the gap. Finally,
the content of news matters with respect to the time horizon it addresses: the inflation
reports that transmit a message related to the present situation of inflation significantly af-
fect expectations, whereas reports dealing with past inflation do not matter for consumers’
expectations. Our results remain even when controlling for possible endogeneity issues as
well as shocks in real inflation figures.

Our findings have important implications for the discussions on modeling expectation

26



formation, the role of media agencies and the assumptions on rationality of consumers’
economic behavior: media can have the power to bias consumers’ expectations. Such bias
could be transmitted into future inflation. Hence, for understanding expectation formation
and inflation dynamics, the role of media and the failure to digest the optimal amount of

information should clearly be taken into account.
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