Does it Pay to Watch Central Bankers’” Lips?
The Information Content of ECB Wording

FriepricH HEINEMANN® and KaTRIN ULLRICH**

JEL-Classification: E 52, E 43
Keywords: Taylor rule, wording, central bank communication

1. Introduction

Central bank watchers, financial media and market participants pay consider-
able attention to central bankers’ statements. Even slight nuances of wording are
being scrutinised with regard to possible signals about future monetary policy
decisions. In the financial press, lists of code words are reported together with
their alleged monetary policy interpretation (e.g., WITHOUT AUTHOR, 2003).
Examples exist where the linguistic analysis of central bank publications is used
to construct a measure of rhetoric “hawkishness”, which then serves as an input
for assessing the monetary policy outlook (MaYER, 2004).

Practitioners™ interest into central bank communication is increasingly mir-
rored in the academic literature as well. Central bank communication is acknowl-
edged as an important element in the conduct of monetary policy. Through their
words central bankers try to influence expectations and also the perceived cred-
ibility of the central bank.

*  Centre for European Economic Research (ZEW), Mannheim, PO Box 103443, D-68034
Mannheim, Tel. +49 (0)621 1235-149, Fax +49 (0)621 1235-223, heinemann@zew.de. We
are grateful for helpful comments from Carlo Rosa, Michael Ehrmann, Lucian Orlowski and
the participants of the National Bank of Poland Conference “Central Bank Transparency and
Communication: Implications for Monetary Policy” in Warsaw in June 2005, from Etienne
Farvaque and the participants of the 22™ Symposium on Banking and Monetary Economics
in Strasbourg in June 2005 as well as from two anonymous referees. We thank Gunnar Lang
for able research assistance.

**  Centre for European Economic Research (ZEW), Mannheim and “WIN-Kolleg’ of the Hei-
delberg Academy of Sciences, PO Box 103443, D-68034 Mannheim, Tel. +49 (0)621 1235-
145, Fax +49 (0)621 1235-223, ullrich@zew.de.

© Schweizerische Zeitschrift fiir Volkswirtschaft und Statistik 2007, Vol. 143 (2) 155-185



156 Heinemann/ ULLRICH

The literature on central bank communication in general and ECB com-
munication in particular has developed along different avenues. A number of
contributions have been successful to establish a clear impact of communication
on financial market variables like exchange rates or interest rates other than the
policy rate. ANDERSSON et al. (2001) establish that the long-term interest rates are
influenced by signals from speeches of central bankers from the Swedish central
bank. GurHRIE and WrIGHT (2000) find an announcement effect for interest
rates along all maturities in the case of New Zealand. Also, the Bank of Eng-
land influences interest rates by different channels of communication, most pro-
nounced for the minutes of the meetings and the Inflation Report (REEVES and
Sawicki, 2005). Koun and Sack (2003) find that the Federal Reserve also influ-
ences short- and long-term interest rates with different communication devices.
The effect of ECB policy announcement on Euribor futures market rates seems
to be small (BErnOTH and von HaGEN, 2004). Studies related to the impact of
communication on exchange rates are FRATZSCHER (2004), JANSEN and DE Haan
(2004b), or BeiNE and LEcourT (2004). LaMmLA and RurprRECHT (20006) estab-
lish a link between ECB statements and the term structure of the interest rate.

Furthermore, communication has been analyzed with a focus on central bank
transparency, predictability, the consistency of statements or its impact on the
media. For example, Ross (2002) examines the predictability of ECB policy
decisions concluding that the predictability of the ECB is lower than that of the
Fed or the Bank of England. Gaspar et al. (2001), WILHELMSEN and ZAGHINI
(2005) and EBrMANN and FraTzscHER (2005) come to more favourable con-
clusions. For the Fed, CoNLEY et al. (2004) show that the bias announcement
includes significant information, which may help to predict the Federal Reserve’s
interest rate decisions. FAusT, Swanson and WricHT (2004) find little evidence
that monetary policy surprises from the Federal Reserve convey superior infor-
mation that may be used to improve the private sector forecast of statistical
releases. JanseN and De Haan (2004a) detect a certain inconsistency between
statements of central bankers from the ECB and the national central banks of
the euro area. JANSEN and DE HaaN (2005), for the first years of the ECB, show
that a Taylor type ordered probit estimation outperforms communication based
predictions of interest rate changes. BERGER et al. (2006a) finally ask how com-
munication impacts on media coverage and the acceptance of the ECB deci-
sions in the media.

We want to contribute to this growing literature in two respects. First, we
shift the focus back to the issue dominating practitioners” attention. Basically,
in the financial markets central bank observers want to infer from central bank-
ers’ statements what the future interest rates will be. Here we ask to which extent
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the wording of the ECB president in the monthly press conference is actually
informative in this respect. In essence, we deal with two distinct, but closely
related questions: Is central bank watching based solely on a counting of code
words an efficient information technique in the sense that this strategy does
not perform substantially worse than other more subtle techniques? And does a
wording indicator 7 addition to model based processing of economic data offer
valuable information for the explanation of central bank rates? Our point of ref-
erence for a standard model explaining monetary policy decision making is a
Taylor rule specification.

Our second contribution is to offer a more objectively constructed wording
indicator. Here, we address a major challenge the empirical literature on central
bank communication is confronted with: the need to transform words and argu-
ments being used by central bankers into quantitative indicators. In the literature
cited above, different ways have been taken to tackle that problem. Authors like
Rosa and VErGaA (2005) or GERLACH (2004) make use of wording indicators
whose common characteristic is, however, a subjective construction. This means
that the authors’ own judgement guides the interpretation of certain formula-
tions of ECB representatives and the sign and weights of code words in the over-
all indicator. BERGER et al. (2006b) limit this problem by classifying statements
through parallel teams of researchers working independently from each other. We
offer an alternative solution based on an objective decoding algorithm exploiting
the observable significant differences in the use of certain words and expressions
prior to interest rate increases, decreases or in passive phases.

Our results support the rationality of central bank watchers’ attention for lin-
guistic specificities. Although the reading of central bankers’ lips cannot substi-
tute the careful analysis of hard economic data it, nevertheless, offers additional
insights. Obviously, ECB wording has an information content which cannot
fully be replicated by Taylor type regressions based on macroeconomic data only.
Thus, it is rational information collecting when market actors pay attention to
the subtleties of wording,.

In the next section we give a brief exposition of our analytical strategy, fol-
lowed by the construction of a wording indicator in section 3. Section 4 presents
our model structure and Section 5 the estimation results. Section 6 summarizes
our findings and concludes.
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2. Analytical Approach

There are basically two different potential explanations for the markets’ atten-
tion to central bank wording. Our empirical strategy is designed to differenti-
ate between both. First, information strategies based on the exegesis of central
bank statements may be a cost-efficient alternative to more rigorous approaches
based on implicit or explicit models and a collection of all relevant data. The
Fed’s former bias announcement illustrates this interpretation: If a central bank
credibly states what it intends to do in the coming months, market participants
could try to economize on forecasting efforts and — in the extreme — even stop
devoting any resource to this activity apart from following official statements.
The second explanation points towards a less demanding function of rhetoric
signals. Even if these signals may not be able to replace more thorough forecast-
ing techniques, they might be useful to improve these forecasts.

The recent literature on central bank communication offers a number of rea-
sons why wording could have this informative content which should at least be
not fully substitutable by a model based solely on economic data. Communication
is a key element in monetary policy’s task of managing expectations (BERGER et
al., 2006b). One objective is to limit uncertainty about the course of monetary
policy. Hence, the rhetoric signals sent out by the central bankers should offer
insights about the central bank’s perceptions and intentions. LamLA and Rup-
PRECHT (2006) underline this idea with regard to price developments: the way a
central bank regards current inflation trends as transitory or permanent is essen-
tial to transform current inflation data into interest rate expectations. This should
be particularly relevant in times when a central bank is perceived as missing its
targets. Indeed, BERGER et al. (2006a) show that the coverage of ECB policy in
the print media is more negative when inflation is relatively high laying base of
the ECB’s self-interest in explaining its perceptions and plans. Hence, it should
be expected that wording has an information content going beyond knowledge
available to the public. Furthermore, the relative short history of the ECB is an
argument in favour of model uncertainty on the side of ECB watchers. For exam-
ple, it may be unclear how (common knowledge) data on heterogencous develop-
ments in the Euro zone affect the decision making in the Council (HEINEMANN
and HOUENER, 2004). In these cases, wording signals can be an input to forecast-
ing models being able to improve the model’s fit.

Our empirical strategy tests for both potential functions of ECB watching; i.e.
first a full substitution of model based forecasting of ECB decisions, and, second,
the combination of a model based approach with the inclusion of information
from wording. Consequentially, we test the following two distinct hypotheses:
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Hypothesis 1: Central bank watching and de-coding of wording is a substitute for
thorough model analyses.

Hypothesis 2: Wording includes information helpful to improve the explanation
of interest rate decisions based on standard explanatory models.

In order to test hypothesis 1, we check the fit of a model explaining ECB rates
solely on the basis of their own history and our wording indicator. Hypothesis
2 is tested by augmenting a standard Taylor equation with our wording indica-
tor as additional regressor. Before proceeding with this strategy, in the following
section, we describe the construction of our wording indicator.

3. The Construction of the Wording Indicator

Our wording indicator is constructed by an algorithm which allows for an objec-
tive (statistically based) weighting of code words and thus needs no subjective
assessment with regard to the alleged importance of certain signal words. The
algorithm’s main idea is that only those code words are taken into account whose
frequency of use is significantly different in distinct monetary policy phases. How
much of this is explained by the significant differences in use determines the
weight of the word in the indicator construction. Furthermore, a positive (nega-
tive) sign is attached to these code words depending on whether they are more
often used prior to increases (decreases) of interest rates.

The algorithm is based on a full interest rate cycle starting in 1999:01 and
ending in 2001:12 allowing for the use of code words both in expansionary and
contractive phases. Thus, the algorithm assumes that a full interest rate cycle
has been necessary for ECB observers to decode the relevance of potential signal
words and expressions.

For the subsequent testing it is essential that the algorithm does not exploit
the available dataset fully in order to avoid a within-sample fallacy: If the deri-
vation of the wording indicator were based on the full data sample it would by
construction safeguard a good fit in any model explaining interest rate decision.
Limiting its construction on the information from a sub-sample allows for test-
ing the indicator’s information content out of sample. More precisely the algo-
rithm has the following steps:

Step One: Identifying Code Words with Information Content

The use of code words in the introductory statement of the monthly ECB press
conference is counted. In those few months (8 out of 99 observations) where no
press conference took place we take the editorials of the monthly ECB reports
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as substitute which are very similar in contents, length and terminology to the
press conferences’ initial statements. Note, however, that we drop the press con-
ference observations from the regressions presented in section 5 in order to safe-
guard a clear focus on the information content of the press conferences. In order
to achieve a high degree of objectivity we abstain from taking into account the
context of the terms’ use apart from unequivocal negations. For example, we do
treat a statement like “there is no risk to price stability” as if “risks to price sta-
bility” was not mentioned. We then group observations into monetary policy
phases of neutrality, tightening or easing. Our grouping criterion is simply the
observed interest policy of the two months following the press conference. We
feed into the testing a large number of potential code words which are on the
lists circulating among practitioners (WITHOUT AUTHOR, 2003) and which are
used in the related academic studies (e.g. Rosa and VERrGa, 2005). Table A in
the appendix lists the code words included into the analysis.

We also include a variable measuring the length of the President’s introduc-
tory statement devoted to monetary policy into our initial list. This length is
not affected by technical discussion such as the euro changeover or the expan-
sion of the euro zone since these technical discussions constitute clearly sepa-
rate parts of the statement and are not included in our word count. There a con-
tradicting arguments to the expected information content of length so that its
information content is ambiguous a priori: On the one hand, the length of the
statement should be a signal if the preparation of a change in interest rates needs
more words compared to a situation of continuing passivity. On the other hand,
the president may feel obliged to vindicate the central bank council’s position in
greater detail if the public is critical of a too passive ECB.

Figure 1 shows frequency means of code words depending on the character of
the monetary policy stance judged on the basis of the interest rate decision in the
following two months. Press conferences preceding interest rate increases are char-
acterized by a more frequent use of “vigilant”, “risks to price stability/inflation”,
“second round effects” or “favourable outlook for growth”. During more passive
stages, the ECB president more frequently uses words like “in line” and “balanced”.
Code words used more frequently in phases preceding interest rate cuts are “appro-
priate”, “to monitor”, “downside risks to growth” or “economic slowdown”.

We proceed by eliminating those words whose frequencies of use do not sig-
nificantly differ among monetary policy phases. Among others, the difference
in the mean length of the statements misses significance and, hence, drops out
of the wording indicator construction as well. Table 1 summarises the results of
ANOVA tests for the equality of means in the frequency of these words’ frequen-
cies for the period January 1999 — December 2001 which comprises a complete
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interest rate cycle and thus should be sufficient to derive the signalling content
of ECB statements. For the elimination procedure we work with a critical level
of significance of 5 percent (and 10 percent for a robustness check).

Step Two: Deciding the Sign and Weight of Significant Code Words

Since the ANOVA tests assess differences in mean across all groups, it does not
give a direct insight on pair-wise differences. For this purpose, we present least
significant distance tests (Table 2) for the words with significant F-tests indicat-
ing which of the pair-wise differences in means show significance.

The significant pair-wise tests are used to decide the sign of the specific code
word in our indicator. A positive sign is attributed to those words for which tests
significantly show larger frequencies in tightening compared to easing periods,
tightening compared to neutral periods or in neutral compared to easing periods.
A negative sign is assigned to words where the significant relative frequencies are
opposite. Thus, the resulting indicator is, by construction, positively associated
with an increasing “hawkishness” of ECB rhetoric.

Additional information for the learning oriented construction of our wording
indicator comes from the #” statistic (included in Table 1) measuring the share
of the total variance attributable to differences in means between the three dif-
ferent kinds of periods. The #° statistic is used to provide a weight for the infor-
mational contents of different code words.

Step Three: Calculation of the Wording Indicator W1
Finally, our wording indicator W1 is constructed using frequency of code words
x, as follows:

_ K nobs(x,,) —meanobs(x,) ,
i _; stdv(x;) sign(x,) 17 (x;) 1)

The indicator adds for each period the (standardized) number of observations.
These numbers are weighted by the #” statistic in order to account for the dif-
ferences in the informational content of code words. The sign of each individual
code word is determined on the basis of significant pair-wise tests as described
in Tables 3 and 6.

The calculations result in two indicators based on the 5 and the 10 percent
significance level as cut-off points for the inclusion of potential code words in the
first step. Figure 2 presents the two indicators together with the fixed rate (until
June 2000) respective the minimum bid rate of the main refinancing operations
(MRO). The high correlation of both indicators shows that the outcome of our
algorithm is not very sensitive to the choice of the critical significance level.
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Figure 1: Frequency Means of Code Words in Press Conferences
Depending on Monetary Policy Phase (1999:01-2001:12)
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Table 1: Analysis of Variance — Full Interest Rate Cycle
1999:01-2001:12

F-statistic significance 7
appropriate 3.13 0.056 0.148
in line with price stability 2.18 0.128 0.108
for the time being 1.13 0.333 0.059
observe 1.70 0.196 0.086
to monitor 3.26 0.050 0.153
vigilant/vigilance 2.60 0.088 0.126
risks to price stability 4.79 0.014 0.210
upside risks to price stability 6.01 0.006 0.250
downside risks to growth 3.84 0.031 0.176
upside pressure on inflation 4.50 0.018 0.200
downward pressure on growth 1.13 0.333 0.059
second round effects 0.46 0.634 0.025
appropriate action 0.79 0.461 0.042
alert 0.79 0.461 0.042
mised signals 1.13 0.333 0.059
Sfavourable outlook for growth 11.63 0.000 0.393
Jfavourable outlook for price stability 1.39 0.261 0.072
compatibe with price stability 0.81 0.453 0.043
consistent with price stability 1.17 0.321 0.061
balanced 1.97 0.154 0.099
economic slowdown 5.11 0.011 0.221
Number of words 1.59 0.218 0.081

Note: 39 observations (two press conferences in March 2000, October 2000 and June
2001). The #” statistics is computed as between-groups sum of squares divided by total
sum of squares.
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Table 2: Pair-wise Differences in Means (Least Significance Distance)

1999:01 — 2001:12

Code word (mean frequency per differencein  significance
press conference) mean
appropriate neutral vs. easing* -0.33 0.084
(0.23) tightening vs. easing** —-0.43 0.020
tightening vs. neutral -0.10 0.578
to monitor neutral vs. easing™* -0.75 0.035
(0.82) tightening vs. easing** -0.73 0.030
tightening vs. neutral 0.02 0.959
Vigilant neutral vs. easing -0.17 0.357
(0.28) tightening vs. easing 0.22 0.209
tightening vs. neutral** 0.38 0.030
risks to price stability neutral vs. easing 0.50 0.307
(1.44) tightening vs. easing™** 1.38 0.005
tightening vs. neutral* 0.88 0.061
upside risks to price stability neutral vs. easing 0.25 0.551
(0.90) tightening vs. easing*** 1.27 0.003
tightening vs. neutral** 0.58 0.013
downside risks to growth neutral vs. easing** —-0.50 0.040
(0.21) tightening vs. easing™* -0.58 0.013
tightening vs. neutral —-0.08 0.710
upside pressure on inflation neutral vs. easing* 0.83 0.085
(1.10) tightening vs. easing*** 1.33 0.005
tightening vs. neutral 0.50 0.269
Javourable outlook for growth neutral vs. easing 0.08 0.806
0.79) tightening vs. easing™** 1.35 0.000
tightening vs. neutral*** 1.27 0.000
Economic slowdown neutral vs. easing* -0.50 0.077
(0.36) tightening vs. easing™** -0.83 0.003
tightening vs. neutral —-0.33 0.210

Note: Pair-wise test based on 39 observations between 1999:01 und 2001:12. Included are

those code words, for which F-test (Table 1) indicates at least 10 percent significance;

significance of pair-wise tests at 10/5/1 percent.

*/**/***:
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Figure 2: Wording Indicators and the Fixed Rate/Minimum Bid Rate on the MROs.
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4. Model, Econometric Approach and Data Issues

The assessment of the informative content of our wording indicator with regard
to hypotheses 1 and 2 is based on a standard model of monetary decision making
that is extended to include communication issues. We assume that the ECB
defines its target rate, 7, , on the basis of a smoothing adjustment towards an
interest rate, 7", which is the optimal rate of the fully specified model guiding

the decisions of the Council:
i'=pi, + 0-p)i. 2)
A Taylor interest rate (TAYLOR, 1993) is most probably an incomplete approxima-

tion of z'tF. We model this by regarding the fully specified model as a weighted
average of a Taylor type target rate, z'tT, and a second target rate, z'tO, which
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includes those other aspects in Council preferences which are not taken into
account in the Taylor type approach and for which central bank watchers hope
to get information from wording analyses:

if=ni + 1-n)i°. (3)

These other aspects are, e.g., captured in the “judgement factor” as introduced
by Svensson (2003). Thus, for the determination of the supplementing inter-
est rate, z'f , communication of the central bank becomes relevant. Only in the
extreme case where the Taylor type rule explains the monetary world completely,
both target interest rates are identical and the target rate of the fully specified
model equals the Taylor type interest rate. The supplementing interest rate can be
explained by the intended change of the interest rate, Ai’, based on the interest
rate of the last period, i,o =i + Aif).

For the specification of the Taylor type equation, we follow GErRLACH (2004)
and Rosa and VErGA (2005) and use the inflation rate, 7, the output gap, or
a related measure, money growth, Az, and the annual growth rate of the real
effective exchange rate, Ae, as explanatory variables. Reflecting the availabil-
ity of monthly data we generally use lagged values. Using the data published
in the ECB Monthly Bulletin, we adopt the publication lag of this periodical as
well and assume that this delay of data reflects the information set of the public
fairly well. In addition to that we take into account that the Monzhly Bulletin
is published at the end of the month whereas interest rate decisions are taken at
the beginning of the month as a general rule. From the view of the central bank
watcher, this adds a further lag to the explanatory variables. For the inflation
rate, we have a two month lag since November 2001. Before that date as well as
in February 2005 and February 2006, the publication lag is three months due
to the delay in the Monthly Bulletin of two months. For money growth, there is a
four months lag, and for the real exchange rate measure the publication lags two
months. The long lag for money growth arises because we rely on the centred
three month moving average. For the measure of the output gap, the lag depends
on the time series used. Because we rely on the economic sentiment indicator
published by the European Commission, esi, the lag is one month. This results
in the following equation:

i'=a+Bna,_, +yei, +0Am_+0Ae_,. (4)

r—1
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In the following, we proceed with two variants of this equation:

Backward-looking specification: Following the argumentation of CARSTENSEN
(2006), we first employ an estimation function that is based on variables known
at the time the central bank takes its decision. In this case, the basic variables
inflation rate and output gap should be completed by estimators that help to
explain the future inflation rate. We use money growth as such a variable. We
label this approach as “backward-looking”, because it contains only lagged vari-
ables (see also NELsoN, 2003):

it* - Z't—l = A*Zt
=—(1=ph i
na+px,_,+yesi_+0 Am,_,+6 Ae,_,)

+e, (4a)

=P yaopaie ’

where ¢ denotes the error term.

Forward-looking specification: Going back to CLaRIDA, GALf, and GERTLER
(1998) and in line with the ongoing literature on Taylor type rules (e.g. SAUER
and SturMm, 2007), reaction functions of central banks are assumed to be for-
ward-looking in the sense, that the specification of equation (4) contains the
inflation forecasts, 71/, of the ECB. Because the staff projections of the ECB do
not provide a monthly time series of forecasts, we need a proxy for these data.
We use Consensus forecasts undertaken by experts as an approximation for ECB

forecasts.
lt* _it—l =A*lr
=_(1_p)77 it—l
a+ nf+ esi_ +0 Am,_,+6 Ae,_,)
+(1_p) ’7( ﬁ ., Y 1 4 2 +£t (4b)

In the estimation, we add the lagged change of the interest rate, A7, as proposed
in Jubp and RubpesuscH (1998) or GaLf et al. (2004) in order to account for the
short-run dynamics of the process. Since the ECB council decides on the target
rates in a discretionary way (increase, no change, decrease), an ordered probit
estimation approach is appropriate (GAL{ et al., 2004). Here, we work with two
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variants. In the first, the ordered dependent variable for depicting monetary
policy decisions has three values, A%, —1 (interest rate reduction), 0 (no change), 1
(interest rate increase), considering only the direction of the change. In the second
variant used as a robustness check, the dependent variable has five values,A’4, and
takes account of the fact that the ECB changes the interest rate either in 0.25 or
(rarely) 0.5 percentage point steps resulting in the following ordering: —2 (inter-
est rate reduction by 0.5 percentage points), —1 (reduction by 0.25 percentage
points), 0 (no change), 1 (increase by 0.25 percentage points) and 2 (increase by
0.5 percentage points).

Data Issues

The following data are used: The interest rate is the interest rate of the Main
Refinancing Operations. The annual inflation rate, 7, is based on the harmo-
nized index of consumer prices HICP. For money growth, we use the seasonally
adjusted annual growth rate of the monetary aggregate M3 as centred moving
average of three months. The annual growth rate of the exchange rate is based
on the real CPI effective exchange rate index (narrow definition). Because we are
interested in the reaction of the central bank, we should reproduce the knowl-
edge that the central bank has at the time of its decision (OrRPHANIDES, 2001).
To match the state of knowledge of the central bank and its watchers as close as
possible, we rely on the publications in the Monthly Bulletins of the ECB for col-
lecting real time data (for a detailed description of some special time series see
appendix Table B). While revisions of the inflation rate, money growth and the
annual change of the real exchange rate are moderate, the output gap is usually
confronted with larger revisions. Therefore, we rely on survey data. The season-
ally adjusted series of the economic sentiment indicator, published by the Euro-
pean Commission, is used in the form 100 (esi —esz')/ esi , where esi denotes the
mean of the series (GALI et al. 2004). For inflation forecasts the mean of the fore-
cast published on a monthly basis by Consensus Economics (Consensus Forecasts
G-7 Countries & Western Europe) is used. Because the forecasts are given for
the current and next calendar year, a conversion is needed to get forecasts with
a horizon of 12 months. We do this by weighting the values for the current and
next calendar year according to the publication month.

We employ the wording indicator, W7, lagged one month as a proxy for Ai’ .
Thus, the explanatory value of this indicator is to reveal the extent to which
rhetoric signals contain information about the monetary decision process which
is not included in the standard Taylor type approach variables and in this sense
offers an informative added value in the sense of hypothesis 2. Using the wording
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indicator we face the problem that in rare cases not every month has seen an ECB
press conference (8 cases) and sometimes two of these events in one month occur
(3 cases). No press conferences were given in August each year until 2005 as well
as in January 2001. We treat the missing value problem by interpolation using the
adjacent values of the preceding and the following month. In months with two
press conferences (March 2000, October 2000 and June 2001) we use the index
of the second conference because the information is updated compared to the first
one and, therefore, more relevant for the following interest rate decisions.

Table 3 shows descriptive statistics of the explanatory variables. The data cover
the period January 1999 to December 2006 except for the interest rate change
dummies starting in February 1999 and the moving average of money growth
in May 1999. The maximum interest rate steps are +0.5 percentage points. The
real economic sentiment indicator displays the highest variance closely followed
by the exchange rate variable.

Table 3: Descriptive Statistics of Used Time Series (1999:1-2006:12)

i Ni N n 7 esi Am Ae  WI, WI

RL;ZE:;;’; 96 95 95 96 96 95 92 96 96 96
Mean 291 0.07 0.02 210 1.80 -0.87 6.73 1.02 -0.01 -0.01
Median 275 0 0 2.20 1.80 -2.49 6.85 1.75 -0.13 -0.13
Maximum 4.75 1.00 2.00 3.40 2.23 14.01 8.70 16.40 2.70 2.69
Minimum 2.00 -1.00 -2.00 0.80 1.13 -14.53 4.79 -12.80 -2.46 -2.06
Std. Dev. 0.89 047 0.67 052 025 7.36 1.15 7.04 0.88 0.80

5. Estimation Results

According to our testing strategy described in section 2, we basically estimate
three variants of a model explaining ECB interest rate changes. The starting
point is the baseline model (Model 1) which still ignores information from the
wording indicator. In order to test hypothesis 1, we contrast this approach, first,
with a “naive” central bank watcher model where no information is used but
wording and the interest rate’s history (Model 2). Third, a Taylor type equation
augmented by the wording indicator constitutes a test for the informative added
value of wording in the sense of hypothesis 2 (Model 3).
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We apply this testing strategy to both, the full period 1999:01-2006:12 and to
the sub-period 2002:01-2006:12. The sub-period testing is an “out of sample”
exercise with regard to the wording indicator which has been constructed on the
experience with the ECB’s coding over a full interest rate cycle covering the first
three years of the ECB’s existence. Thus, this robustness check provides a test
against the risk that the results are merely driven by a possible within-sample fal-
lacy described in section 3. Together with the backward- and forward-looking
specification and the two variants of the dependent variable (resulting from the
alternative treatment of the 0.5 percentage point interest rate changes) this leaves
us with 20 combinations (three models, two variants of the dependent variable,
backward- and forward-looking for equations containing an inflation variable,
full period and sub-period; note that for the naive model the backward- and for-
ward-looking distinction is irrelevant).

The estimation results show satisfactory outcomes for all models and are
marked by a high joint significance of all parameters as the LR-statistics shows
(see Tables 4 and 5). The estimates are quite robust regardless whether three or
five categories for the interest rate changes are considered. The parameters y, to
t, denote the estimated thresholds distinguishing between categories of the inter-
est rate changes — with four (two) thresholds for the dependent variable A’ (A%).
For the sub-period, there is no interest rate raise of 0.5 percentage points. This
leads to one threshold less in case of then four categories of interest rate changes.
As the ) statistics of a Wald test for the equality of adjacent thresholds shows,
the thresholds are statistically different from each other for the full period esti-
mations. For the sub-period, the model fails to distinguish between large and
small interest rate cuts.

The estimation for the baseline model reproduces frequent findings of Taylor
type regressions: The probability of interest rate increases is affected positively by
the economic sentiment (as our output gap measure) and money growth. In con-
trast, a positive growth rate of the real exchange rate results in a higher probability
of an interest rate cut. The lagged change of the interest rate is to reveal smooth-
ing behaviour so that the negative sign is in line with theoretical expectations.
However, the inflation rate does not seem to influence interest rate decisions,
regardless whether a forward- or a backward-looking specification is employed.
The reason could be that the inflation rate is fairly stable around two percent
displaying to little variation for a significant influence. For the shorter estimation
period, only the lagged change of the policy rate, the economic sentiment and the
exchange rate variable are still significant and show the expected sign.

The main results for the comparative performance of the three model vari-
ants are robust, independent from the backward- and forward-specification and



Table 4: Coefficients of the Ordered Probit Estimation, Full Period

(z-statistic in Brackets, Significance at the 1 (***), 5 (**), 10 (*) Percent Level)

Base line

Backward-looking

Naive model

Augmented model

Forward-looking

Base line

| Augmented model

Adj. sample 1999:6-2006:12 1999:2-2006:12 1999:5-2006:12 1999:5-2006:12
(1 (1a) (2 (2a) (3) (3a) (1b) (1) (3b) (39)
. —0.82%% 0947 | —0.50%*%  _0.50%% | —0.92%%  _1.09%* | —0.88  —0.99% | —_1.03**  —_1.14**
i (<2.07)  (2.18) | (2.61)  (=2.65) | (=2.02)  (=2.21) | (2.26)  (=233) | (=2.23)  (-2.36)
A _4.38%F% 400w 640 _G22%F | 4397 408 | _G21RF 6225
hio (-2.88)  (=2.93) (-3.35)  (-3.50) (-2.83) (=2.91) (-3.33)  (-3.49)
e -0.56 —0.50 —0.58 —0.48 -1.06 -1.15 -0.67 -0.96
=2 007 (-1.11) (=1.09) (-1.00)  (=0.97) | (~0.93) (-1.07) | (057)  (~0.88)
. 0.25%F .25 0.207% .20 0277 0.28%% | 0220 (.22
esi,_, (3.92) (3.95) (2.84) (2.86) (4.00) 4.17) 2.97) (3.09)
A 1.07*** 0.89*** 1.19*** 0.96*** 1.14%** 0.98*** 1.21%*%* 1.02%**
P-4 (3.23) (2.95) 3.17) (3.00) (3.04) 2.87) (2.98) (2.91)
Ae —0.12* —0.12** —0.12* —0.13** -0.12* —0.12* —0.12* —0.13**
-2 (-1.89)  (=2.01) (-1.83)  (=2.06) | (-1.87) (-1.95) | (-1.80) (1.99)
wr LI3%*  LIG™* | L1 1.07%* 1079 1.06*
= (5.00) (5.24) (2.47) (2.68) (2.43) (2.67)
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Backward-looking

Forward-looking

Base line Naive model Augmented model Base line | Augmented model
Adj. sample 1999:6-2006:12 1999:2-2006:12 1999:5-2006:12 1999:5-2006:12
M (1a) @ (22) €) (32) (1b) (1) (3b) (39)
u, —-0.03 -2.02 -3.31 -3.65 0.35 -2.06 —-0.58 -2.68 0.15 -2.62
u, 5.76 -1.50 —-0.03 -3.30 6.45 —1.51 5.30 -2.18 6.28 —2.06
1 430 ~0.01 463 3.72 413
Uy 6.08 1.18 6.61 5.52 6.12
3.54* 3.31* 3.59* 3.54* 3.59*
i statistics 25.78%**  26.47*F | 76.68***F  77.81FFF | 25.23%*  2534%K | 25,61 27.12%%% | 24.44%*  25.67***
14.12%* 12.25%** 14.42%%* 13.99*** 14.39%**
Log likelihood -28.11 —37.88 —48.33 —58.01 —24.59 -33.90 -28.31 -37.89 —24.94 -33.97
Pseudo R’ 0.54 0.47 0.25 0.23 0.60 0.52 0.54 0.47 0.59 0.52
LR stat. (const.) 65.52***  66.71*** | 3L.6I™*  34.00%** | 72.56™**  74.68***|  65.13%*  66.68*** | 71.87**  74.52%**
Q-stat. (lag 1) 4.21% 3.67* 3.00* 6.35** 5.74** 8.07*** 4.76** 4.08** 5.25** 8.12%**
Q-stat. (lag 12) 16.36 13.25 16.02 18.62* 17.27 19.10* 16.56 13.22 16.25 18.86*
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Table 5: Coefficients of the Ordered Probit Estimation, Sub-period
(z—Statistic in Brackets, Significance at the 1 (***), 5 (**), 10 (*) Percent Level)

Backward-looking

Forward-looking

| Augmented model

| Augmented model

Base line Naive model Base line
Adj. sample 2002:1 —2006:12 2002:1 —2006:12
(4) (4a) 5) (52) (6) (6a) (4b) (40) (6b) (6¢)
. -0.75 -0.83 -0.22 -0.24 -0.91 —-1.06 —-0.86 -0.92 —0.74 —0.88
1 (—0.85) (-0.88) (-0.54) (=0.59) (=0.91) (-0.98) (-1.05) (-1.07) (-0.63) (-0.72)
Aj —11.52** —10.59** -11.08**  -10.97* —11.06**  —10.33** | —12.25* -12.33*
hie (-2.37) (-2.40) (-1.98) (-1.90) (-2.47) (-2.46) (-1.89) (-1.78)
. - 0.49 0.35 —0.42 -0.83 1.23 1.77 —4.16 —4.26
=2 007 (0.29) (0.22) (-0.18) (—0.34) (0.27) (0.39) (-0.62) (-0.63)
osi 0.35%** 0.35** 0.24 0.24 0.31* 0.30* 0.36 0.37
1 (2.71) (2.47) (1.49) (1.38) (1.94) (1.84) (1.33) (1.30)
A 1.47 1.12 1.23 1.09 1.38 1.06 1.35 1.19
-4 (1.47) (1.11) (1.38) (1.47) (1.40) (1.10) (1.38) (1.53)
Ae -0.19* —0.16** —0.21* —0.20* -0.18* -0.15 —0.24* -0.23*
=2 (-1.74) (-1.59) (-1.73) (-1.72) (-1.66) (-1.51) (-1.76) (-1.70)
Wi 1.71%%* 1.77%** 1.63* 1.85%* 1.91* 2.08**
o1 (3.47) (3.54) (1.79) (1.98) (1.81) (1.99)
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Backward-looking

Base line |

| Augmented model

Forward-looking

Naive model Base line | Augmented model

Adj. sample 2002:1 —2006:12 2002:1 —2006:12

) (4a) ®) (52) ©) (62) (4b) (4¢) (6b) (69)
/41 3.53 0.47 -3.03 -3.37 -0.59 -3.39 4.30 2.69 -7.27 -9.62
U, 11.69 0.78 0.82 -3.10 7.28 —2.97 12.23 3.00 1.30 -9.19
1 8.42 0.79 4.89 10.46 ~0.52
# statistics 9.07% (1):22*** 43.95%% 4;:2;** 938w+ ézzz*** 10,40+ 1(1);3*** 6.73%* é:(l)i**
Log likelihood -11.25 -13.63 -22.95 —24.48 -9.31 -11.071 -11.26 -13.57 -9.10 -10.90
Pseudo R’ 0.64 0.59 0.26 0.26 0.70 0.66 0.64 0.59 0.71 0.67
LR stat. (const.) 39.68***  37.75%* 16.29%**  17.03"** | 43.56***  43.86*** | 39.67***  38.85*** | 43.98*** = 44.21***
Q-stat. (lag 1) 2.64* 1.91 0.35 0.39 5.15%* 5.16%* 2.66* 1.73 7.00%**  6.60**
Q-stat. (lag 12) 25.08** 19.70* 24.40** 24.58** 28.17** 25.72%* 25.73** 19.71* 30.82***  25.60**
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independent from the covered estimation period. With regard to our key inter-
est variable, the wording indicator, the results are as follows: The augmentation
of the baseline by the wording indicator hints to an informative added value of
wording. The indicator turns out to be significant in the full period regression as
well as in sub-period regression at least at the 10 percent level. The positive sign
is as expected since a higher indicator value signals a larger extent of “hawkish-
ness” and the probability of an interest rate raise increases. In addition to that,
the regressions’ fit increase with the inclusion of the wording indicators. A more
formal testing of this point indicates that the reaction function improves sig-
nificantly with the inclusion of the wording indicator, at least at the 5 percent

level (see Table 6).

Table 6: LR Test Statistics for the Inclusion of the Wording Indicator

Full period (1999:6-2006:12) Sub-period (2002:1-2006:12)
Backward-looking| Forward-looking |Backward-looking| Forward-looking
3 categ. 5 categ. | 3 categ. 5 categ. |3 categ. 5 categ. | 3 categ. 5 categ.

LR statistic (1 df) ~ 7.04***  7.96** G6.74*** 7.84** 3.88** 5.12*% 4.32** 5.34**

Critical y*-values: 2.71 (10%), 3.84 (5%), 6.63 (1%)

The naive model based solely on the wording indicator and past values of the
interest rate clearly shows a poorer fit compared to the baseline model and the
extended model. Even though the wording indicator is significant, it cannot
replace other macroeconomic variables that help to explain the interest rate deci-
sions of the ECB. The drop of explanatory power is considerable compared to
the more elaborate models. However, the increasing size of the coefficient rela-
tive to that of the lagged interest rate shows that the variable tries to capture the
influence of the other macroeconomic variables.

To evaluate whether the indicator is not only statistically significant but also
helps to improve the prediction of interest rate changes, we display the classi-
fication of policy rate changes for the different models with backward-looking
specification (see Table 7a and 7b). By including the wording indicator into the
Taylor type equation, the error in classifying interest changes decreases. This
result applies not only for the analysis of the whole period but also for the sub-
period which has not taken account of in the wording indicator construction
algorithm.
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Table 7a: Classifications of Interest Rate Changes, Three Categories

Correct classifications of interest rate changes
(observations with maximum probability)

1999:5— 1999:2— 1999:5— 2002:1—
2006:12 2006:12 2006:12 2006:12
(¢)) (2) (3 (4) 5) (6)
Basic Naive | Augmented Basic Naive | Augmented
model model model model model model
Ai<0 30of7 0of7 30of 7 1of3 0of3 1of3
Ai=0 65 of 71 67 of 71 66 of 71 48 of 51 50 of 51 49 of 51
Ai>0 9 of 13 30f13 10 of 13 4 of 6 2 of 6 50f6
Table 7b: Classifications of Interest Rate Changes, Five Categories
Correct classifications of interest rate changes
(observations with maximum probability)
1999:5— 1999:2— 1999:5— 2002:1—
2006:12 2006:12 2006:12 2006:12
(1a) (2a) (3a) (4a) (5a) (62)
Basic Naive | Augmented Basic Naive Augmented
model model model model model model
Ai=—05 1of4 0 of 4 1of4 0 of 2 0of 2 1of2
Ai=—0.25 0of3 0of3 0of3 0of 1 0of 1 0of 1
Ai=0 67 of 71 68 of 71 67 of 71 48 of 51 50 of 51 49 of 51
Ai=0.25 7 of 11 1of 11 8 of 11 40of6 20f6 50f6
Ai=0.5 0 of 2 0 of 2 1of2 — — -

Two interest rate changes more are correctly classified for the three and five cat-
egory version for the complete as well as the shorter time period. For the detailed
interest rate changes of the sub-period, an improvement of even three classifi-
cations is achieved. Again the poor performance of the naive approach (2), (2a)
and (5), (5a) becomes apparent. Especially changing interest rates are not clas-
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sified correctly whereas unchanged interest rates are more likely classified with
this model than with the other two setups.

The results are basically unchanged if we replace the wording indicator calcu-
lated on the basis of a 5 percent significance level in the algorithm’s ANOVA by
a variant based on a 10 percent significance level (results not reported, available
on request from the authors). However, the wording indicator based on the 5 per-
cent significance level is more selective and gives somewhat better results.

Summing up, the findings lead to the rejections of hypothesis 1: Central bank
watching and de-coding of wording cannot be a substitute for thorough model
analyses. However, hypothesis 2 is not rejected: ECB Wording indeed includes
information helpful to improve the explanation of interest rate decisions based
on standard explanatory models.

6. Conclusions

In this paper’s title we pose the question ,,Does it pay to watch central bankers’
lips”? Judging on the experience with the ECB we answer this question in the
affirmative. Compared to technical approaches based on standard Taylor type
equations and solely hard economic data the exploitation of rhetoric signals can
be helpful to better explain what the central bank is doing. This result is con-
firmed on the basis of an out of sample analysis where the period on which the
wording indicator’s choice of weights is based is not included in testing this indi-
cator’s significance. Thus, we tend to accept the hypothesis that wording includes
information helpful to improve the explanation of interest rate decisions based
on standard explanatory models. This also indicates that Taylor type regressions
are not able to capture the realities of monetary policy completely — a fact which
seems sometimes to be ignored in the literature.

It should be stressed that our wording indicator based on statistical reasoning
is nevertheless rather mechanical and only an approximation for the informa-
tion content of wording. It cannot capture the art of reading between the lines
of central bankers” statements. In this sense our results for the informative con-
tents of wording must be regarded to be of a conservative nature. Furthermore,
the algorithm does not yet allow for a constant learning and updating that would
incorporate new nuances in ECB wording. The modelling of permanent learning
processes on the side of ECB observers is left to future research.

Although our analysis hints to the usefulness of rhetoric signals it also indi-
cates its limitation. Market participants benefiting from a correct prediction of
monetary decisions are well advised to employ also more rigorous models for their
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forecasts in addition to listening to ECB press conferences. Our findings largely
indicate that judgements based solely on analysing central bankers’ speeches are
inferior to more refined approaches based on models and economic data.

Appendix

Table A: Potential Code Words with Examples of Use

Code word Examples

appropriate The Governing Council concluded that the information which had
become available in recent weeks confirmed that the current level of
key ECB interest rates remains appropriate for the maintenance of price
stability over the medium term (7 March 2002).

Opverall, the current monetary policy stance remains appropriate to
preserve a favourable outlook for price stability in the medium term
(6 February 2003).

We judge the current monetary policy stance appropriate to maintain
a favourable outlook for price stability in the medium term. Hence, we
have decided to keep our key rates unchanged (9 January 2003).

in line with price On the basis of our regular economic and monetary analysis, we have

stability not changed our assessment that the current stance of monetary policy
remains in line with the maintenance of price stability over the medium
term (1 April 2004).

In summary, the economic analysis indicates that the main scenario for
price developments in the medium term continues to be in line with our
definition of price stability (4 December 2003).

Jor the time being To sum up, the economic analysis continues to indicate that the main
scenario for price developments in the coming years is in line with price
stability. Cross-checking with the monetary analysis does not alter this
picture for the time being (4 March 2004).

For the time being, we thus see a confirmation of our earlier assessment,
which led us to reduce the key ECB interest rates by 50 basis points
on 17 September. In fact, the recent events strengthened tendencies
towards lower rates of inflation that were already prevailing before (11
October 2001).

observe Over the coming months, volatility in annual inflation rates is likely
to be observed, mainly due to further base effects from energy prices as
well as to increases in indirect taxes (4 March 2004).

As I have already noted on previous occasions, the rise in the Harmo-
nised Index of Consumer Prices (HICP) which we have observed over
recent months stems, to a large extent, from the combined effects of
both oil price and exchange rate developments (13 April 2000).



180 HEeINEMANN/ ULLRICH

Code word Examples

monitor The Governing Council will carefully monitor future developments
and assess whether conditions for price stability continue to develop
favourably (8 May 2003).

In view of the high uncertainty on future growth, and its implication for
medium-term inflationary developments, the Governing Council has
discussed extensively the arguments for and against a cut in the key ECB
interest rates. The view has prevailed to keep interest rates unchanged.
However, the Governing Council will monitor closely the downside risks
to economic growth in the euro area (7 November 2002).

As always, we will continue to monitor carefully all developments that
could affect our assessment of risks to price stability over the medium
term (6 May 2004).

vigilant/vigilance The Eurosystem will remain vigilant in assessing upside risks to price
stability and will take appropriate action if and when required (13 April
2000).

The Governing Council will remain vigilant with regard to all develop-
ments which could affect the risks to price stability over the medium
term (1 July 2004).

risks to price stability We will remain vigilant with regard to all developments which could
affect the 7isks to price stability over the medium term (4 June 2004).

As always, we will continue to monitor carefully all developments that
could affect our assessment of risks to price stability over the medium
term (6 May 2004).

upsidelupward risks to To sum up, annual inflation rates should fall below 2% in 2005, but a
price stability number of medium-term wupside risks to price stability need to be care-
fully monitored (7 October 2004).

upsidelupward Over the short term, oil prices continue to exert upward pressure on the
pressure on inflation  general price level (1 July 2004).

Due to the increase in oil prices, some renewed wpward pressure on
consumer prices is likely to have emerged around the turn of the year
(9 January 2003).

I noted earlier that, from a monetary policy point of view, these devel-
opments are a cause for concern as they add to the upward pressure on
consumer prices in the euro area (14 September 2000).

downside/downward ~ Overall, with regard to the cyclical situation, recent data confirm our
risks to growth/ earlier expectations that there are still downside risks for output growth
economic activity (4 March 1999).

Sources of downside risks — including oil prices, imbalances in the global
economy, financial market uncertainties and their impact on consump-
tion, investment, and thus on employment — will be monitored closely
(10 October 2002).
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Code word

Examples

second round effects

appropriate action

alert

mixed signals

favourable outlook for
growth

favourable outlook for
price stability

compatible/consistent
with price stability

balanced

These risks relate mainly to oil price developments and their potential
to lead to second-round effects stemming from wage and price-setting
behaviour (7 July 2005).

Inflation rates are now approaching higher levels than expected earlier,
and larger and more protracted commodity and producer price increases
are heightening the risk of second round effects (3 February 2000).

The Eurosystem will remain vigilant in assessing upside risks to price
stability and will take appropriate action if and when required (13 April
2000).

The Governing Council will continue to remain a/ert to emerging risks
to price stability (14 September 2000).

Recent data and survey indicators on economic activity have been
mixed. In general they point to ongoing economic growth at a moder-
ate pace over the short term, with no clear signs as yet of a strengthen-
ing in underlying dynamics (7 April 2005).

Our conclusion was that while risks to price stability over the medium

term remain tilted to the upside, recent evidence sends mixed signals
(4 July 2002).

Reflecting favourable domestic and external conditions for growth, the
outlook for euro area growth continues to be positive (6 July 2000).

The more favourable expectations for economic development in the
curo area are partly connected with a further improved outlook for the
world economy (7 October 1999).

Overall, the Governing Council confirmed its previous assessment of
a favourable outlook for price stability in the euro area over the medium
term (4 March 2004).

We judge the current monetary policy stance appropriate to maintain
a favourable outlook for price stability in the medium term (9 January
2003).

Opverall, as several indicators are pointing to an abatement of inflation-
ary pressures, the new level of interest rates is compatible with the main-
tenance of price stability over the medium term (30 August 2001).

Markets still expect an evolution of consumer prices, which will remain

compatible with price stability (9 September 1999).

Our conclusion is that risks to price stability are at present balanced
(10 October 2002).

The decision to keep interest rates unchanged reflects the Governing
Council’s assessment that the risks to price stability in the medium
term now appear more balanced than at the end of last year (1 Febru-
ary 2001).
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Code word Examples

economic slowdown — First, when looking back, we recognise that inflation has been rather
persistent despite the economic slowdown (5 December 2002).
First, the slowdown in economic activity which T just mentioned may con-

tribute to containing inflationary pressure stemming from the labour
market (30 August 2001).

Table B: Data Sources

Money growth M3,  — first published in August 2001 (Mai 2001 value)
centred moving — January 1999 — April 2001: calculated from the seasonally adjusted
average, seasonally index of M3
adjusted — August 1999: first publication of seasonally adjusted index (May
1999 value)
— January 1999 — April 1999: Index values taken from the August 1999
Monthly Bulletin
Annual real — January 1999: calculated from the indices published in the Febru-
effective exchange ary 1999 Monthly Bulletin
rate change — Before April 2000: effective exchange rate change for the countries,

displayed in the Monthly Bulletin

— Since April 2000: narrow group of trading partners

— January 2001 — December 2001: growth rates are calculated using
the Table “Past data for selected economic indicators for the euro
area plus Greece”
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SUMMARY

In chis analysis, the informational content of central bank rhetoric is assessed
based on the experience with the ECB since 1999. Among the ECB’s communi-
cation channels we focus on the monthly press conferences. Based on a counting
of certain signal words we construct a wording indicator reflecting the “hawk-
ishness” of monetary rhetorics. For the construction, we develop an objective
algorithm. We then integrate this indicator into a standard Taylor type ordered
probit model for the explanation of the interest rate. We show that the wording
indicator can improve the model’s fit when added to the standard explanatory
variables. However, a model based solely on this indicator performs worse than
the baseline. The results are confirmed by an out of sample analysis where the
determination of the wording indicators’ weights is based on the early ECB period
which, subsequently, is excluded from the tests. Our conclusion is that linguis-
tic analysis can improve but not substitute more rigorous forecasting techniques
based on hard economic data.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




