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Communicating with Many Tongues:

FOMC Speeches and U.S. Financial Market Reaction

Abstract

This paper studies the effects of FOMC communication on U.S. financial markets' returns and
volatility using a GARCH model over the period from 1998 to 2006. We build a new data set
that includes information on all FOMC speeches, post-meeting statements, monetary policy
reports and testimonies. Our results can be summarized as follows: first, the impact on both
returns and volatility is larger if the communication channel is more formal. However, since
speeches happen much more often than other forms of communication, their absolute
aggregate effect on financial markets is economically significant. Second, the effects of Fed
communications tend to follow some sort of hierarchy: the Board of Governors (BoG)
members have a greater impact than regional presidents, the chairman and vice chairman
more influence than other BoG members and voting regional Fed presidents affect markets
more than non-voting ones. Finally, news agencies appear to perform the role of a filter for

financial market actors, who react more to newswire reports than actual speeches.

JEL: E52, G14
Keywords:  Central bank communication, central bank speeches, Federal Reserve, financial

markets, monetary policy



1. Introduction

The role of central bank communication in the conduct of monetary policy has been
studied extensively. However, the majority of papers concentrate on the formalized aspects of
communication, as they examine statements after interest rate decisions, minutes of the
respective committee meetings or monetary policy reports. An even larger number of papers
(reviewed in the next section) examine the impact of the rate decisions themselves. However,
the delivery of speeches and Congressional hearings (testimonies) makes up a substantive part
of central bank communication, too. These less formalized channels of communication have
not been subject to many studies. This is rather surprising as the Federal Reserve (Fed) has
not only improved its formal communication over the last decade, but also sharply increased
the number of “informal” speeches delivered since the late 1990s."

The Federal Open Market Committee (FOMC) meets only eight times a year and the
frequency of the monetary policy report is semi-annual. Thus, these speeches and testimonies
might offer an additional source of information for market participants.? Given its more
regular delivery, these speeches could be interpreted as an update to formal statements and
monetary policy decisions and hence the market participants might react to them.

Employing daily data on the U.S. bond, stock, and foreign exchange markets, we
examine five related research questions. First, do these speeches have an effect on financia
markets returns as a result of traders adjusting their behavior in the light of the contents of
these communications? Second, is the magnitude of such effects of economic significance?
Third, are there quantitative differences between the sizes of the impact across different types
of communications, i.e. speeches, statements and monetary policy decisions? Fourth, does the
position of the speaker within the Federal Reserve System explain the size of the financial
markets' reactions? In particular, we compare the impact of the Board of Governors (BoG)
announcements with the ones of the regional central bank presidents. In addition, we anayze
the influence within the BoG and between voting and non-voting regional presidents. Fifth, do
these communications help to calm down financial markets? For instance, during the East
Asian or Russian crises during 199798 or the 2001 terrorist attacksin the U.S,, the respective

Committee Members may try to restore confidence in financia markets. Thus, another

! This fact can easily be seen by the number of delivered speeches in our sample. In 1998, 114 speeches
were delivered by FOMC members, while in 2006, the central bankers spoke 190 times.

2 One controversial issue is whether the Fed has superior information regarding the economic conditions
(see, for instance, Romer and Romer, 2000 and Sims, 2002). Even if there are doubts about an information
advantage of the central bank with regard to the economic outlook, it is likely that the Fed has “inside”
information about its future monetary policy course.
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hypothesis we test is whether such communications have an effect on the volatility of
financial markets' returns.

The remainder of this paper is organized as follows: in the next section, we summarize
previous work in the area and further outline the contribution of this paper in the context of
the previous work. Section 3 describes the construction of the news dummies based on
different types of FOMC communications and explains our data set and empirical
methodology. In section 4, we empirically study the effects on the market returns, while
section 5 reports the results on the volatility of the returns. Section 6 presents some sensitivity
analysis by discussing the findings from aternative specifications and presenting further
robustness checks. In section 7, we discuss central bank communication and its representation

in the media, while section 8 concludes the paper with some directions for further research.

2. Related literature and our contribution

There is a growing pool of literature investigating the effects of the speeches on
financial markets. Blinder et al. (2008) provide a comprehensive survey of the relevant
literature. Here, we concentrate on a few selected studies only. An important study closely
related to our paper isthe work by Ehrmann and Fratzscher (2007). In their panel analysis of
three central banks, they examine the market reactions to central bank communication using a
GARCH model.? They do not examine the communication content directly as they use
newswire information (Reuters) based on FOMC communication to create their indicators.
Comparing our data from the original sources with the newswire information shows that the
latter does not necessarily include all the delivered speeches as some of them were not judged
to be noteworthy by the business and economics journalists working for Reuters. However,
interviews that FOMC members gave to the media were included occasionally (which are not
covered by our approach), but again after having been subjected to the news agencies
filtering process.

Ehrmann and Fratzscher (2007) find that speeches or interviews regarding the
economic outlook (EO) have a consistently positive impact on daily bond returns up to ten
years, with the largest effect at a five-year horizon. News concerning the course of monetary
policy (MP) has a positive effect on only a few maturities (three-month; one-, two- and five-
year), where likely interest rate hikes drive the yield up and vice versa. They also find that
positive news regarding the EO leads to an appreciation of the U.S. dollar, while MP news

% For the United States, the survey of daily returns startsin May 1999 and ends in May 2004.



does not affect the $/€ spot exchange rate. On the equity market, an indication of rising
interest rates leads to declining returns, whereas positive EO news generates higher returns.

Finally, they point out that the quantitative impact of news is ascending in the degree
of formal importance, at least for the future course of monetary policy. The chairman’simpact
is larger than that of other FOMC members, while the members of BoG exert a larger
influence than the regiona presidents. Concerning EO news, these results are mixed.
Regarding the degree of conditiona volatility on bond and stock markets, EO news has a
dampening effect, whereas MP news generates additiona volatility.

In another related paper, Reinhart and Sack (2005) examine the effect of various forms
of monetary policy communication. Again, newswire headlines are used to obtain the
speeches' influence. They use intra-day data to obtain a ranking of the absolute effects of
policy statements, testimonies (including the monetary policy reports), speeches and minutes.
For al the financial markets studied, they find that the effects of statements and testimonies
are larger than those originating from speeches. They also obtain a reversion in the markets
reaction to speeches over the subsequent days. They conclude that Committee-wide
communication has a larger and more accurate effect than individual speeches.

Kohn and Sack (2004) examine the impact of FOMC statements as well as the former
Chairman Greenspan’ s speeches and testimonies on the volatility of several assets by using an
event study approach. In contrast to speeches, testimonies are found to have a significantly
positive effect on asset volatility. They also divide the testimonies impact into a monetary
policy (MP) and an EO channel. While the EO channdl raises volatility, MP inclination partly
offsets such an effect.

Chirinko and Curran (2005) study Greenspan’'s speeches, testimonies and FOMC
statements, too. They conduct an event study using intra-day data and OLS estimation to
examine the communications impact on 30-year bond futures. They find that, for testimonies
and statements, the effects on volatility are significantly larger before the actual delivery or
release date. Rigobon and Sack (2004) analyze the impact of the unexpected outcome of
FOMC meeting days and monetary policy reports on financial markets. They show that an
unexpected increase in short-term interest rates results in a decline of stock prices and in an
upward shift in the yield curve that becomes smaller at longer maturities.

Reeves and Sawicki (2007) conduct a similar analysis for the Bank of England with
similar results, using both an OLS and a GARCH approach. Minutes and inflation reports are

found to have alarger impact on financial markets' volatility than testimonies and speeches,



which are mostly insignificant. The corresponding intra-day effects are larger than the daily
effects.

Connolly and Kohler (2004) examine the effect of central bank communication on the
volatility of interest rate futures. Using a GARCH model and U.S. data, they find that the
effects of testimonies in the context of monetary policy reports are larger than for other
Parliamentary hearings. Their estimate for the impact of monetary policy reports is even
greater than the one for statements explaining interest rate decisions. The publication of
minutes as well as the delivery of speeches has no significant impact on the futures' returns.

Jansen and de Haan (2005) andyze the reaction of the euro—dollar spot rate to
statements by European Central Bank (ECB) and national central bank officials. They focus
on comments about monetary policy and the externa value of the euro and find the
Bundesbank dominating the news coverage. ECB statements in turn manly affect the
conditional volatility. Efforts to talk up the euro are not systematically successful. De Haan
(2008), who presents a survey of empirical studies on ECB communication, concludes that
those studies that explore effects on the level of financial variables provide evidence that
communications generally move financial markets in the intended direction and that various
forms of ECB communication lead to more market volatility.

Andersson et al. (2006) study how various monetary policy signals sent by the
Swedish Riksbank (repo rate changes, inflation reports, speeches and minutes from monetary
policy meetings) affect the term structure of interest rates. They find that unexpected
movements in the short end of the yield curve are mainly driven by unexpected changesin the
repo rate. Speeches are amore important determinant of the longer end of the term structure.

In this paper, we build an extensive data set and study the effects of all the speeches
and testimonies delivered by FOMC members on several U.S. financial markets' returns and
volatility, including bond, stock and foreign exchange markets. These communication events
are coded into dummy variables on the basis of their written content. To our best knowledge,
and as the recent Blinder et al. (2008) survey indicates, this approach to analyzing
communication events is relatively new. We differentiate between news regarding monetary
policy and economic outlook as well as that originating from different levels of aggregation.
We distinguish between different types of communication and by positional classification
(chairmen, vice chairmen, members of the BoG, voting presidents and non-voting presidents).
The sample consists of daily observations from 1998 to 2006. Econometrically, we employ a
GARCH gpecification of financial returns to capture the autoregressive conditiona

heteroscedasticity that characterizes many financial series.



3. Data and econometric methodology

In our analysis, we use a newly constructed inclusive data set that covers summaries of
1439 speeches, 151 congressional hearings, 68 post-meeting statements and 20 monetary
policy reports from members of the BoG and the regional Fed presidents. Following the
literature (e.g. Kohn and Sack, 2004 and Ehrmann and Fratzscher, 2007), our classification of
the different types of communication focuses on monetary policy and economic outlook. The
economic outlook (mostly for a 12-18 month horizon) can be “postive”
“neutral/unchanged/no comment” or “negative.” On the other hand, “tightening,”
“neutral/unchanged/no comment” and “easing” are the classifications for the monetary policy
stance. These categories are coded as separate dummy variables that are split into positive and
negative news to take into account possible asymmetric reactions of financial markets.*

In designing these categories of news, we carefully read the speeches twice with a
consderable time lag and then coded them independently into the respective dummy
categories. In the case of a conflict between the two gradings, we checked the relevant
speeches yet another time and adjusted our indicators accordingly.> We employed extensive
robustness checks to ensure that our results do not depend on the particular coding of
ambiguous individual observations.

Communication events after market closure were coded as if they happened on the
next day. As there are no explicit expectations about the content of an upcoming speech (like
the Bloomberg survey before every FOMC meeting), we are not able to extract a surprise
component directly from each communication event. In section 6, we present several
approaches to dealing with this problem. Data are obtained from the corresponding official
websites of the Fed regional banks and the Board of the Governors of the Federal Reserve

System. Table 1 summarizes the frequency of these events.

Table 1: Number of non-zero values for the dummy variables

MP Tightening MP Easing Positive EO Negative EO
FOMC Statements 35 0 24 17
Monetary Policy Reports 6 1 15 5
FOMC Testimonies 4 2 17 3
BoG Speeches 31 6 92 31
Presidents Speeches 88 3 249 60

“ Evidence of this type of asymmetry can, for instance, be found in the impact of IMF statements on
financial returns in emerging markets (Hayo and Kutan, 2005a).
® |n the appendix, we provide a few examples of speeches along with our classification.



As seen in Table 1, the number of comments regarding the EO is larger than those of
the MP stance. A positive economic outlook and hawkish comments occur far more often than
a negative economic outlook or an indication of an expansionary monetary policy. The first
point can be related to an apparent change in the Fed communication strategy. In the early
years of the sample period (1998-2006), a speaker concentrates on explaining previous
interest rate moves, whereas in the later years, monetary policy speeches are more forward-
looking. This point is consistent with Poole (2005), who notes a significant change in the
presentation of FOMC meeting statements after 1999. Another point is that cheaper liquidity
tends to cause few problems for market participants and thus a rate cut does not have to be
prepared by the central bank as extensively as a hike.® This second point is due to the shape of
the business cycle during our sample period, which includes only one brief recession over the
period 2001-02. Sharp rate cuts occurred in 2001 (475 basis points) and 2002-03 (75 basis
points) only. Some cuts in the early part of the sample period relate to the East Asian and
Russian financial crisesin 1998.

Our U.S. financial market indicators comprise daily closing interest rates on
government securities, as well as daily returns on stock and foreign exchange markets over
the time period from January 2, 1998 through December 29, 2006.” As dependent variables,
we employ daily changes of 3-month, 6-month and 1-year Treasury bills and 2-year Treasury
notes.? On stock and foreign exchange markets, we examine the daily growth rates of the S& P
500 Index and the growth rates of the U.S. dollar/euro spot rate (i.e. returns), respectively.’
We chose daily data instead of intra-day data for 2 reasons. At a conceptua level, we are
interested in the question of whether there are effects of economic importance characterized
by some sort of persistence over time instead of just picking out short blips in the data. At a
practical level, we find it impossible to time the central bank news precisely in a, say, 10-
minute time interval asit isfor newswire reports.

To control for global business cycle effects and co-movements on financial markets,

European counterparts are added to the regression, as well as the U.S dollar/yen spot rate in

® The findings by Carlson et al. (2006), who show that the cuts in the Federal Funds target rate in early
2001 were not anticipated by market participants, are in accordance with this statement.

" Data sources: bond and foreign exchange market series: Federal Reserves Statistical Releases H10
and H15; stock market series: Y ahoo! Finance database; European Bond yields: Deutsche Bundesbank statistical
database; surveys of macroeconomic announcements. Bloomberg newswire. Due to different holidays and
different non-trading days for the various assets, some days are excluded. After adjusting the data set, there
remain 2204 observations. The returns are calculated after these adjustments.

8 An Augmented Dickey—Fuller test shows that the interest rate series are all integrated of order 1. The
test satistics are: -0.806 (3 month: level), -11.9** (3 month: differences); -0.6312, -18.5** (6 month); -0.8358, -
44.4** (1year); -1.1324, -45.4** (2 years).

°In 1998, the US dollar/ECU spot rate is used instead.



the exchange rate model.™® We also control for movements in the Federal Funds target rate as
well as for the market’s expectations of output and inflation by including the respective
Consensus Forecasts provided by the Federa Reserve Bank of Philadelphia. Quarterly
Consensus Forecasts, current values of GDP and CPI as well as a level variable for the GDP
and CPI one year ahead enter the equation as level variables.

Finally, the surprise components of several macroeconomic announcements
commonly watched by market participants are included in the estimations. We choose twelve
particularly important news items for monetary policy from the list given by lelpo and
Guégan (2007): Advance GDP, Trade Balance and Industrial Production to capture the
growth expectations, the ISM manufacturing index and the Conference Board Consumer
Confidence for producer and consumer confidence; Housing Starts for rea estate effects;
Non-Farm Payroll and the Unemployment Rate to proxy for labor market conditions; Retail
Sales for actual consumption and finally the Consumer and Producer Price Index for inflation
as well as the expectations for the upcoming meeting of the Fed regarding the future course of
monetary policy. These enter the equations as separate positive or negative impulse dummies
on the day of their announcement.™

The descriptive statistics reported in the Appendix indicate that all financial markets
series exhibit excess kurtosis, but in the foreign exchange series this value is quite small (see
Table Al in the Appendix). Due to two outliers, short maturities show pronounced skewness.
Methodologically, we start with an OLS estimation of the baseline modds, which are then
evaluated using diagnogtic testing. We find significant ARCH effects (Engle, 1982) on all the

markets at the 5 percent level or better except for the foreign exchange market.*?

Specification for level estimations

To increase the estimation efficiency, we employ a GARCH specification (Bollerdev,
1986) for the bond market and stock market series. A GARCH(1,1) model is found to be
sufficient to remove the ARCH components in the residuals. The general specification™ is as

follows:

19 Eyropean government securities of the same maturity are used for the bond market; in 1998, German
bond yields are used. The Eurostoxx 50 index is used as a control for common stock market movements.

" This specification, using impulse dummies (coded as 0/1), generates more significant results for the
respective variable than employing the standardized surprise component.

12 We also tried GARCH specifications for the FX market. In the cases where we achieved stable
estimates, the GARCH terms were insignificant.

13 The specification follows Hayo and Kutan (2005a) and Hayo and Kutan (2005b). Estimation within
an EGARCH framework (Nelson, 1991) was not possible, as the algorithm did not converge. Doornik and Ooms
(2008) suggest that the presence of dummy variables could cause such problems. We also included dummies in
the mean equation to capture day of the week effects; however, they were insignificant in all the estimated
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6 6
returns, = 7/+Z5r -returns,_, +Z§r -other markets' and European returns,_,
r=1 r=1

(1) +7n-FFTR movements+ 6 -Consensus Forecasts +:- Macroeconomic Announcements

1
+4-09/11/2001+ ZV Communication Dummies,_, +o-h, + g,

r=-1

with: g, = gh}’?,

h =a,+a;(u - Kl)z + 1,7 (e — K1)2 +ph 4,

r=1if u_, <k, and zero otherwise,

where o, o, B1, W, K1, K2, v, 6, £, 1, 0, 1, L and v are parameters or vectors of parameters, tis
an indicator function as defined in the last line above and &(]l'..1 = t(v), with T'v.; capturing all
the information up to t-1 and t(v) a t-distribution with v degrees of freedom. For the $/€ spot
rate, we use an OLS model with the same set of control variables and the same lag structure.

The general specification (1) is an autoregressive-distributed lag model with six lags.
The contemporaneous European and other markets' returns are left out to avoid simultaneity
problems. This model allows for several specia features. First, student-t distributed errors
(Bollerdev, 1987) are assumed; these provide a better approximation to residuals that are not
normally distributed. Second, the conditional variance enters the main equation (Engle et al.,
1987) to account for the potential impact of volatility on market returns. Asymmetric effects
of shocks (Engle and Ng, 1993), defined as last-period forecast errors, are included in the
model if k; issignificantly different from zero. In addition, asymmetry thresholds (Glosten et
al., 1993) are captured when x; is not equal to zero.

As afirst step, baseline models without any communication dummies are estimated. In
a congstent genera-to-specific testing-down approach, we are able to exclude the constant
term and all other financial markets control variables throughout all series, as well as (in
amost all cases) the lagged endogenous variables. In the equations of three-month and six-
month interest rates, lags three, four and five cannot be excluded so, for these maturities,
(weak) efficiency is violated. The financial market control variables are (nearly) uncorrelated
with the communication dummies, so this approach helps to ssimplify the model without
generating any systematic bias. However, the actua interest rate movements and

macroeconomic announcements are not subject to exclusion tests. These variables tend to be

regressions. When the day of the week effects and a 9/11 dummy are included in the variance equation, the
estimations did not converge in spite of applying different algorithms.
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correlated with the communication dummies, so omitting them ex ante may distort the
inferences.

The final baseline model estimation results are listed in Table A2 in the Appendix. In
the 3-month and 6-month models, the S&P 500 model asymmetry thresholds cannot be
excluded, nor asymmetric shock effectsin the 2-year interest rate and the stock market model.
Thus, negative last period forecast errors have a larger impact on current volatility than
positive ones. The variance term in the mean equation can be excluded in all GARCH series.
In the $€ model, the null of homoscedasticity is reected (F(40,2125) = 2.29**), so
heteroscedasticity-consistent standard errors are used. The residuals in the five GARCH
models appear to be closer to a student-t distribution than a normal distribution. Further
diagnostic testing shows that non-normality is not removed sufficiently and we therefore use
robust standard errors suggested by Bollerslev and Wooldridge (1992).

The Portmanteau statistic indicates serial correlation in the first three series. Since
neither including more variables and/or lags nor a richer GARCH(p,q) specification removes
this problem, we keep the parsimonious GARCH(1,1) approach. For the 1- and 2-year yields,
we cannot rule out an integrated GARCH model (Chi?(1) = 1.95; Chi*(1) = 2.75) (see Nelson,

1990), but we ensure stationarity by imposing an a priori restriction.

Specification for volatility estimations

The specification put forward in Equation (1) turns out to be too demanding for
estimating the impact of news variables on the conditional variance. Due to the large number
of dummy variables in the models, it is difficult to ensure convergence in the estimation
procedure. The following simpler specification proves to be robust:

(2 returns = y - FFTR movements + 6 - Macroeconomic Announcements

+ ¢ -09/11/ 2001+ 77 - Communication Dummies + g,

with: g, = gh}'?,
h = a, +au’, + B, +6-Macroeconomic Announcements
+7-Communication Events,
where oy, o, B1, 1, v, 6, , 1, 6 and v parameters are, respectively, vectors of parameters and

el't1 = t(v); with I't; capturing al the information up to t-1 and t(v) a t-distribution with v
degrees of freedom. Some of the control variables used in Equation (1) are omitted and the

11
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macroeconomic announcements are condensed into positive and negative ones throughout all
the categories of interest.

Due to severe convergence problems, we are not able to include as many different
types of communication dummies in the variance equations as in the level estimations. While
examining various combinations of dummies in the variance equation, we discovered that all
the significant ones show a negative sign. To improve the estimation properties, we impose an
equality restriction on these coefficients and concentrate on the occurrence of statements,

monetary policy reports, testimonies or speeches rather than on their direction.*

4. Analyzing the effects on the returns

In this section, we discuss the effect that the announcements have on financial market
returns. Our a priori expectations regarding the signs of the particular speech coefficients are

givenin Table 2.

Table 2: Expected signs of speech dummies

Bond Market  Stock Market  Foreign Exchange Market

Strong Economic Outlook (EO +) + + -
Weak Economic Outlook (EO -) - - +
Tightening Inclination (MP +) + - -
Easing Inclination (MP -) - + +

Note: The foreign exchange rate seriesis in price notation, so a negative sign implies an appreciation.

In the case of bonds, we argue that a stronger (weaker) economic outlook will raise
(lower) interest rates, as credit demand is likely to increase (decrease). Regarding the stock
market, a stronger (weaker) economic outlook will increase (reduce) the expected profits and
hence the returns. Speeches indicating a contractionary (expansionary) monetary policy stance
should move interest rates up (down), while lowering (raising) stock market returns. On the
market for foreign exchange, a strong EO should lead to an appreciation via capital inflows. A
tightening inclination should attract further capital inflows because of higher interest rates and

cause an appreciation, too.

14 As “positive” CPI shocks (e.g. a higher CPI than expected), “positive” PPI shocks and “positive”
unemployment rate shocks are negative events for the financial markets agents, we code them as negative news
in the aggregated macroeconomic announcements. Similarly, we use a positive coding for negative shocks. The
FFTR expectations are omitted because a consistent grading of different markets turns out to be exceedingly
difficult.

!> Non-relevant speeches (e.g. those regarding the efficiency of the financial system) are coded as zero.
It can be shown that including these speeches in the volatility equation yields non-significant coefficients.

12
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In Table 3, the effects of different types of communication are presented.'® There are
no significant effects of any type of communication on either the stock or the foreign
exchange markets. The absolute reactions to the speeches category are the smallest if it is
compared with the other respective categories.'” The statements category seems to bring the
largest market reactions if significant, followed by the monetary policy reports and the
testimonies. The latter two do not seem to be different in terms of economic significance.

An indication of monetary tightening in a speech brings the two-year bond's yield up
by about one basis point. In contrast, one period after a statement, we observe afall in interest
rates throughout all the maturities. Speeches conveying a softer monetary policy stance have

the strongest effect on one-year interest rates, which change by three basis points.

Table 3: Impact of different types of communication on interest rates

3 Months 6 Months 1 Year 2 Years
Statement MP + 3 (35) -0.0176** -0.0168** -0.0208** -0.0287*
Statement EO +, (24) 0.0214*
Statement EO + ¢4 (24) 0.0279*
Monetary Policy Report EO +,;  (15) 0.0155*
Testimony EO + 41 an 0.01* 0.0187*
Testimony EO + a7) -0.0074*
Speech MP +, (119) 0.009*
Speech MP - ;1 (9) -0.0093* -0.0265** -0.0302*

Notes. * (**) indicates significance at a 5% (1%) level. The figures in brackets give the frequency of non-zero
dummy values. Standard errors are heteroscedasticity-consistent. Only significant coefficients of the variables
under examination are reported.

Statements, monetary policy reports and testimonies with a positive EO raise various
maturities’ yields on different days in the three-day window. The impact is again ascending in
the maturity. Thisisin line with Ehrmann and Fratzscher (2007), who aso report a stronger
reaction with ascending maturity, in particular for the economic outlook variable. Thereis an
unexpected sign for the influence of testimonies on the three-month yields.

One of the novel aspects of the present study is the consideration of communication
activities by the individual members of the Fed. We compare the impact of speeches and

testimonies by the members of the Board of Governors with the one by the twelve regiona

1 Any variable under examination with five or fewer non-zero values is excluded. Thus, the negative
MP categories of statements, monetary policy reports and testimonies are omitted from the table and the
interpretation.

7 Because of the small coefficient differences and large standard errors, we are not able to validate
these patterns statistically, and hence these conclusions are based on point estimates only.
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presidents. Our prior is that the “inside” governors should command greater attention from
financial market participants and therefore exert a greater influence on the respective returns
than the “ outside” presidents.’®

Table 4 presents the statistically significant effects for the interest rates at different
maturities only. Again, there is no significant reaction on the stock and foreign exchange
market on the examined 3-day window and hence the results are not reported for space
considerations. Contractionary (expansionary) monetary policy tendencies from BoG
members drive the 2-year yield up (down) by 2 basis points (7 points, one day later). Again,
the reaction is ascending with the maturity of the securities and with a maximum of 7.8 bpsin
the 2-year T-note. The results regarding positive EO speeches are mixed. While the 1- and 2-
year yields are driven up by the expectation of a positive EO speech, both the 3- and 6-month
yields decline.

Table 4: Explaining interest rates with BoG and presidents’ communication

3 Months 6 Months 1 Year 2 Years
BoG MP +; (35) 0.0217*
BoG MP - 4, (8) -0.0118** -0.0331** -0.0568** -0.0776**
BoG EO + 11 (109) 0.007* 0.0126**
BoG EO +, (109) -0.0099** -0.0061*

Notes. * (**) indicates significance at a 5% (1%) level. The figures in brackets are the amounts of non-zero
dummy values. Standard errors are heteroscedasticity-consistent. Only significant coefficients of the variables
under examination are listed.

The most striking result of these regressionsis that there is no significant influence of
the regional presidents on al the financial markets and for all the maturities of the yields. This
finding suggests that agents on financia markets are mainly interested in “inside” information
or do not believe that the regional representatives have superior or new information. One
characteristic of the Federal Reserve System is that not all regiona presidents have voting
rights at all pointsintime. Arguably, financial markets react more strongly to statements from
voting than from non-voting presidents. Moreover, announcements by the chairman of the
Board of Governors may also generate relatively more public attention. This argument isin
accordance with Ehrmann and Fratzscher (2007), who report a similar outcome in their
analysis of monetary policy inclinations.

To test these two hypotheses, the BoG announcements are split up into chairman, vice

chairman and ordinary members, while the regional presidents announcements are divided

18 Again, we exclude the dummy variables for the Presidents “MP -” speeches from the presentation of
the results, as they contain only a few observations. The statements and monetary policy reports are included in
all the regressions to control for their respective influence.
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into a voting and a non-voting group. This disaggregation leads to sometimes few non-zero
observations for a category. In Table 5, we include only those dummies that take on more

than one non-zero value.

Table 5: Explaining returns with different grades of formal importance

3 Months 6 Months 1 Year 2Years  S&P 500 $/€
Chairman MP — ,; 3 -0.0296*  -0.058**  -0.0899*  -0.0104*
Chairman MP —, 3 0.0362** 0.0385* 0.05** 0.055*
Chairman MP —; 3 0.0272**
Chairman EO +, (31) -0.0088*  -0.013**
Chairman EO -, (1) 0.0244* 0.0342* -0.0059**
Chairman EO - 4 (11 -0.0138*
Vice Chairman MP + 4 (4 -0.0298**  0.0074*
Vice Chairman MP + 4 4 -0.006*
Vice Chairman MP - 3 3 -0.0192*  -0.0432*
Vice Chairman MP -, 3 -0.0249*  -0.0665* -0.0206*
Vice Chairman EO + 41 (22)  0.0097** 0.016*
Vice Chairman EO +, (22) -0.0134**
Vice Chairman EO - 4 (5) -0.0478** -0.0358** -0.0497** 0.0074**  -0.0032*
Vice Chairman EO -, (5) -0.0231** 0.0195**  0.0365**  0.0114**
Vice Chairman EO - (5) -0.0179** -0.0447** -0.0414**
BoG Members MP +, (24 0.0228*
BoG Members MP - 1,3 2 -0.0323**
BoG Members MP - 2 -0.045* -0.11** 0.0035**
BoG Members MP - 3 2 -0.0663**
BoG Members EO +, (56) -0.0076**
Voting Presidents MP + .4 (32 0.0121* -0.0034*
Voting Presidents MP +  ; (32
Voting Presidents MP - 1,1 ()] -0.0382**
Voting Presidents MP -, 2 0.0124**  -0.0481*  -0.0392* -0.0051**
Vating Presidents MP - 4 2 0.0153** -0.006**
Voting Presidents EO + 4, (105) 0.0023*
Voting Presidents EO - 4 (23) -0.0173*
Non-Voting PresidentsEO -,  (37) -0.0017*

Notes: * (**) indicates significance at a 5% (1%) level. The figures in brackets are the number of non-zero
dummy values. Standard errors are heteroscedasticity-consistent. Only significant coefficients of the variables
under examination are listed.

Looking at the source of the news, we first discover supporting evidence for the
voting/non-voting presidents hypothesis. The former influence al the financia markets
except the two-year maturities. Only the lagged negative EO speeches by non-voters are
significant in the foreign exchange market but with an unexpected sign. Secondly, the BoG
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has a more profound impact on financial markets than the regiona presidents, both with
regard to mean effects as well as temporary dynamics. Thirdly, within the BoG, we do not
find sufficient evidence to support the hypothesis of descending coefficients with a
diminishing degree of formal importance. However, in the maority of significant cases, the
chairman and the vice chairman have a larger absolute impact on the returns than the
individual members.

Switching to the behavior of different financial markets, we find rather unexpected
signs for the stock market. Only the expectation of hiking speeches by voting presidents (the
S&P 500 goes down by 0.34 percentage points) as well as the expectation of a bright
economic outlook speeches by the same group (the S&P 500 goes up by 0.23 percentage
points) drive the returns in the expected way. All other significant tightening or easing
tendencies as well as the negative economic outlook yield unexpected signs.

An explanation for the unexpected signs could be due to an interdependence of
monetary policy and economic outlook expectations. Agents will assume that a rate cut
(increase) is typically based on a negative (positive) economic outlook and a negative
(positive) economic outlook will suggest future rate cuts. If we do not control perfectly for the
occurrence of these types of news then sign reversals of the relevant coefficients can come
about, in particular on the stock market.

The resulting coefficients on the foreign exchange market are also mixed. Only
comments by the BoG members indicating looser monetary policy and the lagged influence of
speeches with “MP +” content by the vice chairman lead to the expected signs, namely a
depreciation by 0.35 percent and an appreciation by 0.6 percent, respectively. Again, there
could be a rationae for these unexpected signs as a brighter economic outlook will not only
bring capital inflows but also larger imports of goods and services. If the latter case
dominates, there will be depreciation in contrast to our expectation of an appreciation.

Support for the hypothesis that the reaction to speeches is ascending with the maturity
of the respective asset is found for bond markets. We aso find evidence of the asymmetry
hypothesis as negative speeches move the rate more than positive ones. Good examples are
the differences between the vice chairman’s positive and negative economic outlook speeches
or the voting presidents monetary policy speeches. As in the case of the other financial
markets, we encounter unexpected signs in the bond market, in particular related to the
economic outlook. We further return to the issue of unexpected signs in the robustness

analysis presented in section 6.
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Finally, in terms of financial market impact, the coefficient estimates presented above
for different forms of monetary policy communication are slightly misleading, in so much as
speeches occur far more often than all the other forms of communication considered in our
sample. Table 6 reports the impact of an inclination of tighter monetary policy on bond
markets measured as cumulative returns over three-day windows based on the number of

actua eventsin our sample. Target rate hikes are used as a reference category.

Table 6: Cumulative returns during a three-day communication window

# of Events 3 Months 6 Months 1 Year 2 Years
Target Rate Hikes 24 -0.69 -0.21 -0.01 0.17
Chairman MP + 7 0.09 0.02 0.08 0.04
Vice Chairman MP + 4 0.26 0.29 0.19 0.13
BoG Members MP + 24 0.47 0.37 0.43 0.64
Voting Presidents MP + 32 0.97 0.70 0.60 0.52
Non-Voting Presidents MP + 56 0.85 0.59 0.76 0.52

We find that the impact is positive and economically meaningful throughout all the
forms of communication and across all the bond markets. Thus, in spite of their relatively
small coefficients, speeches, which are the least formal method of communication in our
study, in particular by voting and non-voting presidents, do play a noticeable role in bond

markets due to their relatively high frequency of occurrence.

5. Analyzing the effects on volatility

To assess whether financia markets are affected by the different types of
communication of the FOMC members in terms of trading activity, we use the parsimonious
GARCH(1,1) equation presented in (2), which allows us to examine the effects of
communication on volatility. We concentrate on the events of communication and do not
differentiate according to different news contents. Estimation of the conditional variance in
the presence of many dummy variables is difficult, and one might easily end up with a local
optimum (see Doornik and Ooms, 2008). Thus, we only report those results where we
achieved robust convergence.

The results of the examination of the different types of formal communication are
summarized in Table 7. The communication events have no effect on the one- and two-year
securities. Interestingly, one conclusion for the level effect here is reversed: the effect on
volatility is diminishing with ascending maturities. Moreover, now there are effects on the

stock market, too. Except for the statements in the three-month regression, there is a
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unanimous and consistent ranking of the different types through all the markets:*® Statements
have a greater impact on trading activity than monetary policy reports and testimonies. Less

important are speeches by BoG members and presidents.

Table 7: Explaining volatility by different types of communication

3 Months 6 Months S&P 500
FOMC Statements (57) -0.00111* -0.00024* -0.000131**
Monetary Policy Reports (20) -0.00164** -0.000067*
FOMC Testimonies (20) -0.00163**
BoG Speeches (127) -0.00068** -0.00004**
Presidents Speeches (368) -0.00052%* -0.000031**

Notes: * (**) indicates significance at a 5% (1%) level. The figures in brackets are the number of non-zero
dummy values. Standard errors are heteroscedasticity-consistent. Only significant coefficients of the variables
under examination are listed.

Next, we assess the impact of speeches only but differentiate between the various
groups of speakers. We find some significant effects only for the three-month t-bills and the
S& P 500 index (see Table 8).% In the first case, influence diminishes with decreasing formal
importance. On the stock market, the chairman’s speeches exert no influence on volatility and

the impact of other speakers cannot be directly linked to their formal importance.

Table 8: Explaining volatility by different speakers

3 Months S&P 500
Chairman (43) -0.00135**
Vice Chairman (28) -0.00101** -0.000051*
BoG Members (76) -0.00064** -0.000032*
Voting Presidents (154) -0.00064** -0.000036*
Non-Voting Presidents (214) -0.00058** -0.000038*

Notes: * (**) indicates significance at a 5% (1%) level. The figures in brackets are the number of non-zero
dummy values. Standard errors are heteroscedasticity-consistent. Only significant coefficients of the variables
under examination are listed.

Finally, the coefficients in Tables 7 and 8 indicate that, when announcements have a
statistically significant effect on conditional volatility, it is aways negative. Ehrmann and
Fratzscher (2008) report a dampening effect of FOMC communication on the volatility of
short-term interest rates outside the periods close to and after meetings. We interpret thisas an
indication of the role of centrad bankers as financid market “psychologists.” By
communicating with the public, they can calm down markets. This finding can be explained
in various ways. First, perhaps central bankers do not bring in new or surprising information

and instead signal traders that their portfolios are adequately structured. Thiswould be in line

19 Again, these conclusions are based on point estimates only.
20 gtatements and monetary policy reports are included as control variables.
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with our small number of significant coefficients in the level examinations. Second, traders
may limit their activities because they want to wait and see whether there is new information
in the speech. When speeches contain no new information, there is no incentive to increase
trading activities afterwards.

We explore the dynamics of the volatility effect usng a three-day data window, as it
could be the case that less activity on the day of the announcement is accompanied by more
trading before or after the event. To achieve robust convergence of the variance equation, we
have to condense all the different forms of communication into one dummy variable.
However, the regression results show no significant influence on the day before and after the
announcement, which implies that the dampened activity of central bank communication is
not offset by more ex-ante or ex-post trading.

Finally, Rigobon and Sack (2004) identify monetary policy shocks by taking
advantage of the conditional volatility in financial market returns. They assume that
communications related to FOMC meetings and semi-annual monetary policy testimonies to
Congress contain a greater amount of news about monetary policy than is available on other
days. Based on our estimates, we cannot support this conjecture. We find that market
volatility is also significantly affected on days when other forms of FOMC communication
occur and this result raises some doubts that their method can truly identify monetary policy
shocks.

6. Alternative specifications and further robustness checks

We now explore extensively the robustness of our findings. First, omitting the MP
dummies does not noticeably affect the coefficients of the Economic Outlook indicators. This
is a rough approach to assessing potential collinearity between the two variables based on the
interdependence sketched above.

Second, we omit the EO dummies, which do not differ from the last GDP Consensus
Forecast or the last monetary policy report. These speeches are not news for market
participants; therefore, they should not have affected the coefficients for the dummy variables.
In contrast, the remaining speeches should trigger larger reactions because they are more
likely to be news. As the results do not change significantly, we keep the broader approach
used above.

Third, we interact the dummies with a novelty and arepetition index. The first index is

created to catch the degree of novelty of the news while comparing it with the speeches
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delivered and other news that occurred over the last twenty business days.?* The novelty
approach can be seen as a procedure to extract the surprise component of a speech. The
second index is based on interacting the speeches with an index capturing the repetition of
announcements. It is used to test whether insisting on and repeating the same view of the
economy leaves a stronger impression on financial markets. Again, these adjustments had
only a negligible impact on the outcome of the estimations.

Fourth, to capture the periods of extraordinarily good or bad yields, we regress the
respective day’s excess returns over the average returns of the past twenty business days
against the speeches and the control variables. The purpose here is to eiminate abnormal
times that may bias the results. This approach, as well as splitting the sample and estimating
the results for different sub-samples down to one-year segments, do not change the core
results.

Fifth, we create an index to control for days with extraordinary capital inflows using
growth rates of the broad dollar index as a proxy, which could help to explain days with
falling bond yields and rising stock market indices.” Two separate dummies for extraordinary
net capital inflows and outflows are created and interacted with the speeches dummies. As
before, there islittle impact on the outcome of the reported regression results.

Sixth, following the approach by Edmonds and Kutan (2002), we code all the speeches
by Chairmen Greenspan and Bernanke in a separate dummy. Speeches regarding the
economic outlook continue to have unexpected signs on the bond markets in the majority of
cases (thirty-three out of forty-four).

Seventh, we al'so examine the impact of each FOMC member as a person on financial
markets. However, the majority of dummy coefficients are based on a small number of
observations and it turned out that no interpretable results could be obtained.

Eighth, we extend our volatility analysis to differentiate between central bank
communication around the time of FOMC meetings and during “normal” times. Ehrmann and
Fratzscher (2008) conclude in an analysis using media data that financial market volatility is
positively affected by central bank communication around the time of policy meetings. Using
our data set for an examination of the impact on market volatility during these “purdah”
periods around central bank meetings, we confirm our earlier findings: in contrast to Ehrmann
and Fratzscher (2008), our news dummies in the conditional variance equations are either
insignificant or remain negative.

21 Other horizons are also used, but they do not bring different results.
%2 The broad index is a weighted average of the foreign exchange values of the U.S. dollar against the
currencies of alarge group of major U.S. trading partners.
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Finally, estimating all the models without any control variables does not yield more
expected signs. To check the robustness of our control model, we use the dummies
constructed by Ehrmann and Fratzscher (2007), which shortens our baseline model to May
1999-May 2004. Throughout almost all the financial markets and maturities, their speeches

dummiesreveal theright signsif significant.

7. Central bank communication and its representation in the media

This raises the question of why our speech dummies yield unexpected coefficients for
the Economic Outlook variables, while the outcome in the Ehrmann and Fratzscher (2007)
study is so much in line with a priori expectations. To address this question, we employ the
data set from Ehrmann and Fratzscher (E& F) and conduct several experiments. First, we have
to make our data comparable by shortening the observation period, coding our variables using
E&F's procedure in +1/0/-1 dummies — thereby excluding possible asymmetries in the
reaction — and concentrating on a 1-day window only. In their data set, E&F differentiate
between three sources of communication: chairman (Alan Greenspan), members of the BoG,
and regional presidents. Following E& F, we add the monetary policy reports and testimonies
to Alan Greenspan's speeches as well as testimonies held by BoG members to their
speeches.”®

Second, we compare the outcome of estimating models explaining financial market
returns using both our news variables as well as those compiled by E&F. The upper part of
Table 9 gives the significant news variable from our approach, the middle part the E&F
results and the bottom part shows a regression including both sets of news indicators.

There is no column for exchange rates, as we did not find significant coefficients of
our news variables as well as those of E&F in the foreign exchange market. Using our news
data, we find one significant variable only, Economic Outlook by a BoG member, with a
wrong sign. The regression with E& F s news variables leads to a large number of significant
influences throughout all the markets, which, moreover, are fully in line with a priori
expectations. Combining both sets of news variables in one regression reveals that they
appear to be ailmost orthogonal to each other, as all the results from the previous two tables
carry over (plus an additional effect of the E& F Greenspan EO in the one-year bond market,
which is again in line with our expectations). To investigate the relationship between the two

data sets further, in Table 10, we try to match our speech dummies relating to the original

% Note that, while the monetary policy reports are typically delivered by the chairman, they are
arguably more an outcome of the discussions at the Board of Governors than the personal view of the chairman.
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source with their newswire dummies for Greenspan, other BoG members and regional Fed

presidents.

Table 9: Explaining returns: this paper’ s approach versus Ehrmann and Fratzscher (2007)

Using news variables from our approach only:
3 Months 6 Months 1 Year 2 Years S&P 500
BoG Members EO -0.0077**

Using news variables from Ehrmann and Fratzscher (2007) only:

3 Months 6 Months 1 Year 2 Years S&P 500
E&F Greenspan MP 0.0142** 0.0149** 0.0181* 0.0234** -0.0063**
E&F Greenspan EO 0.0219* 0.0063**
E&F Presidents EO 0.0043*

Using both sets of news:

3 Months 6 Months 1 Year 2 Years S&P 500
BoG Members EO -0.0073**
E&F Greenspan MP 0.0149** 0.0144* 0.0174* 0.0237** -0.0065**
E&F Greenspan EO 0.0131* 0.0297** 0.0059**
E&F Presidents EO 0.0044*

Notes: * (**) indicates significance at a 5% (1%) level. Standard errors are heteroscedasticity-consistent. Only
significant coefficients of the variables under examination are listed.

The first row in the three sub-tables gives the absolute number of newsin the E& F and
our approach, the second row the share of matches between E& F s event variables and ours
on the day the speech was delivered and the third row gives the share when including the
subsequent day.

Table 10: Coding news: this paper’ s approach versus that of Ehrmann and Fratzscher (2007)

Alan Greenspan

MP E&F MP EO E&F EO
Number of news occurrences 9 56 35 38
% matched on the same day 44.4% 51.4%
% matched on the same and subsequent day 100.0% 65.7%
BoG Members

MP E&F MP EO E&F EO
Number of news occurrences 12 10 52 15
% matched on the same day 8.3% 9.6%
% matched on the same and subsequent day 16.7% 19.2%
Presidents

MP E&F MP EO E&F EO
Number of news occurrences 23 20 154 12
% matched on the same day 4.3% 1.3%
% matched on the same and subsequent day 21.7% 5.2%
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Speeches conveying information about the economic outlook seem to be of particular
interest to the media when they are delivered by Alan Greenspan, as the number of newswire
reports and our indicators are roughly the same. Two-thirds of our news events coincide with
E& Fsindicators either on the same or the subsequent day. Only about 20 percent of our BoG
speeches correspond with E&F, and statements about the economic outlook by regional
presidents are almost completely ignored by the media.

Turning to the monetary policy inclinations, this time we find a huge gap between the
absolute number of Greenspan-related events covered by the media and those recorded in our
data set, with the former being much larger than the latter. The match between the two
variables is fairly large on the first day and perfect when including another day. When
assessing news generated by BoG members and regiona presidents, there is a deceptive
similarity in absolute numbers between the two different ways of coding the events. It turns
out, however, that the matching between written speeches and media coverage isin fact quite
poor.

Our finding that there is much more Greenspan news in the media than delivered in
official speeches and congressional hearings can be explained by two factors: first, the
newswire variables also include informal interviews as well as information from the question
and answer sessions often taking place after the forma communications; second, newswire
reports may not be precise in stating who actually spoke on behalf of the Fed, particularly in
the case of monetary policy reports, and thereby over-represent the chairman in their attempt
to “sell” news to the market. Third, additional ambiguity about the course of monetary policy
may also be created by the news agencies themselves. For example, five tightening
inclinations by Alan Greenspan are reported in 2001. In our data, we find no reflections of
these inclinations nor do we observe any actual target rate cuts throughout this year.

All of our monetary policy speeches coincide with E& F media news on the same or on
the subsequent day. We explore this timing issue by adjusting the dates of all the Greenspan
speeches according to their appearances in newswire reports. Table 11 shows the outcome of
including the time-adjusted news in the regressions explaining financial market returns.

The upper half of this table shows that our time-adjusted monetary policy inclinations
by Greenspan become highly significant throughout all bond maturities with the correct sign.
Still in line with our findings in Section 4, the absolute influence is increasing with ascending
maturity. We would interpret these results as clear evidence that, at least with regard to
communications originating from central banks, financia markets do not absorb news by

themselves. Rather, financia market actors, instead of percelving information when it
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becomes available from the original source, rely on media reports delivered via news
agencies. Put differently, we find evidence that news agencies perform the role of a noticeable
filter even when the chairman of the FOMC is talking. Although speeches have been given
during trading hours, financial markets react with a time lag. They rely on news agency
reports, which tend to come in the evening hours on the same day after market closure or on

the subsequent day.

Table 11: Explaining returns: adjusted timing for Greenspan MP news

Using adjusted news variables from our approach only

3 Months 6 Months 1 Year 2 Years S&P 500
Greenspan MP 0.02958+ * 0.03672** 0.04585** 0.04927+*
Using both sets of news variables

3 Months 6 Months 1 Year 2 Years S&P 500
Greenspan MP 0.03025**
E&F Greenspan MP 0.01267** 0.01184** 0.01970** -0.00735**

Notes: * (**) indicates significance at a 5% (1%) level. Standard errors are heteroscedasticity-consistent. Only
significant coefficients of the variables under examination are listed.

The bottom half of Table 11 indicates that, if we include our time-adjusted variables
together with the E& F variables, the latter dominate (except for the one-year horizon). Thus,
in spite of the collinearity between the two series of news variables, the E& F media-based
indicator remains significant. This shows that markets react to news conveyed via the news
agencies, even if there are no formal central bank communications as covered by our data set.
Comparing the coefficients of the variables based on forma communications in the upper part
of the table with those that contain speeches and other forms of informal communication in
the lower part reveals that the absolute effects on financial market returns are larger in the
former case.?* We interpret this finding as evidence that news originating from speeches and
conveyed by the media drive financial markets more than media reports of question and
answer sessions and interviews.

In general, by taking into account only those statements that generate headlines, the
effects are going to be larger and are less subject to other non-controlled influences. This
holds especialy for our adjusted Greenspan monetary policy variables, which can be shown
to be a sub-selection of newswire reports. Headlines and financial market reactions should be
viewed as reinforcing as a headline may derive from a post-speech reaction while a headline

can aso be the cause of such a reaction. Our in-depth analysis of the speeches also reveals

% However, statistical testing indicates a statistically larger impact only in the case of 6-month and 1-
year bonds (t = 1.95, t = 2.35*). Regarding the other maturities, we have to rely on point estimates.
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that headlines, which can be viewed as the filtered representations, are sometimes difficult to
reconcile with the original source.

We also discover that newswire services are quite selective in their reporting, thus not
covering all speeches, typically ignoring the lesser-known presidents or delaying the reporting
for afew days. The newswire services take the questions and answers occurring after a speech
into account. Presumably, journalists ask questions that are of particular interest to financial
analysts and the answers cause market reactions.

The issue of central bank communication and news creation has not been the subject
of many studies. In the European context, Berger et al. (2006) anayze the coverage that ECB
central bank decisions receive in the print media. They find, among other things, that the way
the print media report news depends on ECB communication, in particular its press
conferences after meetings of the Governing Board. Regarding our question of interest, these
findings can be interpreted as an indication that the central bank chooses the recipients of its
messages non-randomly. Apparently, important news is transported actively via the main
press channels, while information that is perceived as less important may not be launched

specifically and thusistaken up, if at al, by a variety of press channels.

8. Conclusions

In this paper, we study the effects of FOMC communication, in particular speeches, on
financial markets' returns and volatility over the period 1998 to 2006. Using a GARCH model
and a new comprehensive data set, we analyze the influence of speeches, post-meeting
statements, monetary policy reports and testimonies. We concentrate our anaysis on five
research gquestions.

First, do speeches have an effect on financial markets’ returns as a result of traders
adjusting their behavior in the light of the contents of these communications? We show that
central bank communication has a significant impact on financial market returns, in particular
on bond markets and much less so on stock and foreign exchange markets, which are affected
rather unsystematically. In addition, we found some evidence of asymmetry, negative news
causing larger reactions than positive news on the bond markets.

Second, is the magnitude of such effects big enough to be of economic importance?
The absolute sizes of the statistically significant effects are not large. The absolute size effects
on bond markets are such that interest rates increase with the maturity of the security. The
outcome of our coefficient estimates suggests that central bank communication does not drive

financial markets more than macroeconomic announcements.
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Third, we study whether there are quantitative differences between the sizes of the
impact across different types of communications. Our point estimates suggest that the reaction
isrelatively larger — in terms of both returns and conditional variances — the more formal the
type of communication is. This corresponds with findings put forward by Ehrmann and
Fratzscher (2007).

Fourth, we investigate whether the position of the speaker within the Federal Reserve
System might explain financial markets’ reactions. We conclude that members of the Board of
Governors (BoG) have a larger influence than the regiona presidents. Within the BoG, the
chairman and vice chairman exert a larger influence than normal members. Furthermore,
speeches by voting presidents cause larger reactions than those by non-voting presidents.
However, when we take into account the frequency with which certain forms of FOMC
communication occur and consider their cumulated effects over our sample period, we
discover that speeches by less prominent Fed members have a noticeable and theoretically
consistent impact on bond markets.

Fifth, we analyze whether these communications are able to calm down the financial
markets. During days of announcements, there is a decline in volatility in the case of three-
and six-month T-bills on bond markets. On stock markets, the volatility is also muted after an
announcement. Thus, central bank communication seems to be working effectively with
regard to lowering price volatility. In addition, our findings raise some doubts regarding the
general superiority of identification through heteroscedasticity compared with other
approaches when trying to estimate the effects of monetary policy shocks.

Compared with our a priori beliefs, we discover a smaller number of significant
relationships and quite a number of unexpected signs of coefficients, in particular related to
the economic outlook. We showed that this outcome is not due to misspecification of the
empirical models. Instead, we conclude that Fed speeches by themselves are not aways
important events for financial markets. For instance, question and answer sessions after
speeches could be more important conveyors of news. Furthermore, news agencies perform
the role of a noticeable filter. If journalists consider news as worth reporting, it will have a
much stronger impact on markets than otherwise.

In addition, speeches are often a portmanteau of well-known facts that change only
dlightly over prolonged periods of time. Thus, the news component may be very small at
times. Reading the speeches and comparing them with market expressions suggests that the
expectations of the financial market agents —in particular with regard to the economic outlook

— appear to be relatively more extreme. Assuming that the agents correct for central bankers
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“conservatism” or “dampening attempts,” their reaction may just be the opposite to what one
would expect a priori. For example, this phenomenon is evident in the often-stated
“disappointment” of financia market participants after a speech or after an interest rate
decision: while the fundamentals are sound, the market participants are disappointed when
they hear about (minor) risks. Thus, this effect may explain some of the unexpected
coefficients found in our analysis.

Finally, our results suggest that financial market news is not necessarily created at the
time when the information becomes available, but comes into existence only after it goes
through a filtering process by the media. It is therefore not realistic to view markets as
“automatic information processing entities.” Instead, individual news recipients, i.e. financial
market participants, depend on information filters to cope with the flood of daily information.
It is remarkable that this observation can be made for U.S. markets, which are typically
regarded as efficient. We were able to substantiate this conjecture by informal discussions
with a small group of bond traders. They state that they usually read monetary policy
statements and listen to speeches by Greenspan (Bernanke) themselves. Other types of
communications are rather neglected and the traders tend to rely on newswire information.
Moreover, our finding that headlines can noticeably depart from a neutral reading of the
contents of a speech suggests that journalists may impose specific value judgments when
reporting the contents of central bank announcements. In our view, these observations open

up interesting avenues for further research.
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Appendix

Examples of speeches and their coding

Remarks by Chairman Alan Greenspan “Economic Developments’ before the Economic Club
of New York, New York (May 24, 2001)

[...] Moreover, with inflation low and likely to be contained, the main threat to satisfactory
economic performance appeared to come from excessive weakness in activity. So we took out
the restraint inherent in our previous policy stance and have moved policy to a more
accommodative posture to counter the effects of the downshift in demand. [...] The period of
sub-par economic growth is not yet over, and we are not free of the risk that economic
weakness will be greater than currently anticipated, requiring further policy response. [...]

Coding:
Speech Alan Greenspan Economic Outlook Negative and
Speech Alan Greenspan Monetary Policy Easing

Testimony of Chairman Alan Greenspan “The Economic Outlook” before the Joint Economic
Committee, U.S. Senate (April 21, 2004)

[...] The economy appears to have emerged around the middle of last year from an extended
stretch of subpar growth and entered a period of more vigorous expansion. After having risen
at an annual rate of 2-1/2 percent in the first half of last year, real GDP increased at an annual
pace of more than 6 percent in the second half. [...] Although real GDP is not likely to
continue advancing at the same pace as in the second half of 2003, recent data indicate that
growth of activity has remained robust thus far thisyear. [...] As| have noted previoudly, the
federal funds rate must rise at some point to prevent pressures on price inflation from
eventually emerging. [...]

Coding:
Testimony Alan Greenspan Economic Outlook Positive and
Testimony Alan Greenspan Monetary Policy Tightening

Table Al: Descriptive statistics of daily returns

3 Months 6 Months 1 Year 2 Years S&P 500 $/€
Mean -0.0001 -0.0001 -0.0002 -0.0003 0.0002 0.0001
Maximum 0.48 0.17 0.22 0.28 0.0557 0.0271
Minimum -0.67 -0.61 -0.59 -0.57 -0.0703 -0.0247
Std Dev. 0.0465 0.0409 0.0458 0.0599 0.0117 0.0061
Skewness -2.02 -2.36 -1.43 -0.3248 0.0089 0.0883
Excess Kurtosis 39 30.6 16.7 5.2 2.67 0.8313

30



31

Table A2: Results of the basaline estimations

3 Months 6 Months 1 Year 2 Years S&P 500 $/€
o 0.00002**  0.00003* 0 0 0
o 0.0977**  0.0709**  0.0721* 0.0413**  -0.0153
By 0.8525**  0.8693** 0.9029** 0.9497** (0.9383**
Student-t Degrees of Freedom 4 45 5.8 7 21.9 ---
Asymmetry --- - 0.0213 0.0021 -
Threshold 0.1144*  0.0958* 0.1149*
Dummy 09/11/2001 -0.4927** -0.4533** -0.4341** -0.4909** -0.0942** 0.018**
Bond Return.; -0.0519** -0.0641**
Bond Return.4 0.0806**  0.0723**
Bond Return,s 0.1417**  0.15**
FFTR Hike -0.0103**
FFTR Cut -0.0341**  -0.04** 0.0016*
FFTR Inter-Meeting Cut -0.0593** 0.024**
CF GDP Current 0.0013** 0.0017** 0.0029**  0.0029*
CF CPI Current 0.0016*
Industrial Production Positive 0.0197*
Industrial Production Negative
Trade Balance Positive
Trade Balance Negative -0.0064*  -0.0099**
Consumer Confidence Positive
Consumer Confidence Negative -0.0083** -0.0131** -0.0175** -0.0245** 0.0021**
ISM Positive 0.0147**  0.0257** 0.0322**  0.0030*
ISM Negative 0.0043**  0.0028**
Retail Sales Positive 0.0147**  0.0275**  0.0385** -0.0018*
Retail Sales Negative -0.0085**  -0.008*  -0.0124*
Housing Starts Positive -0.0062** -0.0095** -0.0114**
Housing Starts Negative -0.0105* 0.0029*
Non-Farm Payroll Positive 0.0218* -0.0041**
Non-Farm Payroll Negative -0.0241** -0.0399** -0.0625** 0.0027*
Unemployment Rate Positive
Unemployment Rate Negative 0.023*  0.0418** -0.0043*
CPI Positive
CPI Negative -0.0087**  -0.0098*
PPl Positive -0.0103*  -0.0186*
PPI Negative
FFTR Positive Surprise -0.0259* * 0.0046**
FFTR Negative Surprise -0.1006** 0.0379*
Number of Observations 2198 2198 2198 2198 2198 2198
Log-Likelihood 4596.1 4590.2 4076.6 3339.4 7046.1 8123
Normality Test: Chi%(2) 547** 236.8** 229.6** 117.5%* 25.8** 56.2**
AR 1-2 Test: F(2,2164) 0.2129
ARCH 1-1 Test: F(1,2164) 0.0007
ARCH 1-2 Test: F(2,2154),
F(2,2156) 0.7742 14 1.66 1.08 2.96
Portmanteau Test: Chi%(43), Chi’(46) 191.2**  143.5**  765+* 55.7 52.5
RESET Test: F(1,2165) 0.0112

Notes: * (**) indicates significance at a 5% (1%) level. Standard errors are heteroscedasticity-consistent. Besides
the GARCH terms, only significant coefficients are listed. “Positive” or “negative” implies the direction of the
shock, i.e. apositive CPI shock means a higher CPI than expected. The one year ahead Consensus Forecasts and
the Advance GDP releases are omitted due to no significant values. The F(2,2154) and Chi*(43) statistics are for
the first two series; the F(2,2156) and Chi?(46) for the remaining three.
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