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The impact of the US and European macroeconomic news on the USD/EUR vola-
tility was examined by using the Flexible Fourier Form method. News increased
volatility significantly, and the US news was the most important. The much-tested
hypothesis of bad news having a greater impact on volatility was re-confirmed. The
announcements were also divided into two categories, the first containing the news
that gave conflicting information on the state of the economy and the other contain-
ing the news that were consistent. Conflicting news were found to increase volatil-
ity significantly more and faster than consistent news. (JEL: G14, Ci14, C12)

1. Introduction

According to the Triennal Central Bank Survey
by the Bank for International Settlements, the
daily turnover in the international foreign ex-
change markets was approximately 1800 billion
US dollars in 2004 (BIS 2005). These markets
are not only the biggest markets in the world,
but they also keep growing very fast. In their
earlier survey in 2001, BIS reported the volume
of daily transactions to be 1200 billion US dol-
lars, making the growth of these markets to be
36% with constant exchange rates (BIS 2005).
The dynamics of foreign exchange markets have
been examined a lot, but yet we know quite lit-

* [ thank Markku Lanne and two unknown referees for
constructive criticisms and helpful suggestions. I am grate-
ful to Jouko Vilmunen for the possibility of collecting high-
frequency data during my internship in the Research De-
partment of the Bank of Finland. Geoffrey Wood and the
participants of the Bank of Finland workshop and the Sem-
inar in Economic Statistics in SSE are also gratefully ac-
knowledged for the helpful comments.

tle about these markets. The macro models are
usually successful in explaining exchange rate
dynamics in the long run, but explaining short-
run (a week or a few months) and very short-run
(intraday) dynamics with these models has been
very challenging (Meese and Rogoff 1983).
From the viewpoint of these models it seems to
be quite unclear what happens to the exchange
rate in the short and very short run. In this con-
text market microstructure models seem to work
better and are more promising.

In this paper we study the connection be-
tween exchange rates and macro fundamentals
in the short run by estimating the impact of
macroeconomic announcements on USD/EUR
exchange rate volatility. We use a new 5-minute
frequency data set from 28 October 2003 to 20
January 2004 and estimate the impact of news
with the Flexible Fourier Form method intro-
duced by Andersen and Bollerslev in 1997. The
announcements were collected from Bloomberg
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WECO (World economic calendar), and they
are news of the macroeconomic fundamentals
like GDP figures, interest rates and consumer
confidence indexes. We study the effect between
different groups of news and try to get new in-
formation of the asymmetries in the impact of
different news categories.

The results suggest that news increase volatil-
ity significantly, the US news being the most
important. Negative news seem to have a bigger
effect than positive news, but more importantly,
conflicting news increase the volatility more
compared to consistent news. By conflicting
news we mean the moments when more than
one macro news were announced at the same
time, and some of the figures were overesti-
mated and some underestimated compared to
the market forecast. Consistent news on the
other hand means the moments when only ei-
ther positive or negative news arrived to the
markets. We also examine the effect of the news
whose market forecast equals the announced
figure and according to our results also this kind
of so called “no-news” has a strong positive ef-
fect on volatility.

Many explanations for high (price) volatility
in exchange rate markets have been proposed.
Numerous theoretical and empirical models
have highlighted important features of the mar-
ket structure, which partly explain the dynamics
of the foreign exchange markets. According to
our results, the macroeconomic fundamentals
are also one piece of the volatility puzzle. Be-
cause of the different motives of the heterogene-
ous agents (Farmer and Joshi 2002), different
trading strategies (Admati and Pfleiderer 1988),
psychological choices (Barberis et al. 1998) and
different abilities to forecast and analyse the
impact of the new information on the value of
the exchange rates (Damodaran 1985), the new
information does not only cause a jump in the
exchange rate, but also higher volatility after the
news.

The main finding of this empirical study is
that it is the coherence of the signal that mat-
ters. When several macro figures are announced
at the same time we could imagine that this
would help the agents to get a broader picture
of the state of the economy. However, this seems
not to be the case if the agents do not get a clear
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positive or negative signal. If some figures are
underestimated and some overestimated, it
seems that the market agents have more diffi-
culties in evaluating the effect of the news. This
causes excess volatility to the exchange rates.

2. The impact of macro announce
ments on USD/EUR volatility

2.1 Earlier studies

The empirical literature on the impact of news
on exchange rate volatility has expanded great-
ly in recent decades. The earliest studies in the
1980s used daily return data and simple regres-
sions, and did not get very promising results
(Aggarwal and Schirm 1992). Since the 1990s
the availability of high-frequency data, numer-
ous variations of GARCH-models (Bollerslev et
al. 1992), and the methods of filtering intraday
volatility periodicity and other market anoma-
lies (Andersen and Bollerslev 1997) have im-
proved the analysis of the impact of news on
exchange rate volatility.

The impact of news on exchange rate returns!
and the volatility of returns®> have been exam-
ined extensively. The most studied exchange
rate has been DEM/USD, but also GBP/USD
(for example Goodhart et al. 1993) and YEN/
USD (for example Melvin and Yin 2000) have
been examined. Usually the news has been Re-
uter’s headlines or scheduled macro announce-
ments, but also the headlines of financial news-
papers have been studied (for example, by Chan
et al. 2001).

The results indicate that the news cause a
jump in the level of the exchange rate, and in-
crease the volatility of returns from an hour to
two hours after the arrival of information (An-
dersen and Bollerslev 1998). The latest results
of Evans and Lyons (2005) suggest, however,
that the impact of news remains significant for
several days. According to the earlier results,
US news increase DEM/USD volatility more

! Almeida et al. (1998), Andersen et al. (2003), among
others.

2 Eddelbiitten and McCurdy (1998), Melvin and Yin
(2000), Chang and Taylor (2003), among others.
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than news from Germany and the impact of US
news lasts longer than the impact of German
news (Andersen et al. 2003).

Furthermore, the difference between the im-
pact of positive and negative news has been
studied. Negative news increase the volatility
more than positive news (Andersen et al. 2003).
Macroeconomic announcements have been ex-
amined also separately. The most significant
announcement seems to be the monthly U.S.
employment report. There have also been other
significant announcements, for example the ad-
vanced report on the sales of durable goods and
the merchandise trade. The most significant an-
nouncement from Germany has been the one
concerning Bundesbank meetings (Andersen
and Bollerslev 1998).

2.2 The data

The original data consists of one-minute fre-
quency transaction price data of the USD/EUR
exchange rate from Bloomberg. The observa-
tions are the prices of the first transactions in
every minute and there are 84 569 observations
altogether. The period is from 28 October 2003
to 20 January 2004. The global foreign ex-
change works 24 hours a day, but at weekends
the markets are closed. Due to the lack of ob-
servations, the weekends were removed from
the data from Friday midnight (GMT) to Sun-
day midnight. Also the New Year’s Day was
dropped due to the lack of observations. Christ-
mas Day was another holiday when the market
volume was low. In addition, volatility was
much lower on Christmas Day. Since there were
observations during 25 December, however,
Christmas Day was not excluded from the
data.

The one-minute frequency data was trans-
formed to 5-minute data by picking up the price
every five minutes starting from midnight.
There were altogether 17 195 observations and
60 days in the 5-minute data. If there were no
transactions during the one-minute period, the
observation was missing. There were 241 miss-
ing observations in the 5-minute data. They
were replaced by the weighted average of the
previous and following observations and the
weight depended on how close those minutes

were to the desired observation. The observa-
tions were missing usually around midnight
(GMT), when the volume of the foreign ex-
change markets is at its lowest. There is also
one longer period of missing observations in the
data, which lasted 1.5 hours from 0:10 to 1:50
on 4 November 20033. The missing observa-
tions were not replaced and the returns were set
at zero.

The USD/EUR logarithmic return series from
the period 28.10.2003-20.1.2004 is presented
in Figure 1. The volatility around zero is very
high and it lowers for awhile around the 12
500" observation, which indicates the lower
volume markets on Christmas Day. Also small
clusters can be noticed in the figure, which in-
dicates the periodical intraday volatility. There
are also big positive and negative jumps in the
return series. There are no extremely big jumps
first in one direction and then immediately after
in the opposite direction, however, so it seems
that there have not been any remarkable errors
in the price series.

The biggest jump around the 15280™ obser-
vation indicates US macroeconomic news: five
US macroeconomic figures were announced
just five minutes before that jump. One of them
was the unemployment rate in the US, which
had decreased more than the markets had ex-
pected. The estimations were also made by ex-
cluding the biggest jump. This did not have an
effect to the results.

2.3 Intraday dynamics of volatility

Various kinds of ARCH models have usually
been considered the best for modelling the con-
ditional heteroskedasticity of financial returns.
However, when modelling the intraday returns,
the ARCH models do not seem to work at all.
This is due to the systematic periodical struc-
ture of volatility during the course of a day that
ARCH models fail to consider.

To be able to investigate the intraday dynam-
ics of the USD/EUR returns, the observations
were divided into 5-minute intervals, totalling
288 in 24 hours. Absolute returns were used as

3 The reason for missing observation period is un-
known.
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Figure 1. USD/EUR 5-minute logarithmic returns

The figure graphs the five minute logarithmic returns of the USD/EUR exchange rate from the period 28 Oct 2003 to 20

Jan 2004.
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a measure of volatility.* Figure 2 presents the
average absolute returns of the 288 five-minute
intervals. The intraday volatility structure,
which depends on the time of day, can be seen
in this figure. There is a big jump in the first
interval due to the weekend breaks in the data.
The returns between the closing price on Friday
and the opening price on Monday might be very
large. If we follow the schedules of the global
foreign exchange market, we get the explana-
tions for the levels of volatility in the different
hours of the day. The Far East markets open
around interval 12 (23:00 GMT) and this causes
a small increase in the volatility. After this the

4 Absolute returns have been used widely as a volatility
measure in the literature. A literature review of the use of
absolute returns is provided by Granger and Sin (1999) and
the theoretical explanations are provided by Forsberg and
Ghysels (2004). Absolute returns have also been used as a
volatility measure in the news literature for example by An-
dersen and Bollerslev (1997), Andersen and Bollerslev
(1998) and Andersen et al. (2003).
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volatility decreases and is at its lowest around
intervals 72 to 84 (04:00-06:00 GMT), when
Hong Kong and Tokyo take their lunch hours.
At 7:00 GMT (interval 108) the European mar-
ket opens and that increases the volatility sig-
nificantly. The volatility declines around inter-
val 156 (11:00 GMT) because Europe is enjoy-
ing its lunch.

After interval 190 (14:00 GMT), when the
US markets open and Europe has its most active
hours, the volatility reaches its highest level.
The volatility starts to decline slowly after in-
terval 228 (17:00 GMT), when the European
market closes. The volatility stays low until
around midnight, when the Far East markets
open up. The structure of volatility is consistent
with other similar studies. The same periodicals
are observed in a study by Andersen and
Bollerslev (1997). The lunch hours of Tokyo
and Hong Kong cause a bigger decline in vola-
tility in their data, but other than that, the pat-
tern is the same. Also the magnitude of the
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Figure 2. Average intraday volatility pattern

The figure graphs the mean absolute five minute return of USD/EUR during 288 five minute intervals (24 hours). Volatil-
ity pattern is caused by different trading times in the global foreign exchange markets.
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volatility is the same in this data as in the data
of Andersen and Bollerslev. The lowest and the
highest values of average volatility are 0.01 and
0.06 percent, respectively.

When this pattern is repeated every day, it
causes a U-shape pattern in the autocorrelation
of volatility. The autocorrelation coefficients of
absolute returns represent the autocorrelation
structure of return volatility. Figure 3 presents
the autocorrelation coefficients of 288 five-
minute lags, i.e. the autocorrelogram for one
day. The U-shape pattern can be clearly seen in
the graph. If we draw the correlogram for 1500
lags, we get the autocorrelogram for five days
(Figure 4). As can be seen, the U-shape pattern
is repeated almost identically every day.

2.4 Estimation method

Andersen and Bollerslev (1997) developed a
method based on Gallant’s (1981) Flexible Fou-
rier Form regression method to model the peri-
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odical intraday structure of volatility. The FFF
method has recently become a standard method
used in the studies that use high frequency data.’
Andersen and Bollerslev divided the volatility
in the return process R, , into three components:
the daily volatility component o; (divided by
N'2 where the N is the number of 5-minute in-
tervals in 24 hours), the intraday volatility com-
ponent s, , and the random error term Z, ,, (Equa-

tion 1). In the equation n denotes the intraday
interval and ¢ denotes the day.

(o}
(H Rt,n =E(Rt,n)+NTt/2st,nZt,n

Andersen and Bollerslev state that since the
variability during the day is so systematic, the
intraday dynamics of absolute returns can be

> The FFF method is widely used in the news and inter-
vention literature (see for example Andersen and Bollerslev
(1998), Bollerslev et al. (2000), Cai et al. (2001) and An-
dersen et al. (2003)).
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Figure 3. Autocorrelation coefficients, 288 lags
The figure graphs the one day correlogram of the autocorrelation coefficients of the five minute absolute returns of the
USD/EUR exchange rate. The shaded area graphs the Bartlett’s MA(q) 95% confidence bands.
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Figure 4. Autocorrelation coefficients, 1500 lags
The figure graphs the five day correlogram of the five minute USD/EUR absolute returns. The shaded area graphs the
Bartlett’s formula for MA(q) 95% confidence bands.
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estimated by using the sine and cosine func-
tions. They use the absolute returns as a meas-
ure of volatility IR, ,—R|, where the expected
return is replaced by the mean return, and then
eliminate the daily volatility component by di-
viding the volatility measure with 6;/N'2, where
6, is the GARCH(1,1) model estimate for daily
volatility and is N the number of intervals in
one day (288 in 5 minute, 24 hours markets).

After elimination of the daily component,
squaring and taking logs, there are two compo-
nents left on the right-hand side of the equation
1. The first is the component for the intraday
volatility which can be modelled using the trig-
onometric functions and the other component is
the error term, which includes the extra volatil-
ity of the markets, for example the volatility
caused by new information.

D 2
n n
) f(();ot,n)= c+ Ziklk(t,n)+(5,—+(52—
k=1 N; N,
r
+ Z(éc,p cos P27
p=1
+ (531/, sin £ i nﬂ + &, °

‘Rt,n _E‘
ét/NI/Z :

In the model (equation 2) c¢ is the constant,
Ni=(N+1)/2 and N,=(N+1)(N+2)/6 are nor-
malizing constants, sine and cosine variables
are for the capturing of intraday periodicity, I,
are the indicator variables, which can be used
for inserting day-of-the-week dummies or mac-
ro news into the model.

Filtering increases volatility during the low
volatility periods of the day and decreases vola-
tility during the high volatility periods. The in-
traday seasonality of the volatility is divided
away, but other than that the returns remain the
same.”

where f(6;0,,n)=2In

5 According to the Akaike and Schwartz Information Cri-
teria the model with p= 9 gives the best fit in this data set.
We considered values of p from 1 to 10.

7 For details of the FFF approach, see Andersen and
Bollerslev (1997).

Chang, Taylor and Martens (2002) compared
different methods of modelling intraday volatil-
ity. They also compared how the different meth-
ods affect the forecasting power of GARCH
models. According to their results, the FFF
method is very suitable for filtering the intraday
volatility. Figure 5 presents the five-day auto-
correlogram of raw and filtered absolute returns.
As we can see, the filtered absolute returns do
not have systematic periodicity in the autocor-
relation structure. Figure 6 presents the average
absolute returns compared to the estimated fit-
ted values we get from the Flexible Fourier
Form equation. We can see that the model is
capable of capturing the average volatility pat-
tern quite satisfactorily.

2.5 Descriptive statistics of the raw and
filtered returns

The key statistical figures of the raw and fil-
tered return series are presented in Table 1 and
the Figures 7 and 8 graph the distributions of
the raw and filtered return series. The mean of
the return series did not change when the re-
turns were filtered. Mean return was in both of
the series around 0.0004, positive, but statisti-
cally not greater than zero. There are also no
major changes in mean absolute returns caused
by filtering. The mean absolute return fell
slightly from 0.024 to 0.022. Also the standard
deviation did not change very dramatically. It
only fell from 0.037 to 0.031.

However, the filtering did have some effect
on the statistical figures. The distribution of fi-
nancial return series usually has a lot of extra
kurtosis compared to the normal distribution,
which indicates that there are more large returns
compared to the tails of the normal distribution.
The distribution of the USD/EUR returns was
also skewed to the positive side, which indicates
that there have been more big positive jumps
than big negative jumps. Compared to the raw
return series, the distribution of the filtered re-
turn series was closer to the normal distribution.
The distribution of the filtered returns is more
symmetric than the distribution of the raw re-
turns. The skewness fell from 0.80 to 0.11. Also
the extra kurtosis of the distribution fell from
26.4 to 7.80. Even though the distribution is
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Figure 5. Autocorrelation coefficients of the original and filtered returns

The figure graphs the five day correlogram of the filtered five minute absolute USD/EUR returns compared to original
absolute returns. The returns have been filtered with the Flexible Fourier Form method that uses the sine and cosine func-
tions to capture the cyclical pattern.
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Figure 6. The intraday volatility pattern compared to the estimated volatility
The gray line presents the mean absolute five minute USD/EUR return during 288 five minute intervals i.e. 24 hours. The
dashed line is the volatility estimate from the Flexible Fourier Form model.
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Table 1.
Key statistical figures
Table presents the key statistical figures of raw and filtered five minute logarithmic return series of USD/EUR exchange
rate from the period 28.10.2003-20.1.2004. The intraday returns were filtered with the Flexible Fourier Form method.

Key Statistical Figures Returns Filtered Returns
Observations 17195 17195
Mean return 0.00046 0.00038
Mean absolute return 0.024 0.022
Mean absolute return 5 minutes before news announcements 0.029

Mean absolute return 5 minutes after news announcements 0.042

Standard deviation 0.037 0.031
Skewness 0.80 0.11
Quartile skewness* 0.0079 0.016
Kurtosis 26.4 7.8
Minimum -0.35 -0.32
Maximum 0.87 0.42

* Bowley coefficient for skewness is defined as 0S =

(05 - 050 JQ50-0s5)
(055

. This alternative measure of skewness based on

_QZS)

the quartiles is not so sensitive for the outliers in the data (Moors et al. 1996).

Figure 7. Distribution of the five-minute logarithmic USD/EUR returns
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now closer to the normal distribution, the re-
maining extra kurtosis causes the rejection of
the null hypothesis in the Jarque-Bera test. Nei-
ther of the distributions is distributed normally.

Since the measure of skewness is sensitive
for the outliers in the data, we wanted to com-

pute the skewness also in an alternative way.
The quartile measure for skewness was devel-
oped by Bowley in 1920 and it uses quartiles in
measuring the distribution skewness (Moors et
al. 1996). According to this measure of skew-
ness, both of the distributions were symmetric,
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Figure 8. Distribution of the filtered five-minute logarithmic USD/EUR returns
The returns were filtered by the Flexible Fourier Form method. Compared to the original distribution (Figure 7), the dis-
tribution of filtered returns is more symmetric and has less extra kurtosis. Both of the distributions are non-normal.
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so it seems that the positive skewness is caused
by a few outliers.

To get a little foretaste of the possible impact
of news on exchange rate volatility, we com-
puted the mean absolute return right before and
right after the news announcement. The average
absolute return five minutes before the news
was 0.029 % and after the news 0.043 %, while
the average absolute return of the whole data
was 0.024 %. So it seems then that macro an-
nouncements do increase volatility.

2.6 Macro announcements

The announcements were collected from the
Bloomberg WECO (World Economic Calendar).
These announcements are macroeconomic indi-
cators of which announcement dates and times
are known beforehand.® Bloomberg provides

8 The complete description of the announcements can be
found in Laakkonen (2004).
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also a survey of market participants’ expecta-
tions of future macro figures and the expecta-
tion of the market is taken as the median of
participants’ forecasts. The forecast is available
only for some of the announcements. The an-
nouncements are from the USA, Germany and
France. There are also announcements published
by the ECB concerning the whole euro area.

There were altogether 585 announcements
during the estimation period. The Bloomberg
forecast was available for 379 announcements.
Since many of the macro indicators are an-
nounced at the same time, the actual number of
moments when the indicators were announced
was a lot smaller. There were altogether 262
announcement moments in the data. The an-
nouncement moments for which there was also
a forecast available totalled 172. A summary of
the number of announcements is presented in
Table 2.

Table 3 presents the number of announce-
ments by country. Most of the news was an-
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Table 2.
Number of the macro announcements
Table presents the number of macro announcements from
the USA, France, Germany and ECB during the period
28.10.2003-20.1.2004 collected from Bloomberg World
Economic Calendar.

Observations

All announcements 585
Announcements with forecast 379
Announcement moments (many of the

figures are announced at the same time) 262
Announcement moments with a forecast 172
Moments when more then one macro

indicator is announced 149

Table 3.

Number of the macro announcements by country
Table presents the number of macro announcements from
the USA, France, Germany and ECB by country/area during
the period 28.10.2003-20.1.2004 collected from the
Bloomberg World Economic Calendar.

Observations
USA 165
Germany 158
France 88
ECB 174
Altogether 585

Table 4.

Number of the announcements in the different
news categories
Table presents the number of announcements in the differ-
ent news categories used in testing the five different hypoth-
eses with five models. In the Model 1, the impact of All
news is examined, including those who do not have a fore-
cast available. Model 2 compares the news whose forecast
equals the announced figure (No-news) to the other news
(Surprise-news). Model 3 studies the impact of news by
country while Model 4 compares the impact of Positive and
Negative news. Model 5 examines the differences between
the Consistent news and Conflicting news. The consistent
news consists all the moments that only either positive or
negative news was published while the conflicting news
contains the moments that conflicting news was published,
i.e. both positive and negative news arrived to the mar-
kets.

Model Category News Items
1 All news 262
2 Surprise-news 243
No-news 19
3 USA 74
ECB 72
Germany 72
France 44
4 Positive 61
Negative 61
5 Consistent 141
Conflicting 31

nounced by the ECB concerning the macro in-
dicators for the whole euro area. The ECB an-
nounced 174 macro indicators during the esti-
mation period. 165 announcements concerned
the US economy, and the number of announce-
ments from Germany and France were 158 and
88, respectively.

The announcements were then divided into
groups in order to test different hypotheses. Un-
fortunately we were not able to study the impact
of different news separately, since we would
have had too few observations for each an-
nouncement type. Instead, we wanted to exam-
ine the possible asymmetries between different
groups of news. We tested five hypotheses with
five models.

The studied questions were:

1. Do macro announcements increase volatili-
ty?

2. Do “no-news” announcements increase vol-
atility?

3. Do announcements from Europe and the USA
have different effects?

4. Do the negative and positive news affect
volatility differently?

5. Do conflicting and consistent news affect
volatility differently?

Table 4 summarizes the number of news
items in different announcement categories. In
Model 1 we studied the impact of news in gen-
eral. Therefore All news contains all the mo-
ments at which there was a macro announce-
ment, whether there has been a forecast availa-
ble or not.

According to the definition of news, the news
should be something surprising. Usually the dif-
ference of the announced figure and the market
forecast has been considered as the actual new
information that causes volatility. Therefore, in
Model 2 we examined the effect of the news
whose market forecast equals the announced
figure, the so called No-news. Surprise-news
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contains all the news except the news the fore-
cast of which equals the announcement.

In Model 3 we examined the impact of news
by country. USA, ECB, Germany and France
contain the announcements from these coun-
tries. Model 4 compared the differences of the
news impact between the Positive and Negative
news. The news is positive when the market
forecast is smaller than the announced figure,
i.e. the news was underestimated. The negative
news on the other hand means that the market
agents had overestimated the macroeconomic
news, and the announced figure was smaller
than the forecast.

The problem with comparing for the impact
of positive and negative news is that it is com-
mon for several macro indicators to be an-
nounced simultaneously. If some of them are
positive and some of them are negative, this
gives conflicting indications on future develop-
ments for the investors. According to the Damo-
daran model (1985), investors react to news in
different ways depending on how they think the
information affects the future payoff of their as-
set and how big their personal forecast errors
were, i.e. how big a surprise the information
was for them. Therefore, the last model exam-
ined the difference between the Consistent and
Conflicting news. The announcements were di-
vided into two groups: the first contained all the
moments when the announced news was con-
sistent, i.e. it was either positive or negative and
the second contained all the news moments
which gave conflicting information on the state
of the economy, i.e. both kinds of news, the
positive and the negative, were announced at the
same time.

It has been reported that the news impact
lasts from an hour to two hours (For example
Bollerslev et al. 2000). To be able to examine
the longer impacts of news, we computed the
average absolute returns during four hours fol-
lowing the news announcement. We calculated
the average return for the different groups of
news to be able to see if there are differences in
the magnitude and the length of the impact be-
tween different news groups. As can be seen
from Figure 9, there are indeed some differ-
ences in the magnitude of the impact between
different news groups, but it seems that the im-
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pact of all groups of news decays back to the
average level of volatility approximately after
two hours. Therefore, although there seems to
be evidence also for longer news impacts, we
decided to restrict the news impact to the last
two hours.

The news was included to the FFF model by

using the indicator variables i/ik I, . Following
k=1

the method of Bollerslev et al. (2000), we esti-
mated the decay structure of the volatility re-
sponse pattern (Figure 10) using a third order
polynomial y(i) (equation 3), which captures
the average decay structure quite well and forc-
es the impact to zero after two hours. Figure 10
graphs the average news response and the esti-
mated news response. So, when the news is an-
nounced, the indicator variable [, gets the value
of y(i) in the first 25 intervals after the an-
nouncement and zero otherwise. The impact of
news on volatility can then be calculated with
equation 4 for every 25 intervals separately.

3) y0)- 0.023(1 - %5)3) - 0.004(1 | %5)2j y
+0.0003[1—(%5) )~i2,i=l,2,...,25

4) M, (i) = exp(xk;(i)j -1

The longer dependencies of news could cer-
tainly have been studied also for example with
lag dummies. However, the benefit of this poly-
nomial method is, as Bollerslev et al. (2000)
state, that it fixes the problem of having only a
few announcement observations and it is not so
sensitive to the inherent noise in the return proc-
ess. One advantage of this approach is that com-
pared to lag dummies, we now only need one
news variable for each news group. When stud-
ying the effect of news during two hours after
the announcement we would have needed 24
(two hours is 24 five minute intervals) news
variables for every news group. Totaling 264
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Figure 9. Mean absolute returns following the macroeconomic news
Figure presents the effect of the different groups of macro news on USD/EUR volatility during four hours after news an-
nouncement. The line of mean absolute return graphs the mean absolute return of the whole data set.
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Figure 10. Average news impact pattern and the estimated decay structure
The decay structure of the news impact was estimated by using the third order polynomial (7).
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Table 5.
Estimation results
Table presents the results, where the impact of macroeconomic news on USD/EUR 5-minute frequency returns was exam-
ined with five different FFF-models (See details from Table 4). The figures in the parenthesis are the t-values computed
by using the Newey-West standard errors (288 lags). The coefficients with bold font are significant at the five percent
significance level. The last column presents the impact of news computed for the first 5-minute interval with equation 4.

Variable k Model 1 Model 2 Model 3 Model 4 Model 5 Impact M,
All news 34.63 - - - - 0.41
(4.34)
Surprise-News - 31.06 - - - 0.36
(3.90)
No-News - 50.72 - - - 0.65
(2.91)

USA - - 65.75 - - 0.92
(4.80)

ECB - - 7.45 - - 0.08
(0.72)

Germany - - 10.20 - - 0.11
(0.99)

France - - 10.50 - - 0.11
(0.76)

Positive - - - 16.80 - 0.18

(1.53)
Negative - - - 20.30 - 0.22
(2.06)
Consistent - - - - 29.03 0.33
(3.56)
Conflicting - - - - 45.80 0.57
(3.52)

news variables when studying 11 different news
group.’

3. The results

The news was included to the model with indi-
cator variables, and the estimation results of the
five models are presented in Table 5. The first
column describes the news groups included to
the model. The next five columns present the
results from the five models. The figures in the
parenthesis are the t-values that have been com-
puted by using the Newey-West robust standard

° The impact of news was studied also by using the lag
dummies. The results were very similar, the same groups of
news were significant and the differences in the magnitude
of the news impact between different news groups remained
the same. The estimation results are available from the au-
thor upon request.
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errors (by using 288 lags). The last column
presents the impact of the news to volatility,
which has been calculated with the equation 4.
We have only calculated the instant impact of
the news for all news groups M, (1), but the
impact on later intervals can be calculated using
¥(i) and the coefficient A;. The impact dynam-
ics of the different news groups are presented in
Figure 11.

3.1 All news and No-news versus Surprise-
news

In Model 1 all the news are included in the
model assuming there are no asymmetries be-
tween different news groups. The coefficient of
the variable All news is highly statistically sig-
nificant, so the results suggest that the macro
news in general do increase the volatility. When
no asymmetries are assumed, the news causes a
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Figure 11. Estimated news impacts between different news groups
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jump of 41 % to the volatility right after the
news announcement.

Model 2 examined the impact of announce-
ments that did not surprise the market, since the
announcement equalled the market forecast.
The results indicate that also this kind of No-
news has a strong impact on volatility. The coef-
ficient is even higher than the coefficient of the
variable Surprise-news that contains all the
“surprising” news. While the surprising news
cause a 36 % jump in the volatility, the no-news
cause 65 % jump to volatility right after the an-
nouncement. One explanation for this result
could be that the volume of trade and therefore
also volatility is lower before the news an-
nouncements, since the agents want to wait for
the figures to be announced before trading. Af-
ter the announcement, the volume of trade in-
creases whether or not the announcement sur-
prised the markets. Another explanation for
no-news increasing the volatility is the fact that
even though the announcement was not surpris-
ing, this doesn’t necessarily mean that the news
was not bad (or good). For example the Euro-

————— no-news =——:—-'= pos
—ee—eee - cons ——— usa
----------- fr

pean central bank announcement of not decreas-
ing the interest rates might be expected but not
hoped.

3.2 The impact of the US, German, France
and euro-area news

The results of Model 3 where the impact was
studied by country suggest that only the news
from the USA increase volatility significantly.
None of coefficients of news variables from Eu-
rope were significantly positive. While the news
from the USA cause a 90 % jump to volatility,
the European news cause only about 10% in-
crease.

Also other studies have found US macro news
to have a bigger impact than European news
(for example, Andersen et al. 2003). One reason
for this is the regularity of macro announce-
ments in the USA compared to the ones from
Europe. The other result from the previous stud-
ies has been that the significant announcements
from the USA are the real economy indicators
(especially the unemployment report), while the
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most significant European news comes from
monetary policy.

The results might also be explained by the
state of the economy in the USA and Europe
during the estimation period. The movement of
the USD/EUR exchange rate was quite interest-
ing during the estimation period (28 October
2003 to 20 January 2004) considering the state
of the economy in these countries. Economic
growth in the US was very strong; in the third
quarter of 2003 the annual growth was as high
as eight percent. The increasing economic
growth came from an expansionary economic
policy. The growth was achieved through tax
reductions and increased public expenditure due
to the war in Iraq. Also the monetary policy of
the Fed was more expansionary than the mon-
etary policy of the ECB: the Fed interest rate
was as low as one percent, and it was not raised
even though economic growth had been strong
for quite a long time. Although the growth in
the US was strong, it did not seem to be sustain-
able. Households started to be in debt and even
when US competitiveness compared to Europe
had improved, the foreign trade deficit did not
decrease.

The economy in Europe was recovering little
by little. Still, the growth was not anything
like the growth in the US. In the year 2003
European growth slowed down and was eventu-
ally only 0.7 percent. There seems to have been
conditions for faster growth, however. The in-
terest rates were not too high and the financial
position of the households was relatively good
compared to the position of households in the
US. The increase of growth was restrained
partly by the strengthening euro, which caused
the weakening competitiveness of the euro
area.

The fiscal policy of the euro area was not
strict about stability and growth restrictions.
The budget deficits of EMU countries increased,
since the policy-makers wanted to avoid slow-
ing down growth by reducing public expendi-
tures. The economic indicators looked promis-
ing. The means of the indicators (industry, con-
struction, retail trade, consumer confidence and
private services) in December 2003 and Febru-
ary 2004 were higher than the means of the ear-
lier three-month period. Nonetheless the recov-
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ery of the European economy was still lower
than expected.

All in all, compared to the situation in the
USA, there were no very surprising elements in
the European economy. Although the economic
situation seemed to be good in the USA, it in-
creased uncertainty in the markets (The Re-
search Institute of the Finnish Economy, Suh-
danne 1/2004; Labour Institute for Economic
Research, Talousennuste, March 2004).

3.3 Positive vs. negative news and consistent
vs. conflicting news

The differences of the impact of the news be-
tween positive and negative news was studied
in Model 4. Only the coefficient of negative
news is statistically greater than zero. Therefore
the result of negative news having the greater
impact is reconfirmed in this study. However, it
is interesting that both coefficients are quite
low. Negative news causes only approximately
20 % jump to the volatility. The answer might
be found from Model 5.

According to the results of the Model 5, con-
flicting news increases volatility more than con-
sistent news. When only the instant impact of
news is studied with news dummies, the differ-
ence between the coefficients is statistically
significant'?, When the whole impact after two
hours from announcement is modelled, the dif-
ference between the coefficients is still quite
large. While the consistent news cause a 33%
jump to volatility, the conflicting news cause
almost a 60 % jump to volatility. As the impact
of positive and negative news was examined, it
has to be remembered that all the announce-
ments included in this estimation would be in-
cluded in a consistent news variable. The result
of examining the conflicting information may
help to understand why the impact of positive
and negative news seemed to be so low.

19 Value of the Wald statistics was 11.84 (p-value
0.0006)
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4. Conclusions

Our results suggest that the macro fundamentals
and exchange rates do have a connection also in
the short run: the macro economic news in-
crease the volatility of exchange rates immedi-
ately after the announcement. We examined the
impact of macroeconomic news on USD/EUR
volatility with a new 5 minute frequency data
set and studied the asymmetries in the impact
between different groups of news.

According to our results, the news increase
volatility significantly. How large the jump after
the announcement is, depends on the news cat-
egory. When the announcements were studied
by country, only the US macro indicators were
significant. Of the European macro indicators,
ECB news had the weakest impact on volatility.
This can be understood when the macroeco-
nomic situation of Europe and the USA is com-
pared during the estimation period. Although
economic growth in Europe had been sluggish
for some time, the monetary policy of the ECB
had not been very aggressive. In contrast, eco-
nomic growth in the USA during the estimation
period was quite rapid, although not sustainable.
Both US fiscal and monetary policy boosted
growth during the estimation period. Compared
to the situation in the USA, there were no very
surprising elements in the European economy.
Although the economic situation seemed to be
good in the USA, it increased uncertainty in the
markets.

This study supports the argument that the im-
pact of negative news is stronger than the im-
pact of positive news. According to the results
negative news increase volatility more than
positive news. However, the impact of positive
and negative news was found to be surprisingly
low. The most significant result of this study
was achieved with another hypothesis. Accord-
ing to the resent theory of Manzan and Wester-
hoff (2005), even the professional traders expe-
rience difficulties when evaluating the meaning
of news. When the signal of the news is not so
clear it is clearly more difficult to analyze news.
The hypothesis of consistent and conflicting
news was tested, and according to the results,
the news that give conflicting information on
the state of the economy increase volatility

more than the news that give consistent infor-
mation. Manzan and Werterhoff (2005) suggest
that central authorities should provide more re-
liable information about fundamentals, so that
the degree of misperception might decrease.
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