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ABSTRACT

This paper investigates the dynamics of the Euro/US dollar exchange rate before, during and after
the global financial crisis using intday data in a sample covering the period 2003-2011. The
paper extends over the conventional empirical framework and specifies an EGARCH (3,1) model
to account for heterogeneity in three temporal trading zones and for asymmetric volatility to news.
The findings indicate the presence and evolution of differences in Euro/US exchange rate
dynamics across American, Europeand &sian trading zones before and during the financial
crisis. As a result of the crisis, traders in the three areas have modified their reactions to scheduled
news, unscheduled surprises, and content of policies. Developing a better understanding of how
tradersbehaviouthas adjusted since the onset of the crisis is an important issue given the global
significance of this exchange rate and the considerable volatility experienced over the sample
period.
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1. Introduction

This study iwvestigateshe dynamics of the intrdaily fluctuations of the Euro/US Dollar
exchange rate before and after the global financial aisisng the 2003-2011 period by
adopting an BARCH-+ype methodology and antra-day news model.These kindsof
methodology and dheoretical framework havgthbeen impemented popularly within
the literature to study the fluctuation of the EtDollar over periodsof relative
calmnesg. However, he financial crisiof the 2007-2008, haaffected the volatility of
the Eurobollar and changed traders’ peptions and trading behaviours, making it
important toassess the extent of feechanges.

One of the noveltiesf our approach is that we use a unique idg-data frequency
stemming from partitioimg the global tradirg day into three geographicahd temporal
trading areas.This approach enables us to match more accurately’ melesasesand
trading zones and to identifpmeinterestingdiffering styles of trading behaviouceoss
geographicatrading zonesand over the preand-post periods of the financial crisis
These differences in trading styles coh&pto understandhe over and under reaction

of the Euro-Dollar to shocks and events originated in different trading areas.

1 The news approach was pioneered by Edwards (1982,1983) and Hoffman and Schlagenhauf (1985). The
central tenet is that the exchange rate is moved more by the sutipsiseby the point valuef
macroeconomic indicators referred to as fundamentals.
2 We refer the interested reader to Neely and Dey (20@@) provide an excellent review of all
contributions in this field.
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Ourresultsare robusin as much as they confirm some general \@sthblished effects
discussed in previous studies, such as the dominance of “real economy” news over
interest and inflation surprise@Hayo and Neuenkirch, 2012pnd of American
announcementsver Euopean new§Ehrman and Fratzscher, 2005)as well asthe
presence of asymmetri@actions to good and bad news$owever, our results are
innovative and provide original contributions ieveaing how and to what extent the
financial crisis hasffected thedttitudesof traders operating in different trading zones
when reactingo announcements and events originated in various trading zones and
times*. Thus wefind that both the conditional mean and theditional volatility of the
Euro-Dollar display asymmetric reactisro bad and good newsnd thatthe financial

crisis influencedtheseasymmetriesby making traders moreeactiveto thoseevents
weakening the Dollar than to those shosk&ngtheningt, andmore sensitive to the

order of magnitude of these shocks. In addition to these findings, our results suggest that
after 2008,some types ofundamentals and neviecome irrelevant kile others gaira
significant role This is particularly true fathe Germarnterest ratewhichgains a pivotal

role after the crisisLastly we find evidence of ovaeaction or undereaction tasome

news meaning tesenewscan afect traders beyond the timetbkirannouncemenisnd

that the patterns of theselayed respmes have leen affected by the crisi#Ve argue

3 Ehrman and Fratzcher (2005) claim that the dominance of US macroecononscsvegithe European
news can be attributed to the earlier release time of the US news relative togbparaihg German and
Euroarea newsHowever, thanks to our partition of the trading day, we found tHadwedh many Euro
area news are actually releasmforeAmerican news, still American news (scheduled and unscheduled)
play the major role.
4 Also Guiso et al(2013)andHoffmann et al(2013)found that the financial crisis affected risk perception
and risk taking of traders in financialarkets.
5 Similarly to Ehrmann and Fratzscher (2005) we find that the exchange ratedgspomean more
strongly to news in periods of increased market uncertainty and thae#ction depends on the state of
the business cycle, on the type of newd an their content of good versus bad nekatiym et al.2012).
However differently fomthe past studies, we are able to extiederesults to the exchange rate volatility.
¢ These resultsliffer markedly from Ederington and Lee (1993, 1995) and Andezseih (2003) who
contend thathe response of exchange rates to news is a verytshorphenomenon.
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that the presence of cases of over underreaction, does not necessarily imply a failure
of the Market Efficiency Hypothesand the presence biehavioual biaseé. This is
because, wst likelythese over and undegactions do not come from tsametraders,

but fromdifferenttraders operating in different geographical and temporal trading,zones
who, based on their owperceptions anthterpretationof newsand ontheir different
trading style reactwhen the opportunity (and time) of acting comes. Indeed most of the
over- or under reactions come from Asian trading time zone traders who correct or
confirm responses of previous traders when the Asian market opens.

Therest of the paper isrganized as follows: in Secti@the econometric methodology

is introduced and explained, then in Sec®ahe data are presented, while in Sectlon
the specification and estimations issues are discussed. In SBctiwn results and
limitations are pesented and commented. Finally Secttbooncludes and indicates

directions for further research.

2. Methodology and Econometric Model
In our analysis we estimate a news equation oEtlm®-Dollar exchange ratéo assess
the market reaction of investors following thedeaseof different typologies of news

(scheduled and unscheduleat different times of the global trading déGTD)8. Our

" Research imehavioual finance explains the presence of anomalies and price pattatreontrast with
the standard EMH by investigating the relevance and the effects of invgstpehology on asset pricing.
The field ofbehavioual finance thus combines methods originated in psychology withahe tnaditional
finance research methedn doing so, it offers an alternative theoretical approach to the studgiéial
markets, taking impetus from the prospect theory (Kahneman and Tv&e318), For an overall overview
in the stock markets see, for example, Barberis and Thaler (20@3Bhiller (2005). In the foreign
exchange markets, among others, Oberlechner and Hocking (2004), De @Gral@&emaldi, (2006) and
Oberlechner and Osler (2012).
8 Table A.1 in Appendix (Supplementary Data) reports the main featfitbe global foreig exchange
market turnover from 2001 to 2013 using data from various editions of &ané Bf International
Settlements Triennial Bank Survey of Foreign Exchange and Derivativdeisativity. According to
the BIS’s evidence at the end of 2013 (2010)Bbeo-US Dollar exchange rate accounts for 24% (28%) of
the global foreign exchange market turnover. In the Appendix (Supplemditay we also show the
geographical distribution of the global FX turnover and the contributiadiffgrent market participa
categories to the global FX trading activity.
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econometric model capturestieature thatheglobal trading day never stops and it runs
through three mainntervals or eighthour time zones:Asian Time Zone (ASTZ),
Eurgoean Time Zone (ETZ), dran American Time Zone, (ATZ).

The eighthour time series have been built in the following order: the trading day starts
in Asia (ASTZ), to continue in Europe (ETZ), and then in America (ABRTZ goes

from the closing of Wall Street at 4PM EST in the previous day (10PM in Central
Eurgpean Time, CEJlto 6AM, CET. ETZ goes from 6 to 2PM, CET, before the ECB
Euro “fixing” and the publication of important macro news in the US (8:30AM EST,
corresponding to 2:30PM, CET). The ATZ goes from 2PM, CET, to 10PM CET (4PM
EST) of the currenday. We thus see thatur GTD does not correspond to the
astronomicaR4-hour day as it begins two hours before midnight CET, on the previous
day, and ends two hours before midnight CET, on the current day. The three values of the
exchange rates are then placed at 6AM, 2PM and 10PM, CET.

All the explanatory variables in our empirical relationshgwe recordedand coded
according to athricedaily frequency andare placed within the three time zones.
Therefore they can explain theuro-Dollar returns at the corresponding three hours
definedabove Thethrice-daily choice allows a finer attribution of policy events and news
to a more homogeneous set of market participdg@i®nging to the same trading zones)
and to differentiate across heterngeustraders (belonging to different trading areas)

without being disturbed by noisy data (in the uhirgh frequency)

[PLEASE INSERT FIGURE 1 HERE]

In order to shed somextralight on how news, eectations and market sentiment

determines the wild swings &uro-Dollar, this studyuses- together witlthetraditional
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schedulednacro news a relatively novekind of news variables, called unscheduled
news, consisting of political news, policy statements, market news, interventions by
Certral Banks, unexpected monetary policy decisions and other eventgcaliring
somewhat nadomly overtime or, even thougxpectedo occur at a known timéaving

an unknown content or aex-ante unpredictable impact @xchange rates, because of
time-inconsistent decoding by heterogeneous tratfers.

The general specificatn of our model is as follows:

AS, = a + (u Lt + py L2+ ug L3)AS, + (9pL° + 95 L' + 9517 + 95 L3)Y,
+ (Bol® + By L' + B3L? + P53 LP)[Z,- E(Z),]
+ol’ +rvill + val? +y3 LU + € ©
Where AS = 10og(S /St-1) is the thricedaily return between two consecutive time zdne (
andt-1) sampledat the end oéach relevant timeone.The symbolsg:, 9, ', andy’ are

parameters or vectors of parameters to be estimategt @nd stochastic error expected

to be normally distributed with zero mean and constant unconditianiahce

The letter L is the lag operat@nd its gponential indexndicates the number of thes

that theassociatedariable has been laggetlthree lag structure would cover the length

of one global trading da¥ Lagged values of fundamentals and news variables should
capture the reactions of traders operating in a specific trading area to pastedamtws
originated in preceding trading argasaning thaan event castill exertsome effectn

a time zone different from the one whé&nccurred.

The ldter Y indicates a vector diindamentals, the lett@ris used to indicate the vector

of macroeconomic indicators aiqZ) is the vector of their respective expectetues,

% This definition is proposed by Ederington and Lee (1996), Fornari and Mele (2adTivagna and
Chiofi (2004).

10 The same line of analysis is used by Fair (2002, 2003), Fatum and é@ictf2002), whose approach

is probably the closest to the one in this paper. The most recent papessaipproach are by Fratzscher
(2008ab).

110n estimation we also tried a folu lag which represents the same time zone one day earlier. Lags longer
than 3 periods were never statistically significant.
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so that their difference, in brackets, is the nemsurprise thatvould move the exchange
rate. The letterU is used to indicate the unscheduled news, mentioned earlier on and
explained morén detail in the next session of the paper.

We also consideasymmetrie¥ in the EurdDollar exchange rateolatility produced by

large swings of Eur®ollar andunaccounted for in the mean part of the macéhg an
exponential GARCH (EGARCH) specification (Nelson,1991e conditional variance

of error termsassuming a Gaussian distribution for the innovation (Hamilton, 1i894)
modeled as:

m m k
2
log(hy) = @ + Z 0, [ el = 2|+ Z 0z + Z 8,l0g(he_y) )
=1

j=1 j=1

Where z, = €,//h, ~N(0,1)

The parametep is the asymmetry parameter. Whgn=0, then a positivenaccounted
surprise has the same effect on volatility as a negative surprise of thensgmiéude; if

-1 < ¢; < 0 a positiveunaccountedsurprise increases volatility less than an negative
surprise (negative leverage). The parameter 0 indicates the sensitivity of volatility to large
unaccounted newsA positive value implies that the large surprises of both sign will

increase the volatility.

3. Data
The construction of thricdaily time series of exchange rates and of other fundamental
financial variables (stock indexes and interest rates)caaged out payin@ttention to

the alignment and correct attribant of each observation to itorrect timezones?,

12 Andersen et al. (2003) show evidence of asymmetries in the UDS forelggmegecmarket returns versus
Euro, DM, UKP and JPY wtel Fatumet al.(2012) document asymmetric (different) market reactions on
the JPY/USD exchange rate for negative and positive surprise.
13 Scheduled news fell very well in our time zones and great care was empiogedthe same for
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keeping also track of changesDaylightsaving time between the ETZ and the ATZ
The same was true for the rest of the scheduled news and unscheduled news, attributing
the news to the time zone interval (ASTZ, ETZ, ATZ) dgriwhich the news was

released.

3.1Dependent Variable and Fundamentals

Thrice-daily data on exchange rates, for thelgeshown in Fig. 1, werextractedrom

an hourly time series d&urdUS Dollar obtained from CQ@@ataand maintained with
data control®overtime.The S time series begins in ASTZ on January 1, 2003 and ends

in ATZ, 6849 8-hour periods later, on August 2011.

Traditional exchange rates empirtage into consideration also interest rates differentials
and stock indexes. The same was done for the high frequency employed in this paper.
Relevantdata for Dow Jones, DAX, Nikkei 225, FTSE All Shares,YBEar Government

bond yield for US, UK, Germany and Japan, webtainedfrom Thomson Reuters
Datastream

Daily returns for stock market indexes assuming reinvestment of dividends are @dmput
as 24 hours (logarithmic) change of thendividends values of the indices for national

stock market.

unscheduled news, as mentioned in the previous paragraph. Dagligihg time (DST) differences on the
two sides of the Atlantic required some attention. Corrections weeded when the time difference
between the countries in the Eurozone plus UK and the United State€aast moved away from the
normal 6 span, going to 7 or 5 hours, according to permane@®Tirin one geographical block but not
in the other andice-versa That was all the most important because a large bunch of US schedused ne
thosereleased at 30PM (CET, in regular times)nove from ATZ to ETZ, when the $Jis in DST but
Europe is notOther scheduled news were also affectem 2003 to 2006, the problem had limited
dimensions (but corrections had to be made, anyway), fr@% 2@vas absolutginecessaryo copewith
this issueln fact, between 2003 and 2006 Europe moved into iD$fie last weekend of Manand USA
used to follow suibne week lar in April. Between the same years above, Europe and USA used to go
back in October to solar tieron the same day (last Sunday of October). Starting from 2@0#&ver, the
US started moving into DST three weeks earlier, in Maactd hencédeforethe Europ@an changeénto
DST, occurring during the last week of Mar€hanges occurred also in Octob&hen the US goes back
into solar time a week later than Europe.
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3.2Scheduled news

The next set of explanatory variables in egrafl), is about scheduledews.These
variables are “unexpected” values of main maconomic announcements made by
Government statistical Agencies and Departments, Central Banks, Institu@esnters

of Economic Research, National or Supranational Institutions. Amongst the gleaal a

of the Euro-Dollar exchange rate, during our sample period, 22031, United State
Euro-Area as a whe, Germany and United Kingdohave had a calendar of statistical
releases of economic indicators made known well ahead (in fact at scheduled times),
typically in the early hours of their respective trading zomaf) a few exceptions
though.

The scheduled macroeconomic “surprises” are compbiedaking the difference
between the actual value of the macroeconomic release, announced by the statistical
authorities, andts expectedvalue, collected by specialized organizatiofhe setof
macroeconomic announcements and market consensus we fisatBloomberg News
Servicel* Because these surprises have different units of account, we followed the
convention to standardize thewms well as the dependent variahising thestandard
deviations of the entire sample periodccording to theBalduzzi et als (2001)

proceduré®. For each scheduled and unscheduled's weidentified andseparated the

14 Bloomberg provides results of a market survey conducted usuall 4®urs prior to the release of
important economic indicators. The survey polls economists athesimdustry for theiestimate of a
particular statistic. These estimates are then averaged to provide the Blo&uiveygmean and median
estimates.
15 Standardized variables did not have their mean removed, which explaingseaqe of the constant
terms in our regressionghe use of the entire period standard deviation is justified by the &owthle
we test whether the crisis has changed the conditional volatility of theamyehrate, we retain the
underlying assumption of EGARCH model that the unconditional varigramnstant along time.
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positive surprises and usdtemas auxiliary interaction term to test for the presence of
asymmetric reactian

Table 1 summarizes the main characteristics of the scheduled announcements
considered foour study.The total number of macroecononmclicatorsis 68 (25 for the
United Sates 17 for the EureArea, 14 for the Wited Kingdom'® and12 for Germany)

For each country or area we first classify the announcements accordinguenirg of
release (monthly, quarterly or weekly) and provide the unit of measure of thatordi
Echoing Andersen et al. (2003) aBdrmann and Ftascher(2005) each announcement

is then ordered within its frequency group according to its temporal sequence in the

calendar month of releagé.

[PLEASE INSERT TABLE 1 HERE]
3.3 Unscheduled Bws
The unscheduled news typology is less frequently used iectireometric estimation of
exchange rates empirical modéid his is due to their nature: interpretation is necessary
as their definition and perception by traders is quite idiosyncratic anevéingang. The
decoding process by traders goes throughhwmmnogeneous economic, financial, and

policy evaluation models, including the way policy decisions are taken and ierienn

16 We included several UK scheduled news to acknowledge the role of the UK agdpedfudominant
trading and financial centre and to recognize that some UK scheduled news haeimpact on the
value of the UK Pound with ocsimnal spiltover effects on the EwDollar rate. The only relevant UK
scheduled type of news, with overtiroensistency, are the Bank of England’s “surprises”.
17 For most US indicators data are generally released in the subsequent mowmdinc-lemking indicators
(Consumer Confidence Index, Philadelphia Manufacturing Index) refeeteame month of release. US
GDP data deserve special attention as there are three monthly readings @l€z3&sr Advance (about
30 days after the previous quarter ends), Preliminary (about 60 dayhaff@evious quarter ends) and
Final (about 90 days after the previous quarter ends). Since the Advarioe ietke earliest release of
GDP one would expeca, priori, that the advanced data surprise should have tjer mgact in term of
market reaction. The same temporal pattern is usually followed by the ar@woancements for United
Kingdom, Germany and the EuArea (more casually for these latter two entities).
18 For recent studies that used macroeconomic surprises and unschetsded siwck and interest rates
markets see, for exampBirz and Lott.(2011), Rosa (2011)ang et al. (2012) arBeetsmaet al.(2013).
For an earlier attempt on the forex market $evegna (2002).
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That makes quite hard to propose an unambiguous taxonomy of unscheduled news. In
principle, unscheduled news consists of an econanigstitutional or a policy event, a
declaration or a disclosure, which can be either totally unexpectec\an though
expected to occurhas an unknown timing, or an unknown content or bathfrequently
producing weird and e&nte unpredictableeactions from financial markets. This news
typology, therefore, implies a process of expectation formation very diffeeem that

of scheduled news and most likely to be variable overtinsyrn#hetic taonomy of these
events could be the following:

A) Scheduled policy statements, like the press conferences of ECB Governors or the
HumphreyHawkins testimonies by US Fed Chiefs. These statements have generally an
uncertain content on internationally sensitive arguments, frequentlyediffieom market
expectationsin most recent times, the reactions to these generally unequivocal messages
have become excessjabnormal and highly volatile.

B) Unscheduled policy statements or simple opinions in interviews or in question and
answer sessions at the end of formal press conferences (examples: thalEG Beaent

times, the Fed oneslExchange rates response to these events suffers from the same
problems as A above.

C) Terrorist events deemed to be influential on policy decisions, on commodity price
developments (especially oil) or on international mobility of factors of pramhét

D) Institutional or personality events (Government or Parliamentarianvngdeading

policy makers, potentially able to cause policy changes.

E) Public interventions by entral Banks in the foreign exchange market or statements

announcing or threatening them (Japanese Authorities is a good example).

19 Old terrorism news were totally unexpected and it was not cleatr téir longterm impact would be.
On the other hand, political news general, not monetary policy neware not totally unexpected and
operators have some ideas about their impact on the economy. So we decideédchatedhem.
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F) Low-ranking policy makers’ comments to unexpectart moderately se- monetary

policy decisions and other authoritative comments on economic indicators in resation t
macroeconomic or market trends;

G) Unexpected- or moderately se upgrading or downgrading of creditworthiness (of
entire countries, or of important financial Institutions, or of various asset tyips)oor
change®f previous forecasts by Rating Agencies or by domestic emiational policy
Institutions.Examplesof some unscheduled news are reported in Tal@dad?a more
exhaustive description of unscheduled news is in Cagitesl, (2019.2° After theex
anteselection of typology of unscheduled, news were collecteccadeld as qualitative
variables attributing them the value of (+1) dr)(@ccording to the following convention:
unscheduled news were given a value of (+1) if tlaepriori effect waslikely to
strengthen the EufDollar exchange rateeither because they had a content directly
favourable to the Euro or because they had a content directly unfavourable to the Dollar
Alternatively, the surprises were coded with a valuefif it was more likely that they
would produce a weakening of the EdDollar rate. This coding convention allowed us

to test for asymmetric effects by separating the unscheduled news acoofitiieig $ign

and using an interaction term for the strengthening news.

For each time zone ASTZ, ETZ, ATZ, the@categories of unscheduled news have been
aggregated into a single vector. This decision of aggregating different typologges
taken for two reasons: to reduce the number of explanatory variables and because some

unscheduled news categories have somehow eVdl@iglen their qualitative nature and

20 Table 2 contains for each unscheduled news the date and the weekday of releagepfttigetexent,

the timezone of reference, the expected sign on the-Bwitar rate, the news tgpogy, referred to the A

G itemization above and the source of the news

21 Aggregating all news into a single vector destroys some informationic futbrvention by ECB in the

forex market occurred only twice in the initial period, which is outsislesample. Statements by policy

makers have become fewer over the years and much less lambasting than in feaearlihis lack of
11



trinary/binary representation, unscheduled surprises have not been standaktized.
stress again that every single unscheduled news was attributed to its @rotiés,

often using Bloomberg time stamps, and that, to avoid “double counting” effects and
correlation issues between scheduled and unscheduled news, a consistent criterion of
“non-overlapping” recording was used. According to this criteroviolated only in
exceptional circumstancés whenever a scheduled news was released in a specific time
zone, any related or unrelated unscheduled news falling in the same timd interda

not be recorded. Moreover, whenever several unscheduled news had occurred evithin th
same time zone interval, only one would be recoréed.

[PLEASE INSERT TABLE 2 HERE]

4. Estimates

Beforeestimating our mod we testedall newsfor normality and white noes® andfor

homogeneity amongst the unscheduled news and the risk to obtauh &asenstable coefficiendue to
paucity of obsevations of specific unscheduled news has suggested to aggregsthieger

22The assignment of this single aggregate unscheduled news group todh@tarand trading zones (e.g
ASTZ, ETZ, ATZ) was carried out not on a nationality or guedinence Bsis but by the timing of the
news.

22 When, for instance, an unscheduled surprise had an opposite a priory sitjofedfescheduled surprise
released in the same time zone interval.

24 Those unscheduled news that conformed to t@ #pology and to the above recording criteria were
extracted from a large archive of daily events dating from 1998 (and beforéyegearand Chiofi, 2004)
until today. This unique harcbllected archive ofiews— called informallyNewsmetrics- contains, each
day, on average between ten and fifteen daily articles and extended newsftastitégFinancial Times,
the Wall Street Journal, Bloomberg News, Reuters and Dow Jones Newswiithinthis group, there
have always been the daily articles on the foreign exchange market and d® $teck) marketSo, for
instance, in recent times, the communication of ECB council decisionteoesirates to financial markets
(at or a little before 1K, CET, well within ETZ) does not move Eufollar that much. The ECB press
conference, generally at 2:30PM CET, is in ATZ and assigneligcatea, even though it is the most
European event for financial markets, after the beginning of the Eura &889. And the real reaction
occurs thereThe reliance mostly on newspaper articles deserves some extra speculationthe f&ane
idea of a tripartition of the GTD is to a large extent due to the news search progeleyednin this and
previous studig, Fornari et al(2002), Tivegna and Chiofi (2004) and Cagliesi and Tivegna (2006).

25 We tested for white noise so to avoid to attribute the presence of delaggdréanews to a possible
autoregressive structure of their statistical process. Tosbepaise, a news ought to be not predictable
hence a white noiseTable A.2 in Appendix (Supplementary Data) reports the main statistitatdeaf
the entire sample of news and the result3anflueBeraandLjung-Box tests. In tables A.3 to A.10 of the
Appendix (Supplementary Data) we show the results of the analysesrfefation between news and
crosscorrelation with lagged news.
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current and crossorrelations, s¢o avoid- asmuch as possible issues of collinearity

and distortions.After this first statistical screening process, the inifidlase of
econometricprocedurewas carried out using a standard OéSimates dr the entire
sample periodrunning from January 1, 2003 and August 3% 2011- as a first
exploration of the general specification of the news model and of the stability of
coefficients.OLS estimates indicates thdie relevant scheduled news werdy a snall

subset of the originals ones (6&hile all unsched@d were highly statistically relevant.

We used the OLS specification reported in TaBléo investigate the presence of a
structural break around the financial crisis peridde tablereports the value of the
Hansen test and of the Chow test, while Figure 2 shows the analysis of recsidivalse

The Hansen tesis a test for general parametgability based on thiehavious of the

partial sums of the regression’s normal equatfonthe parameters and for the variance.
We producestatistics and approximagevalues for the overall regression (coefficients
and variance) as well as for each coefficient and for the variance individitadlydansen
testindicated the presence of a structural brieake parameter and in the varianthe

Chow test, and historical hindsight, helped to positiorsthectural break at the end of
February 2008. Although the collapse of Lehman Brother on September 15, 2008 might
have appeared to be a natural choice, the subprime crisis in the US had been mounting up
from early 2007, with the accelerated deflation of house prices and the marlest start
showing levéof anxietiesalready at the beginning for 2008, as showed by the graphs of

the recursive residuals

[PLEASE INSERT TABLE 3, FIGURE 2 and FIGURE 3 HERE]
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The indication in the Hansen test and the useirdrfcial time series sampled in high
frequencyprompted us to take into account the possible isshetefoschedastty and

to consider anARCH-type of modet. Given our research interests, we chose the
exponential GARCH (EGARCH) modelghich enable to test fasymmetric response
of the conditionalvolatility of the exchange rate tpositive and negative values of the
innovation terme; of the exchange rate equatiandto the order of magnitudef the
innovation term itselfWe quantify these effects in tlamalysis of the volatility curve
which is presentedn the final part of section 3n addition to asymmetric reactions in
volatility we alsotest with the help of auxiliary variablethe presence of asymmetric
reactions of the exchange rateptusitive and negativeckeduled and unscheduledws
included inthe linear part of the EGARCH 0 distinguish between ¢h*accounted for
news(schedules and unscheduled news) included indhditionalmeanequation of the
exchange rateand the “unaccounted férnews {nnovation term included in the
conditional volatility equation we shall refer to the latter ones &5 “unaccounted
surprises”.

EGARCH estimations are carried aotusing the Broyder-letcherGoldfarb-Shanno
(BFGS) optimization methodMany empirical studies use baSS&RCH(1,]) to model
daily conditional volatility?® Based on this practice, and because our daily volatility is
composed by three time intervals, we proposas® EGARCH with up to 3 lag$ In

discussing our results in the coming sectia® will generally make reference to the

26 See for example Andersen et(@000) who point out the use of daily GARCH (l1a%)benchmark model
in exchange rates volatility determination.

27 For both sukperiods—prior and post financial crisisve also tried lower order EGARCH but they did
either not converge (EGARCH 1,1) or converge too soon (iterations numwer than numbenof
estimatedparameters indicates inaccurate values of estimates) so we accepted auchioite of an
EGARCH (3,1) structure.
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EGARCH(3,1) sukperiodl and sudperiod2 to indicate the models we estimated prior

and after the financial crisis

5. Estimations Results

The econometric results of EGARCH equatiaresreported ifable4.28 In what follows,
we will discuss thempactof the financial crisis on the Ewidollar ratethrough the
channels of dndamentalsunscheduled and scheduled neavslthrough the volatility
curve.

[PLEASE INSERT TABLE 4 HERE]

5.1Results Lagged exchange rate and fundamentals

The three maifindingsidentifiedarethe quicker “mean reversion process”, the chdnge
importanceof long-term interest rates and the peculiar role of the Dow JMiesstart

with the first result. Our estimates in Table 4 show thaEuro-Dollar rate exhibits a
mean revertindgpehaviourIf we sum the values of these three lagged coefficients of the
Euro-Dollar, we could conclude that the overall daily adjustment of the rate does not seem
to havebeenaffected by the crisjsneaning thabver a period of one day the exchange
ratewas still expected to revert back by abautifth of its percentage changelowever,

the comparison of individual lags shows that actually the crisis has produced sextee eff
because, the adjustment of the rageshown in Table 4, becomes much quicker after the

crisis, taking place almost entirely within the first temporal lag, that ighinithe first

2 Table A.10 in the Appendix (Supplementary Data) reports the resiilie GfLS regressions for the two
sub-periods.
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following 8 hours of tradingnstead of within two lagsas if the crisis, hathduced day-
traders to closéheir long positions quickef?

Theother interesting finding ihechanged role of lonterm interest rates. The estimated
coefficientsshow thatenyearinterest rates have tle@pedted signs and expected ranking
in both subperiods an increase in théongterm German rate (the malBurazone
financial market) strengtherthe Euro whereasan increase in longerm US rates
produceshe opposite effect® Theeffect of the crisis on thele of these variables would
manifest mainly via the increased importance of the German wdtese overall
coefficientalmostdoubledin magnitude (from 0@4to 0.3) and viathedecreased impact
effect of theUS rate(from -0.31 to -0.19)even if its daily overall effect remained the
sameln other words, the crisis hasducel theimpacteffect of the US ratevhile it has
increased the overall effect of terman rate

Another interesting result of Table 4 is tramaticchange in theost crisis period ahe
relation between thBow Jores (DJ! and theEuro-Dollar rate which is something in
line with what traders around the world have come to redlne estimates indicate that
prior to the financial crisis an increase in the DJ Manildly strengthen th®ollar (-
0.095 by atracing financial flowsinto the US, the leading stockarket in the world
However, in the second syieriod the effect of the DJ much stronger and, most

importantly, it isrevertedin sign (030). This striking change in theDJ and theDollar

2 Table A.1 (Part C and Part D) in the Appendix highlights that, after 2007, "Glleer financial
institutions” category becomes the main driver of the global foreighange market turnover. It is quite
possible that market partecipants belonging to this oagggmaller banks becoming clients of the main
dealers, institutional investors, hedge funds, Hiigquency traders, retail investors) generated the quicker
reaction to the exchange rate.We thank an anonymous referee for this point.

30 The Japanesiterest rates do not belong directly to movements of our currencyfpaiy.enter mostly
with a negative sign in sympatkyand because of the much wider busineasth the US rates. The effect
of Japanese interest rates on the Deflm exchange rais probably much bigger than that on the Euro
Dollar rate. That is consistent with a@sults

31The European indexes such as the German DAX and British FTSE do not appé&ecaeise they turned
out to be nosstatistically significant or because of theigh correlation with the DJ.
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relation seems to suggest that, at times of unprecedented Bwyikldsand high
uncertainty, Bdged trading in the stock market and currency markght have been

seen as good opportunity.

5.2Results:Unscheduled news

To facilitate the reading of the results reported in Table 4rested Tabl®é to compare

more clearly the pre and post-crisis types of reactions to unscheduled news.

According to ourestimateghe crisis has not affectdthders “ time-zonehomebias”,

and in both sub period they show highengtivity to their own nevs (news released in

their own trading zone) than toewsreleased irother time zonesSimilarly, the crisis

does not seem to hawadfected theanking of unscheduled news, and the dominant role
of news retased duringhe Americartime zone(ATZ) period, wich, presumablyare
mainly Dollarrelated

However, thecrisishas affectedraders’ behaviour in two way#:hasremoved traders’
underreactiort? andit hasmade traders become maensitive tounscheduled news that
weakened the dollar (e.g., to bad news for the dollar) than to unscheduled news that
strengthened . The over/under reaction is a delayed reaction to a surprise and hence,
it is tested by using lagged neviee them nscheduled or scheduled new3he delayed

reaction coulcdeitherconfirm orcounteract theriginal reaction, causing the exchange

32 An overreaction (undereaction) occurs when traders operating later during the day counteract
(reinforce) the original reactions of previous traders (ergdets who had operated in a different time
zone), inducing a reverting (drifting) behaviour of the exchange rate.
33 As explained earlier in the text, the presence of asymmetric reactions to goalansbheduled news
is tested by adding to the overall vector of the positive and negative metlseavector (interaction term)
that contains only Eurpositive news. A asymmetric reaction is at work whenever the coefficient of the
interaction term is statistically significant. Thetiemated coefficient of the overall vector of the unscheduled
news which includes both positive as well as negative news, gives dirdulyeffect of negative
unscheduled news (negative for the Euro). To find the effect of posiéws, one ought to sum the
coefficient of the interaction term (positive news) to the coefficient efotkerall vector of unscheduled
news (positive and nega#iy Asymmetric effects can also be computed for delayed reactions wherever
lag of the interaction term occurs to be statistically significant.
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rate eitter to trend (undereaction case) or to revert bgokerfeaction case). Our results
show that theinderreaction to ATZ unscheduled news that occurred before the crisis
disappear the posicrisis period meaning that ATZ zone’s traddravereacted more
fully and decisively to th&TZ news especiallyo the dollar weakening onagndering

the correctiveaction of subsequent tradessinecessary-or traders operating in the ETZ
zone theeffect of the crisis is even more dramatic changingr thegcrisis under
reactions into post crisis ovegactions.

The other effect of the crisis is the arisingasiymmetric reactions to Euro or to Dollar
positive/negative event&rior to the 2008 crisis the exchange rate does not show any
asymmetriaeactions to either ETZ or ATZ unscheduled nel® picture changes after
the 2008 and ATZ traders show an increased sensitivity to ATZ dollar weakening
unscheduled (ATZ) than to ATZ dollar strengthening unschedthectoefficienfor the
dollarbad news is 1.61compared to the dollayjood news of 1.26 We find that this
increased sensitivity and the quicker response to unfavourable -Dotientevents
extend from lheconditional meamo the conditional volatilityas explaine¢h the section

of the analysis of the volatility curve.

[PLEASE INSERT TABLE 5 HERE]

5.3 Results: Scheduled news

Similarly to what we did for the unscheduled news, we tested for asymmestcitons
to sheduled newand, when we moved fro@ARCH models into EGARCH models,
these asymmetricreactions to bad and good scheduled news disappéam@adthe

conditional mean to reappear in terms of conditional volatilitys resultdoes not come
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as a stprise given that theeGARCH modeknables t@ccount specificalljor eventual
asymmetriageactions to positive and negative surprises in theiity (e.g., thdeverage
effect) ofexchange rate returnd/e will discuss thispointfurtherin the section devoted

to the volatility analysis.

Thetwo most interestingindings produced by the cris@rein relation to theankingof
some macroeconominews andto traders’ under/overeactiors®. In relation to the
ranking, one can observehat while some maroeconomics indicatorfiave been
consistentlyrelevantalong time(such as for instanc&erman IFO Business Climate
Indicator,the Bank of England ratéie Nonfarm Payroll, and the Producer Price Index,
net of food and energygorrected to take into account of the differences in daylight saving
time weeks betweerkEurgpe and the U some others have lasteir influence after the
2008 (such as th&DP in theEurgpean Monetary Union (EMU) and themerican
Manufacturing IndeXISM)), and some others have become releealy after the crisis
(such as th€onsumer Price Index Flashiurgpe (EMU) andJS GDB.

In the ATZ zoneas thelSM indicator los its effect the Noriarm Payroll double in
magnitude becoming the most powerful scheduled aéwsthe crisigfrom -0.58 before
the crisis to-1.04 after the crisis) The doubling of its coefficient indicatea greater
attention paid téhe US labour markeurprisesn movingfrom asub-period of buoyant

growth to a sub-period where uncertainty over the US business cycledtanger3®

34 We thank an anonymous referee who suggested to adedineedummies to our EGARCH equations
to check for possible differences in the mean of the exchange rate acrds®e¢hiading zones. These
dummies produced some effects only in theqigis period by altering the value of the constant term but
not the value of any other coefficient of the regression. The crisis sedmse removed any tirEne
difference in mean creating an “ambient uniformity” across the three.zones

% The Nonfarm Payrolindicator is released at the opening of the ATZ trading time when the ETZ and
ATZ overlap for a few hourgnd the combined action of European and American traders is at its peak.
This contributes to explain partly the magnitude of its coefficienthvbaptures the actions of European
and American traders.
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Thecomparison of current and lagged coefficientisoth subperiod wouldconfirm that

the crisis has either eliminated traders’ uncactions or transformed them into over
reactions, particularly in the ATZ and ETZ trading zones. Interestingly, Mg EPI

does not elicit any reaction in the European time zone (the liquidity trap, and cost push
inflation via commodity prices have weakened the link between higher inflation and
stronger Euro) but it prompta delayed reactiom the American trading zon& other
words, higher than expected CPI inflation is percelwetlS traders as “more troubles”

for the Euro, given the limited margin of manoeuvring left to the European Central bank

in front of the urgency to help the recovery and avoid the Euro collapse.

5.4 Analysis of the volatility curves
The estimated coefficientd theEGARCHvolatility equationsare

log(hy) = —0.11 + 0.14[|z,_4| = /(2/m ) | + 0.02 (z,_,) — 0.19log(h,_,) +

+0.27 log(h;_,) + 0.91log(h;_3) (3.1

log(hy) = —0.18 + 0.24{|z,_,| — \/(2/m ) | + 0.03 (z,_,) — 0.45log(h,_,) +
+0.73log(h;_;) + 0.71log(h._3) (3.2)

In these equations the conditional variance is a function of its past values and of an
innovation term (e.g., a standard normal variable that captures “unaccounted&sirpris
These equations show the following features of conditional volatikiystly, the
conditional \arianceof each trading interval is affected by its past values up tha@4
delay(thet-statistics of the coefficients the three lags of theolatility areall statistically

relevani.
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Secondlyhevolatility transmissions high andin the absence of any new “unaccounted*
surprise the volatility wouldeventuallydie out, althougklowly. This point can be shaw

by sumning up the coefficients of the lags of the conditional variance.

Thirdly in the precrisis equation (3.1) the asymmetric coefficienis (0.02 and
statisticallysignificant only at 10%However, in the postrisis euation (3.2the same
coefficientbecomesubstantially bigger (0.0&nd statistically relevant.

Fourthly for bothequationghe asymmetric coefficient is positive, meaning that a positive
unaccountegurprise for instance large positive movements, due, for instance, to trading
positioring that causesharp swings in EurDollar) increase the conditional volatility

of the Eura-Dollar rate more than a negatiueaccountegurprise of thesameorder of
magnitude wouldA positive “unaccoun®’ newsin the Euro-Dollar rate equation is
Euro-positive butit is at the same timPollar-negative, because of our aefion of this
currency pair. Therefore, an asymmetric reactibtihe volatilityto positive innovations
implies that tle market becomes more “nervous” when hit by “unaccounted” surprises
that weaken thBollar thanwhen hit by unaccounted suige of the same magnitude that
weaken theEura The bigger value of the asymmetric coefficiafter the 2008ndicates

that the ocurrence of the financial crisis indeed increased the nervousness of the market
to innovation weakening the Dollar.

Another feature of the volatility (eqtions 3.1 and 3.2) is thatéacts to “big” surprises

of both signsThe coefficient associated thithe size of the standardized innovation (i.e.
the coefficient that multiplies the standardized absolute innovation) is statistically
relevant and positive in both sypleriods and it becomes substantially biggker the
financial crisis (0.14 in sub-pedl1 and 0.24 in sub-period 2T his finding suggests that

the financial crisis amplified the reaction of volatility to “big” surpgsin other words,

the swing in the exchange rate triggered by a big unexplained suragsiscome much
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more pronouncedfter the crisis than before due perhaps the increased uncertainty
brought by he crisis and fears of losses.

Taking into account the combined effects of sign and size of unaccounted suvggises,
can conclude that unaccounted news that weakdddhar and strengthen tHeurotend

to increase the conditional volatility in the immediate future much more than same size
news that strengthen thzollar and weaken th&urg, a result similar to the “leverage
effect” in the stock market literatu(Black,1976;Christie, 1982).

To quantify the impact of positive and large “unaccounted” surpasesolatility, one
ought to transform equations into a HAogarithmic form. This is because the
quantification of the asymmetric and magnitude effects on volatilihaide complicated
by the fact that the EGARCH is a selog form with the regressand expressed in logs
and the regressors expressed in both logarithmic and linear, torchby the fact that the
regressand is in variance term while part of the regressons @olatility termgstandard
deviations) terms.

After the transformation, acompute the news impact curve coming from the EGARCH
specification of each syberiod, and we compare the curveassesshe effects of the
financial crisisonthe conditionhvolatility of the Euro-Dollar rate.The volatility curves

are obtained by computinthe square root of the anlibg transformation of the
conditional variane (equatios 3.1 and 3.2jor different values of the standardizaxd
absolute standardized innovationsvériable)*® Table 6 reports theresults. To
understanthemagnitude of theffects of unaccounted surprises on volatikitg consider

3 differentsizes of the “volatility” surpriseshe small/mediunpositivesurpriseghat fall

in the interval betweerero to land that camccurwith a probabilityof 34% the larger

36 The probability of a positive standardized innovatfalling between 0 and ik 34%, while the one
associated with one falling between 0 and 1s68% and one falling between 0 and 2.33 is 49%. Negative
innovations have same values of probabilities taken on the leftfside standardized curve.
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positivesurpriseshatrange from 1 to 1.65 and that occur with a probability of I Ed
the big positive surprisesthat range between 1.26 and 2.381d canoccur with a
probability of 4%.The same classification applies to negatimaccountegurpriss 3’
For each of these possibiletervals we consider only one value: theueabf each
interval’s upper boundo wehave 6 possible casescases whe(standardizedpositive
surprises take the value of 1, 1.65 and 288 3 cases whefstandardizedhegative
surprises take the values ef), (-1.65) and (-2.33).

We can now quantify the post financial crisis increase in eaetion of vatility to
unaccounted surprises of any sign and:siae instancea large Euro positiveDollar
negativesurprise (+2.33) would increase the conditional volatility of alB6u824o after
the crisis compared to an increasel8t3246 prior to the crisisThe same result is
obtained when looking at negative surprigesinstance a large negative surprisz33)
increases the volatility by 28% compared to an increase of 15% prior to theStnslar
results hold for positive and negativedium (+165 and -1.6bsurprises and for positive
and negativeraller surprises (+and -). Thus as expectedhe crisis brought along a
generaland pronouncethcrease ireurdDollar volatility andwhen we compare sizes of
surpriseswe can see thatithh aprobability of 4% (which is the probability of a surprise
to fall between + 1.65 and +2.38)e volatility would increase betwe&#.53% and
36.32% in the second syderiodbut only between 13.32% and 19.32% in the first sub
period.

It is also possible tquantify thesecondinterestingresult of our EGARCHestimates

namely the post financial crisis increase in the asymmetric reaction obmiggional

87 Smal/medium negative surprises range betwedh &nd zero with a probability of 34%. The larger
negative range from.65) to (1) with a probability of 11%The big negative surprises gambetween -(
2.33) and {1.65) with a probability of 4%.
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volatility to positive and negative surpris&om Table6, we can see thatprf instance
after the crisighe percentage impact on volatility mfargeEuro positive (+2.33) andf

a largeEuronegative {2.33) surprisgareabout 36.32%or positive and abou28.06%

for negative surpriseHowever, thepicture changes when we consider the period before
the crisis when theolatility reaction to thesame size of surprisesould have been
smaller and less asymmet(with a percentage impact df9% forlarge Europositive
surprises and of 15%6r largeEuro negative surprises). Thus the financial crisis brought
not only an increase in volatility to any size and sign of surprises but alsoreasedn

the “spread” of the asymmetric reactions to positive and negative surpirigeyg order

of magnitude.

[PLEASE INSERT TABLE 6 HERE]

6. Summary and Conclusions

This study aimedo investigatethe determinants of the EuBollar exchange rate
behaviourand to assess if the financial crisis had gbated to alter its dynamicQur
approach differs from previous contributions in several ways: firstly we enaploice-
daily frequencythat reflects a “natural” partition of the trading day into three geographical
trading aregsnamely Asian, European and American trading time intersatsgndlywe
use both quantitative and qualitative news and events to ascertaiarited reactionto
different surprises that hit the market during the 24 hour trading day; thirdlystieite
the presence of asymmetric effects to positive and negative surprides thedoresence
of over+eactionand undetreaction to past newkastly,we puttradingbehaviournto an
historical perspective to study if anol what extent tradersgiehaviourmay have been
affected by the international financi&iisis initiated in 200-2008.We believe that this

enrichedapproach can provide some useful insights to better understand differences
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across trading areas asiductural bangegriggeredby the2007-2008vents We found
that indeed the financial crisis affected the EDmlar dynamics and its conditional
volatility. After the crisishe EureDollar displays a quicker and stronger mean reverting
processs if tradersvere nore inclined to keep their position for shorter peridle also
observean increased propensity to displagymmetric reactions, in the mean (via
unscheduled news) and in the conditional volatitifythe EGARCHto surprisesand
events weakening dollaris-a-vis the eurg as if traderswere affected by a sort of
behavioual negativity bias taunnfavourablenews related to the dollavioreover the role
played by som&undamentalsifter the crisisnoticeably theelevance and the sign of the
DJ, seens to suggedhat the crisichanged traderseactions tavard uncertainty(Guiso

et al,2013;Hoffmann et al 2013) and that possibly those traders who experienced higher
realized or paper lossafiowa morepronounced loss aversioBur resultsevealthat
there is an in@asedmportance of unscheduled events, particularly those onesagyethe

in the American trading zon&here is alsdlifference in the pattern of over-reaction and
underfreaction to past event and a cleaduced importance of lagged scheduled and
unscheduled ews,with a parallelstrongereffects of currentnews ghowing a possible
availability bias effeci), particulaly the news ofpro-cyclical leading (IFO, Nofarm
Payroll) and coincident indicators (USA GD#&)the real economyAlthough the use of
the EGARCH (3,1) allowed us toaccount for asymmetriesnd lags of surprisesind
interactions across areage recognize that one potential limitation of our study & th
our model lacks to consider interactions across currencigaulfivariate EGARCH
model specificatiorthat includesother currencie$UK Pound and Japanese Yen), and
scheduled/unscheduled newelated to alternative pairsould further improve our
comprehensioron how investoroperatingin different trading time zas react to a

broader set of informatiofhis development can be pursued in a future study. Another
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promising &enue of our researcis to usethe estimated EGARCHor daytrading
decisiondy usingtheinsights gained in looking @iossible tradingtrategies across time
zones in respaling to news of the three zones, and by using the model to produce

forecass andgive thricedaily trading signals to go long or short on the EDailar.
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Table 1 Summary of macreeconomicannouncemensg

Name of announcement Unit of Release coverage Start date Final Date Source  Number of Announcement Time
announcement obs.

Euro-Area Announcements®
(European Time Zone)

Monthly

Business Climate Indicator Index Data are for same month as the release month 07-Jan2003  30-Aug-2011 DG ECFIN 95 11:00 am CET/05:00 am EST
ECB Rate % level Data are for same month as the release month 09-Janr2003  04-Aug-2011 ECB 105 13:45 am CET/07:45 am EST
Economic Confidence Index Data are for same month as the release month 31-Jan2003  30-Aug-2011 DG ECFIN 101 11:00 am CET/05:00 am EST
Consumer Confidence Index Data are for same month as the release month 31-Jan2003  30-Aug-2011 DG ECFIN 100 11:00 am CET/05:00 am EST
Industrial Confidence Index Data are for same month as the release month 31-Janr2003  30-Aug-2011 DG ECFIN 101 11:00 am CET/05:00 am EST
CPI Flash Y-Y% change Data are for the previous month 03-Jan2003  31-Aug-2011 ESTAT 105 11:00 am CET/05:00 am EST
CPI Final Y-Y% change Data are for the previous month 22-Jan2003 17-Aug-2011 ETSAT 105 11:00 am CET/05:00 am EST
CPI M-M% change Data are for the previous month 22-Janr2003 17-Aug-2011 ESTAT 105 11:00 am CET/05:00 am EST
M3 M-M% change Data are for the previous month 28-Jan2003  26-Aug-2011 ECB 102 10:00 am CET/04:00 am EST
Unemploymentate % of labour force Data are for two months prior to release month ~ 07-Jar2003  01-Aug-2011 ESTAT 105 11:00 am CET/05:00 pm EST
PPI M-M% change Data are for two months prior to release month ~ 07-Jan2003  02-Aug-2011 ESTAT 101 11:00 am CET/05:00 pfST
Retail Sales M-M% change Data are for two months prior to release month ~ 08-Janr2003  03-Aug-2011 ESTAT 104 11:00 am CET/05:00 pm EST
Retail Sales Y-Y% change Data are for two months prior to release month ~ 08-Janr2003  03-Aug-2011 ESTAT 105 11:00am CET/05:00 pm EST
Industrial Production M-M% change Data are for two months prior to release month ~ 17-Jan2003 12-Aug-2011 ESTAT 105 11:00 am CET/05:00 am EST
Quarterly

GDP Real Advance Q/Q% change Data are for the prior quarter 06-Mar-2003  16-Aug-2011 ESTAT 34 11:00 am CET/05:00 am EST
GDP Real Preliminary Q/Q% change Data are for the prior quarter 09-Jar2003  08-Jun2011 ESTAT 36 11:00 am CET/05:00 am EST
GDP Real Final Q/Q% change Data are for the prior quarter 06-Feb2003  06-Apr-2011 ESTAT 34 11:00 am CET/05:00 am EST
Total 1543

a)except for EBC rate and M3, before March 20004, allntieators were released at 12:00 am CET/06:00 am EST
Germany Announcements
(European Time Zone)

Monthly

ZEW Survey Index Data ardor same month as the release month 21-Jan2003  23-Aug-2011 ZEW 104 11:00 am CET/0®0 am EST
IFO Business Climate Index Data are for same month as the release month 28-Jan2003  24-Aug-2011 IFO 104 10:00 am CET/0D0 am EST
IFO Current Assessment Index Data are for same month as the release month 28-Jan2003  24-Aug-2011 IFO 104 10:00 am CET/0D0 am EST
IFO Expectation Index Data are for same month as the release month 28-Jan2003  24-Aug-2011 IFO 104 10:00 am CET/0D0 am EST
CPI Preliminary M-M% change Data are for same month as the release month 26-Feb2003  29-Aug-2011 DSTATIS 103 varies

Factory Orders M-M% change Data are for two months prior to release month 10-Jan2003  04-Aug-2011 DB 103 12:00 am CET/0®0 am EST
Industrial Production M-M% change Data are for two months prior to release month 13-Jan2003  05-Aug-2011 DSTATIS 105 12:00 am CET/0®0 am EST
Retail Sales M-M% change Data are for the previous month 07-Janr2003  31-Aug-2011 DSTATIS 103 08:00 am CET/02D0 am EST
Unemployment Level M-M change level Data are for the previous month 09-Jan2003  31-Aug-2011 DSTATIS 105 08:55 am CET/055 am EST
Unemployment Rate M-M% change Data are for the previous month 09-Jan2003  31-Aug-2011 DSTATIS 105 08:55 am CET/055 amEST
PPI M-M% change Data are for the previous month 23-Jan2003  19-Aug-2011 DSTATIS 104 08:00 am CET/02D0 am EST
Quarterly

GDP Real Preliminary Q-Q% change Data are for the prior quarter 26-Feb2003  16-Aug-2011 DSTATIS 35 08:00 am CET/0D0 amEST
Total 1179

b)before July 2005, varies
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United Kingdom Announcements
(European Time Zone)

Monthly

BOE Rate % Level Data are for same month as the release month 09-Janr2003  04-Aug-2011 BOE 103 13:00 am CET/07:00 pm EST
GFK Consumer Confidence Index Data are for same month as the release month  30-Jan2003  31-Aug-2011 GFK NOP 104 11:30 am CET/05:30 pm EST
PPl Output Y-Y% change Data are for the previous month 13-Janr2003  05-Aug-2011 ONS 104 10:30 am CET/04:30 am EST
Jobless Claim Change M-M change level Data are for the previous month 15-Jan2003 17-Aug-2011 ONS 104 10:30 am CET/04:30 am EST
RPI Y-Y% change Data are for the previous month 21-Jar2003 16-Aug-2011 ONS 104 10:30 am CET/04:30 am EST
RPI ex mort. Intpayment Y-Y% change Data are for the previous month 21-Jar2003 16-Aug-2011 ONS 104 10:30 am CET/04:30 am EST
Retail Sales ex auto fuel Y-Y% change Data are for the previous month 23-Jan2003 18-Aug-2011 ONS 104 10:30 am CET/04:30 am EST
Visible Trade Y-Y% change Data are for two months prior to release month  10-Jan2003  09-Aug-2011 ONS 103 10:30 am CET/04:30 am EST
Industrial Production Y-Y% change Data are for two months prior to release month  14-Jan2003  09-Aug-2011 ONS 104 10:30 am CET/04:30 a®ST
Manufactoring Production Y-Y% change Data are for two months prior to release month  14-Jar2003  09-Aug-2011 ONS 104 10:30 am CET/04:30 pm EST
ILO Unemployment M-M% change Data are for two months prior to release month  15-Jar2003 17-Aug-2011 ONS 104 10:30 am CET/04:30 am EST
Quarterly

GDP Real Advance Y-Y% change Data are for the prior quarter 24-Jan2003  26-Jub2011 ONS 34 10:30 am CET/04:30 am EST
GDP Real Preliminary Y-Y% change Data are for the prior quarter 26-Feb2003  26-Aug-2011 ONS 35 10:00 am CET/04:00 am EST
GDP Real Final Y-Y% change Data are for the prior quarter 27-Mar-2003  28-Jun2011 ONS 34 10:30 am CET/04:30 am EST
Total 1246

United States Announcements

(American Time Zone)

Monthly

PhiladelfiaManufactoring Index Index Data are for the same month as the release mor 16-Janr2003  18-Aug-2011 FP 104 12:00 am EST/18:00 pm CET
Consumer Confidence Index Index (1985 = 100) Data are for the same month as the release mor 28-Janr2003  26-Jut2011 CF.B. 104 10:00 am EST/16:00 pm CET
ISM Index Index Data are for the previous month 02-Jan2003  01-Aug-2011 ISM 103 10:00 am EST/16:00 pm CET
Average Hourly Earnings USD per hour Data are for the previous month 10-Jan2003  05-Aug-2011 BLS 104 08:30 anEST/14:30 pm CET
Nonfarm Payrolls Thousands Data are for the previous month 10-Jan2003  05-Aug-2011 BLS 104 08:30 am EST/14:30 pm CET
Unemployment Rate % of Labour Force Data are for the previous month 10-Jan2003  05-Aug-2011 BLS 104 08:30 am EST/14:3pm CET
Retail Sales M-M% change Data are for the previous month 14-Jan2003  18-Aug-2011 CB 104 08:30 am EST/14:30 pm CET
Retail Sales less Autdsuel M-M% change Data are for the previous month 14-Jan2003  18-Aug-2011 CB 104 08:30 am EST/14:30 pm CET
Producer Price Index M-M% change, Index(1982=10C Data are for the previous month 15Jan2003  17-Aug-2011 BLS 104 08:30 am EST/14:30 pm CET
Producer Price Index (Core) M-M% change, Index(1982=10C Data are for the previous month 15Jan2003  17-Aug-2011 BLS 104 08:30 am EST/14:30 pm CET
Consumer Price Index (CPI) M-M% change, Index(198200) Data are for the previous month 16-Jan2003  18-Aug-2011 BLS 104 08:30 am EST/14:30 pm CET
Industrial Production M-M% change Data are for the previous month 17-Jan2003  16-Aug-2011 FRB 104 09:15 am EST/15:15 pm CET
Leading Indicators M-M% change Data are for the previous month 23-Jan2003  18-Aug-2011 CF.B 104 10:00 am EST/16:00 pm CET
Durable Goods Orders M-M% change Data are for the previous month 28-Jan2003  24-Aug-2011 CB 104 08:30 am EST/14:30 pm CET
Personal Income M-M% change Data are for the previous month 31-Jan2003  02-Aug-2011 BEA 103 08:30 am EST/14:30 pm CET
Personal (Consumer) Spending  M-M% change Data are for the previous month 31-Janr2003  02-Aug-2011 BEA 103 08:30 am EST/14:30 pm CET
Factory Orders M-M% change Data are for two months prior to release month  07-Jar2003  03-Aug-2011 CB 104 10:00 am EST/16:00 pm CET
Trade Balance USD Billions Data are for two months prior to release month  17-Janr2003  11-Aug-2011 BEA 104 08:30 am EST/14:30 pm CET
Quarterly

GDP Real Advance Q/Q% change Data are for the prior quarter 30-Jan2003  29-Jui2011 BEA 35 08:30 am EST/14:30 pm CET
GDP ReaPreliminary Q/Q% change Data are for the prior quarter 28-Feb2003 26-Aug-2011 BEA 35 08:30 am EST/14:30 pm CET
GDP Real Final Q/Q% change Data are for the prior quarter 27-Mar-2003  24-Jun2011 BEA 34 08:30 am EST/14:30 pm CET
GDP Deflator Advance Q/Q%change Data are for the prior quarter 30-Jan2003  29-Jub2011 BEA 35 08:30 am ESTV4:30 pm CET
GDP Deflator Preliminary Q/Q% change Data are for the prior quarter 28-Feb2003 26-Aug-2011 BEA 35 08:30 am EST/14:30 pm CET
GDP Deflator Final Q/Q% change Data are for the prior quarter 30-Jan2003  29-Jui2011 BEA 34 08:30 am EST/14:30 pm CET
Weekly

JoblesClaims Number of claim@housands) Weekending Saturday before the release. 02-Jan2003  25-Aug-2011 ETA 462 08:30 am EST/14:30 pm CET
Total 2539
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Notes: This table presents the mean features of macroeconomic aeneemts issued between 01/01/2003 and 31/08/2011 for the \Sétees, the Eurdrea, United Kingdom
and Germany. Announcements are first classified by country or areheanbiyt frequency ofetease (monthly, quarterly or weekly). The table reports the unit of neeafSthe
announcements (column 2), the sequence of announcement date corrgspmadiia for month X (column 3), the chronologicadeyed starting date for each announcement
accading to its release coverage and frequency of release (column 4), the datesf tixsérvation for the announcementyuowi 5), the total number of observations for each
announcement (column 6) and the time schedule of the announcement releastelin Standard Time (EST) and Central European Time (CET).dtda 8 trading hours day
is decomposed in three consecutiviediirtime-zone and each announcemsrassigned to one the three time zone according to its time of releddéoMhange is thpercent
change from month to month,-M level change is the change in level from month to month, Q/Q % change & teafchange quarter over quarter and Y/¥Hnge is percent
change year over year. Actual values and median forecasts are collected foonb@&lp News Service, dates of release from Econoday Economic Calendar. Tes sbur
announcements arefor the EureArea: DG ECFIN, Directorate General for Economic and Financial Afaiisopean Commission; ECB, European Central Bank; ESTAT
EurostatEuropean Commissiodpr Germany: BD, Deutsche Bundesbank; DSTAH&]eral Statistical OfficéStatistisches Bundesar@ermarfFederal Ministry of the Interior;
IFO, Institute of Economic Researdhdtitut flir WirtschaftsforschungZEW, Centregor European Economic Resear@e(trum fur Européische Wirtschaftsforschynépr the
United KingdomBOE, Bank of England; GFK NPO, Gfk National Opinion Polls, Lortdlased arm of GFKResellschaft flir Konsumforschugciety for Consumer Research);
ONS, Office for National StatistiedK Statistics Authority-for the United States: BEA, Bureau of Economic Analysi$§. Department of Commerce; BLS, Bureau of Labor
StatisticsU.S. Department of Labor; CF. B, Conference Board; CB, Census Bur8abDgartment of Commerce; ETA, Labor's Employment and Training AdsnationU.S.
Department of Labor; FP, Federal Reserve of Philadelphia; FRB, Federal ResardeoBGovernors; ISM, Institute for Supplanagement.
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Table 2 Description of unscheduled news

Date Weekday Text Time-Zone  Typology Source
/Sign
12/05/2003 Monday The dollar fell to $1.16 against the euro for the firstetil ATZ/P (B) BLO

in more than four years after Treasury Secretary John
Snow suggested (ABTelevision) the U.S. isn't concerned
with the currency's 21 percent slide in the past year.
19/05/2003 Monday The dollar fell to a series of lows across the board ETZ/P (B) FT
Monday after weekend comments by John Snow, the
Treasury secretary, wergeen as underlining the U
administration's relaxed attitude towards the dollar's fall.
After the G7 and G8 meetings ended on Sunday, Mr S
described the dollar's fall as a "modest realignment".
20/05/2003 Tuesday The dollar fell late Tuesday on news that the U. ATZ/P © WSJ
government decided to raise the nation's terror alert level
back to orange, or "high," from yellow, or "elevated”.
23/05/2003 Friday The euro rose above its 1999 launch levels on Frida ETZ/P (C,G) FT
the dollar tumbled oa combination of rising risk aversion
on fresh terrorist fears and thin markets ahead of thge
weekend in both the UK and the US. Its sudden m
higher surprised traders, who said the speed
exacerbated by stdpss selling - automated orders
triggered when a currency pair reaches a particular level,
above the euro's previous high. (in ETZ)
30/05/2003 Friday The dollar rose the most in eight weeks against the eu ATZ/N (D) BLO
New York trading after President George W. Bush saic
will expresssupport for a ‘strong dollar” at a weekend
meeting of the leaders of the largest industrial nations.
02/06/2003 Wednesday The dollar eased up after strengthening sharply agains ETZ/N (B,G) WSJ
euro in early Monday trading on supportive comments
from President Bush over the weekend. Growi
speculation of a more aggressive rate cut by the European
Central Bank also fukdd the dollar's early strength.

11/06/2003 Wednesday The euro gained against the dollar on Wednesda) ETZ/P (B) FT
Eurozoneofficials played down the likelihood of furthe
rate cuts

11/06/2003 Wednesday The dollar softened against its trafdantic counterparts ATZ/P (B) WSJ

on continued expectations of a U.S. interas¢ cut.
Recent comments by Federal Reserve officiatse
fuelled speculation of a rate cut at the central bank's June
24-25 policy meeting, with the market looking fc
additional indications Wednesday.
18/06/2003 Wednesday The dollar advanced steadily on Wednesday as inve: ETZ/N (G) FT
lowered expectations of the likelihood of a halbint
interest rate cut by the Federal Reserve next week
following strong data on Monday and Tuesday
30/06/2003 Monday European central bankers, via the Bank for Internatic ATZ/P (A) WSJ
Settlements, on Mondalpacked U.S. acceptance of a
weaker dollar to stimulate the U.S. economy.

Notes: This table contains a sample of unscheduled news collected from vasaspapersources
between May 2003 and June 2003. The first two columns indicate the dateekday of release. The
text of the news is contained in column 3. Each news is assigned to écspaeizoneand associated
with the excepted impact on the Euro/Dobachange rate (column 4ljhe typology and the source of the
news are showed in column 5 andTBe (expected) effect on the etdollar exchange rate is the final
character in above labels: P, Eymositive; N, Eurenegative. WSJWall Street JournalBLO: Bloomberg
News FT:Financial Times
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Table 3 OLS estimation and stability tests

Variable Coeff. Signif. S.E. p-value Hg?;ten Signif. p-value
AEuro-Dollar{1} -0.09 *** [0.0Z (0.00 0.23 (0.2)
AEuro-Dollar{2} -0.13 *** [0.0 (0.00 2.13 (0.00
AEuro-Dollar{3} -0.02 [0.02 (0.22 0.08 (0.67)
A10-Year US Treasury Bond -0.27 *** [0.04 (0.00 1.44  *** (0.00
Al10-Year US Treasury Bond{1} -0.03 * [0.02 (0.09) 0.26 (0.18
Al10-Year US Treasury Bond{2}  -0.05 ** [0.02 (0.03 0.05 (0.89
Al0-Year JBG -0.07 *** [0.0 (0.00 1.07 = (0.00
Al10-Year JBG{1} 0.02 [0.0Z (0.23 0.47 * (0.05
Al10-Year JBG{2} -0.03 [0.0Z (0.2) 0.08 (0.69
A10-Year Bund -0.03 [0.0Z (0.26 1.32 (0.00
A10-Year Bund{1} 0.10 *** [0.03 (0.00 0.28 (0.195
A10-Year Bund{2} 0.02 * [0.0] (0.09 0.09 (0.69
ADow Jones -0.10 ** [0.04 (0.02 3.32 ¥ (0.00
ANikkei 0.02 [0.02Z (0.33 0.65 ** (0.02
ANikkei{l} 0.00 [0.03 (0.9) 0.25 (0.18
POS_NEG Eurdollar_ASTZ 1.06 **=* [0.09 (0.00 0.71 * (0.0
POS_NEG Eurdollar_ ASTZ{1} -0.39 *** [0.07 (0.00 0.71 * (0.0
POS_NEG Eurdollar_ETZ 1.00 **=* [0.04 (0.00 6.67  *** (0.00
POS_NEG Eurdollar_ETZ{3} -0.05 [0.04 (0.20 0.38 * (0.08
POS_NEG Eurdollar_ATZ 1.26 *** [0.06] (0.00 1.38  *** (0.00
POS_NEG Eurdollar_ATZ{1} 0.21 *** [0.04 (0.00 1.58  *** (0.00
POS_NEG Eurdollar_ATZ{2} -0.11 ** [0.04 (0.0) 3.04  wx (0.00
EUR_CPI Flash 0.26 *** [0.20 (0.00 0.06 (0.83
EUR_PPI -0.03 [0.22 (0.80 0.12 (0.47
EUR_GDP Advance 0.11 [0.24 (0.4) 0.03 (0.97
EUR_GDP Advance{1} 0.28 [0.24 (0.25 0.16 (0.39
EUR_GDP Advance{2} 0.21 ** [0.09 (0.02 0.03 (0.98
EUR_GDP Preliminary 0.20 *** [0.03 (0.00 0.02 (1.00
EUR_GDP Preliminary{1} -0.07 [0.06 (0.29 0.36 (0.10
EUR_GDP Preliminary{2} -0.05 [0.09 (0.3) 0.11 (0.5))
EUR_GDP Preliminary{3} 0.17 ** [0.08 (0.03 0.29 (0.19
GER_IFO Expectation 0.27 *** [0.09 (0.00 0.10 (0.55
GER_IFO Expectation{1} 0.02 [0.22 (0.86 0.09 (0.59
GER_IFO Expectation{2} 0.06 [0.05 (0.19 0.32 (0.12
GER_PPI -0.14 [0.22 (0.23 0.04 (0.93
GER_PPK1} 0.19 [0.15 (0.2) 0.21 (0.25
GER _PPI{2} -0.18 * [0.20 (0.07 0.16 (0.39
UK_BOE Rate 0.18 *** [0.05 (0.00 0.06 (0.83
UK_BOE Rate{1} -0.36 ** [0.17 (0.03 0.17 (0.32
UK_BOE Rate{2} 0.09 ** [0.04 (0.0) 0.31 (0.12
UK_BOE Rate{3} -0.03 [0.200 (0.79 0.36 * (0.09
UK_GDP Advance -0.05 [0.17 (0.63 0.05 (0.87
UK_GDP Advance {1} -0.20 ** [0.20 (0.09 0.06 (0.8)
UK _Visible Trade Balance 0.09 [0.08 (0.29) 0.04 (0.93
UK_PPI Output 0.12 * [0.07 (0.07 0.10 (0.56
UK_Unemployment Rate 0.01 [0.120 (0.90 0.12 (0.49
UK_Unmeployment Rate{1} -0.13 [0.13 (0.30 0.05 (0.86
UK_Unemployment Rate{2} -0.09 [0.06 (0.1) 0.13 (0.43
UK_Unemployment Rate{3} 0.08 [0.09 (0.39 0.08 (0.66
UK_Jobless Claims -0.02 [0.13 (0.90 0.02 (1.00
UK_Jobless Claims{1} -0.24 [0.20 (0.29 0.10 (0.59
UK _Jobless Claims{2} -0.19 ** [0.10 (0.0 0.06 (0.83
UK _Jobless Claims{3} 0.03 [0.18 (0.8 0.13 (0.43
US_GDP Advance -0.48 [0.47] (0.29 0.11 (0.5))
US_GDP Advance{3} 0.12 [0.17] (0.3) 0.19 (0.29
US_GDP Preliminary -0.21 [0.17 (0.2) 0.14 (0.4)
US_GDP Preliminary{1} 0.10 [0.09 (0.29 0.20 (0.25
US_ISM Manufactoring Index -0.43 *** [0.14 (0.00 0.49 ** (0.09
US_ISM Manufacturing Index{1}  0.06 [0.059 (0.23 0.05 (0.90
US_ISM Manufactoring Index{2} -0.12 * [0.06 (0.0 0.02 (1.00
US_ISM Manufactoring Index{3}  0.09 [0.09 (0.39 0.10 (0.56
US_Nonfarm Payrolls -0.67 *** [0.26 (0.00 0.10 (0.57
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US_Producer Price Index (Core) 0.21 ** [0.09 (0.02 0.19 (0.28
Constant 0.01 [0.0] (0.4) 0.26 (0.18
R2 0.36

Durbin Watson 1.98

Hansen stability test statistic

Joint 29.63 *+* (0.00

Variance 4.23 *** (0.00

Chow stability test statistic

F (33, 6655) 5.33 *** (0.00

Notes: This table presentbe results of OLS regression of inttaily Euro/US Dollar exchange rate
variations (ASj;) on interestates yields (Ayit), stock market indexes returns (Alit), macroeconomic
scheduled news for Eurrea, Germany, United States and United Kingdom, unscheduled news
and relative lags between January 2003 and August 2011. The model is fasseeigfor thentire
sample period. Only variables with significant coefficient are retaamedthen used in a secend
stage regression. The variables, except for unscheduled news, are staddasdig the saple
period standard deviationStandard errors for coefficients estimates are in bracgeatslues in
parentheses and lags 1,2 and 3 for eight, sixteen and tfeemtiiours intervals are in bracd®
assess the stability of parameter estimates, we use the Hansen'’s stabillifyad$ansen stability
test is performed using a joint test statistic and individual test statistics fopasameter in the
model.We also test the existence of a structural break using a Chow test. DataJas#RQD3 to
31-Aug-2011. (***) = statistically significant at the 1% level; (**) = statisticallgmsificant at the

5% level; (*) = statistically significant at the 10% level.
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Table 4 EGARCH estimations of Euro-Dollar Exchange rate

PART A. EGARCH (3,1) Sub-Periodl PART B. EGARCH (3,1) SubPeriod2
01/01/2003-29/02/2008 29/02/2008-31/08/2011
Variable Coeff. Signif. S.E. p-value Variable Coeff. _Signif. S.E.  p-value
Constant 0.01 [0.01] (0.16) Constant 0.02  #kx [0.00] (0.00)
AEuro-Dollar{1} 0,08 ex [0.01] 0.00)  AEuro-Dollar{1} 0.13 e [0.01]  (0.00)
AEuro-Dollar {2} 041 eex [0.01] 0.00)  AEuro-Dollar{2} 0,03 e [0.01]  (0.00)
AEuro-Dollar{3} -0.03  ** [0.01] (0.01) AEuro-Dollar{3} -0.02  rx [0.01] (0.00)
A10-Year US Treasury Bond 031 ex 0.02] 0.00)  A10-Year US Treasury Bond 0.9 e [0.02]  (0.00)
A10-Year US Treasury Bond {1} -0.03 ek [0.01] (0.00) A10-Year US Treasury Bond{1} -0.07 Rk [0.02] (0.00)
A10-Year US Treasury Bond {2} 005 ** 0.02] ©0.01)  A10-Year US Treasury Bond {2} 0,07 e [0.02]  (0.00)
A10-Year JGB -0.06  FFx [0.01] (0.00) A10-Year JGB -0.03  rx [0.01] (0.00)
A10-Year JGB{1} 0.01 [0.01] (0.36) A10-Year JGB{1} -0.03 [0.02] (0.18)
A10-Year JGB{2} 0,03 ex [0.01] 0.00)  A10-Year JGB{2} 20,06 ** [0.03]  (0.02)
A10-Year Bund -0.02 [0.02] (0.28) A10-Year Bund 0.14  #kx [0.01] (0.00)
A10-Year Bund{1} 0.11 o+ [0.02] 0.00)  A10-Year Bund{1} 015 ek [0.02]  (0.00)
A10-Year Bund{2} 0.05 [0.02] (0.00) A10-Year Bund{2} 0.04  Hkx [0.01] (0.00)
ADow Jones 005 ** 0.02] 0.03)  ADow Jones 030 ok [0.02]  (0.00)
POS_NEG Euro-Dollar_ASTZ 0.93 ek 10.05] (0.00) ANikkei 0.13 10.01] (0.00)
POS_NEG Euro-Dollar_ASTZ{1} -0.36 R [0.03] (0.00) POS_NEG Euro-Dollar _ASTZ 1.00  Hrx [0.01] (0.00)
POS_NEG Euro-Dollar_ETZ 1.00  HF** 10.03] (0.00) POS_NEG Euro-Dollar _ASTZ {1} -0.25  FEx 10.00] (0.00)
POS_NEG Euro-Dollar_ETZ{2} 0.09 Fxx [0.04] (0.00) POS Euro-Dollar _ASTZ{1} -0.12 ok [0.06] (0.05)
POS_NEG Euro-Dollar_ATZ. 118 ek 0.04] ©0.00)  POS Euro-Dollar _ASTZ {2} 0.18 e [0.05]  (0.00)
POS_NEG Euro-Dollar_ATZ{1} 0.14 e [0.04] (0.00) POS_NEG Euro-Dollar _ETZ 1.40  wx [0.03] (0.00)
POS_NEG Euro-Dollar_ ATZ{2} -0.12 e [0.03] (0.00) POS_NEG Euro-Dollar _ETZ{2} -0.07  ** [0.03] (0.05)
EUR_GDP Advance 0.09 [0.17] 0.59)  POS Euro-Dollar _ETZ -0.09 [0.06]  (0.15)
EUR_GDP Advance{1} 0.34  ** [0.17] (0.04) POS Euro-Dollar _ETZ{2} 0.08 [0.07] 0.21)
GER_IFO Expectation 026+ 0.07] 0.00)  POS_NEG Euro-Dollar _ATZ 1.5 e [0.07]  (0.00)
UK_BOE Rate 0.10 [0.13] (0.41) POS_NEG Euro-Dollar _ATZ{2} 0.06 [0.06] 0.28)
UK_BOE Rate{1} 044 ex [0.11] 0.00)  POS Euro-Dollar _ATZ 036 [0.09]  (0.00)
UK_BOE Rate{2} 0.10  *** 10.02] (0.00) POS Euro-Dollar _ATZ{2} -0.08 10.06] 0.22)
US_ISM Manufactoring Index -0.44  ooRx [0.07] (0.00) EUR_PPI -0.10 [0.11] (0.39)
US_ISM Manufactoring Index{2} -0.10 0.08] (0.21)  BUR_CPI Flash 0.03 [010]  (0.79)
US_Nonfarm Payrolls -0.58 ok [0.07] (0.00) EUR_CPI Flash {1} -0.15 * [0.08] 0.07)
US_Producer Price Index (Core) 0.15 ** [0.06] (0.01)  EUR_CPI Flash{2} -0.01 [0.07]  (0.89)
EUR_CPI Flash_POS 0.10 [0.11] (0.36)
GER_IFO Expectation 0.23  ** [0.10] 0.01)
UK_BOE Rate 0.07  *w* 10.00] (0.00)
UK_BOE Rate{2} -0.10  ex [0.02] (0.00)
US_GDP Advance 0,67 e [0.19]  (0.00)
US_GDP Preliminary -0.24  Rrx [0.04] (0.00)
US_GDP Preliminary {1} 0.09 ek [0.01]  (0.00)
US_GDP Preliminary {2} -0.21 [020]  (0.30)
US_Nonfarm Payrolls -1.04 R [0.08] (0.00)
US_Producer Price Index (Core) 0.23  ** [0.09] (0.01)
w -0.11 ke [0.01] (0.00) w -0.18  Hrx [0.02] (0.00)
v{1} 0.14 *x [0.02] ©0.00) {1} 0.24 ok [0.05]  (0.00)
{1} -0.19 oo [0.02] (0.00) 8{1} -0.45  rx [0.02] (0.00)
8{2} 0.27 ek [0.02] (0.00) 5{2} 0.73  Hkx [0.04] (0.00)
5(3} 0.91 [0.02] ©0.00)  8{3} 0.71 ok [0.01]  (0.00)
p{1} 0.02 * [0.01] (0.08) o1} 0.03  *k* [0.02] (0.00)

Notes This table presents the results of exponential GARCH (EGARCH) estimatfantradaily Euro/US Dollar exchange rate variations
(ASit) on interest rates yields (Ayit), stock market indexes returns (Alit), macroeconomic scheduled news for the EAmea, Germany, United
States and United Kingdom, unscheduled news and relative lags betweanyJ2003 and August 2011. Only variables with significant
coefficient obtained in the entire sample period OLS regression model a@inedeand then used in secestdge EGARCH estimations. In
the second step the model is computed for two consecutiveasople periods. Panel A and Panel B report the results for the EGARGH (3,1
models in the first superiod (01 January 2003 22:00 CET to 29 February 2008 at 06:00 amdG&HY 8hourly observatiorjsand in the
second sulperiod (29 February 2008 at 6:00 am to 31 August 2011 22:00 ZHEH® 8hourly observationsrespectively. The variables,
except for unscheduled news, are standardized using the sample period staridbothsieThe label POSafter the macroeconomic news
name denotes variables compubedly with realized positive surprises. The laB&lShefore the unscheduled news denotes variables computed
only with positive expected sign dhe Euro/Dollar exchange rate. Standard errors for coefficients estimates kaezkets,p-value in
parentheseand lags 1,2 and 3 for eight, sixteen and twéay hours intervals are in bracés theconditional variance EGARCH models

w is the intercept terpry; (j=1) is themagnitudeparameterd; (I = 1,2,3) the GARCH parameters apd (j=1) the asymmetry parameter.
(***) = statistically significant at the 1% level; (**) = statistically significaritthe 5% level; (*) = statistically significant at the 10% level.

Table 5 Effects of Unscheduled News irthe Time Zones
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Pre-crisis (Qub-periodl) Post-crisis (Sub-period2)

01/01/200329/02/2008 29/02/200831/08/2011
Asia Europe USA Asia Europe USA
@) 2 o @
ImpactEffect 0.93 1.00 1.18 1.00 1.00 1.40 161 1.25
Delayedreaction(s) -0.36 0.09 0.02 -0.55 -0.25 -0.07
Net effect 0.57 1.10 1.21 0.45 0.76 1.33 161 1.25
Type of effect Over Under Under Over Over
reaction reaction reaction Reaction reaction

Notes: This table shows the effeof EGARCH estimated parametersusfscheduled news according the tinemeof reference. (1) are
Euro Positive/Dollar Negatesnewsand (2) are Euro NegativeDollar Positive newsOverreaction occurs whethe initial effect is
subsequentlyartially revertedvhile underreactionoccurs wherthe initial effect is successivetginforced

Table 6 Effects of EGARCH parameters on volatility

Negative unaccounted surprises Positive unaccounted surprises
Zt—1 Zt-1
-1 -1.65 2.33 +1 +1.65 +2.33
Sub-periodl
01/01/200329/02/2008
\/T 0.99 0.99 0.98 1.01 1.01 1.02
e0-02zt—
- 0, - 0, - 0, 0, 0, 0,
(% effect on\/h_t) 0.77% 1.26% 1.78% 0.77% 1.28% 1.81%
W 1.07 112 117 1.07 1.12 1.17
e0-141zt—1
0, 0, 0, 0, 0, 0,
(% effect on\/h_t) 7.05% 11.89% 17.20% 7.05% 11.89% 17.20%
JW 1.06 1.10 1.15 1.08 1.13 1.19
e(0.02x0.14)z¢—q
0, 0, 0, 0, 0, 0,
(% effect on\/h—t) 6.23% 10.48% 15.11% 7.87% 13.32% 19.32%
Sub-period2
29/02/200831/08/2011
\/W 0.99 0.98 0.97 1.01 1.02 1.03
ev t-1
- 0, - 0, - 0, 0, 0, 0,
(% effect on\/h—t) 1.33% 2.19% 3.07% 1.35% 2.24% 3.17%
m 1.12 1.22 1.32 1.13 1.22 1.32
ev- t—-1
0, 0, 0, 0, 0, 0,
(% effect on\/h—t) 12.70% 21.81% 32.12% 12.70% 21.81% 32.12%
JW 1.11 1.19 1.28 1.14 1.25 1.36
e(0.0310.24)z¢—q
0, 0, 0, 0, 0, 0,
(% effect on\/h—t) 11.20% 19.14% 28.06% 14.22% 24.53% 36.31%

Notes: This table shows the effects of EGARCH estimated parameters on thiéityadatthe error terms. The EGARCH (3,1)
coefficients are taken from the estimated logarithmic equatior afthditional variance as reported in Tabier the two consecutive
subsample periods. To quantify the effects of different sizes of unaccosntpdses we take the square root of the-lagti
transformation of the conditional variance equatidtm¢he EGARCH the absolute standardized innovation iecethat 0.79 (squer
root of 2ft). The simplification used inhespecificatioraffect only theconstant term as showed beldvie base case#s_; equal to
zero and can be compared with the impact of the coefficient of e sig

2
Ry = exp <—o.11 ~0.14 j;) +{0.14 [|zo_1] ] + 0.02 (Ze—1)}(he—1) ™12 (hy—2) %7 (hy_3)0"

2
hy = exp (‘0-18 - 024];) +{0.24 [|2_11 ] + 0.03 (z¢1)}(he—1) 7O*5 (he—2)*73 (he—3)° 7"
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Figure 1 Global Trading Day and Time Zones

GLOBAL TRADING GLOBAL TRADING DAY (t)
DAY (t-1)

22:00 Central European Time (t1) 06:00 am Central European Time 14:00 Central European Time 22:00Central European Time
16:00 Eastern Standard Time (1) 00.00 am Eastern Standardlime  08:00 am Eastern Standard Time 16:00 Eastern Standard Time

Asian European American
Time Time Time
Zone Zone Zone

Notes: The 24 hours Gobal Trading Day is decomposed in three symmetrieheightime zones: the Asian Time
Zone (ASTZ) goes from the closing of the US trading at 22:00 Cdfurapean Time (CET) of the previous day (t
1) to 06:00 am Central European Time in current day (t), the European dimee(ETZ) starts at 06:00 am Central
European Time when the Asian foreign market is going to clodegaas to 14:00 Central European Time. The
American Time Zone (ATZ) goes from 14:00 Central European Time (equival 08:00 am Eastern Standard Time,
EST) to 22:00 Central European Time (or 16.00 Eastern Standard Tinbarige rate closing quotes at 05:00 am,
13:00 and 21:00 Central Eapean Time are taken by hourly series.

Figure 2 Recursive Residuals and Standard Error Band
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Notes: This figureshows the recursive residuals and the upper and lower recursively gentmatieddserror bands.
The recursive residuals are obtained from recursive Least Squares estimatlmre is a break, the residuals will lie
outside the band until the coefieits orthe variance estimates adjust.
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