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Highlights
e We study the impact of macroeconomic news announcements on new EU FX markets.
e Event study methodology is applied on intraday data over the period 2011-2015.
e We find evidence that markets react not only after, but also before the news release.
e Market reactions differ according to the origin, type and quality of the news.

e USD-denominated new EU FX rates exhibit larger ARs than euro-denominated pairs.

Abstract

We analyze the impact of euro zone/German and U.S. macroeconomic news
announcements and the communication of the monetary policy settings of the ECB and the
Fed on the forex markets of new EU members. We employ an event study methodology to
analyze intraday data from 2011-2015. Our comprehensive analysis of the wide variety of
macroeconomic information during the post-GFC period shows that: (i) macroeconomic
announcements affect the value of the new EU country exchange rates, (ii) the origin of the
announcement matters, (iii) the type of announcement matters, (iv) different types of news
(good, bad or neutral) result in different reactions, (v) markets react not only after the news
release but also before, (vi) when the U.S. dollar is the base currency the impact of the news is

larger than in the case of the euro, (vii) announcements on ECB monetary policy result in



stronger effects than those of the Fed, (viii) temporary inefficiencies are present in new EU
country forex markets, (ix) new EU country exchange rates react differently to positive US
news during the EU debt crisis compared to the rest of the period.

Keywords: Foreign exchange markets, Intraday data, Abnormal returns, Event study,
Macroeconomic announcements, Monetary policy settings, European Union, New EU
members

JEL classification: C52, F31, F36, G15, P59

1. Introduction and related literature

We analyze how the emerging European forex markets react to foreign
macroeconomic news and the monetary policy settings of the major central banks.
Developments in macroeconomic fundamentals are evidenced to be quite important for
exchange rate movements (Cavusoglu, 2011). Their effects on exchange rates materialize via
macroeconomic news (Andersen et al., 2003), whose releases produce substantial exchange
rate variation (Fratzscher, 2006; Laakonen, 2007). The available evidence comes mostly from
developed markets (Neely and Dey, 2010), while emerging markets are much less explored,
and the evidence from emerging European forex markets is downright scarce. This is quite
surprising because new European Union (EU) markets are documented to be quite important
for international portfolio diversification (Jotikasthira et al., 2012; Wang and Bilson, 2017).1
Further, while the effects of news on mature forex markets are well established, the potential
reaction of the new EU currencies to foreign macro news might be less than obvious; their

reaction to shocks in the U.S. dollar varies greatly (Orlowski, 2012), but at the same time

! According to Jotikasthira et al. (2012), new EU markets are important for the portfolio diversification of mutual
and hedge funds mainly domiciled in developed markets. They show 270 active funds in the Czech Republic,
276 in Poland and 295 in Hungary after the crisis. What is more important, these fund holdings account for 3.6%
of the float-adjusted market capitalization in the Czech Republic, 8.6% in Hungary and 4.7% in Poland; this is
more than 2.6% of the average number of free-float market capitalization in the 25 emerging markets they
examined. Wang and Bilson (2017) show that Eastern European emerging bond market returns exhibit low
correlations with traditional fixed income investments and thus offer opportunities for portfolio diversification.
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there exist positive and increasing co-movements between the euro and the new EU
currencies (Orlowski, 2016).

The world forex market is responsive to a vast amount of information in the form of
macroeconomic and monetary news, as surveyed by Neely and Dey (2010). News originating
in large economies is empirically shown to matter most. Faust et al. (2003), Andersen et al.
(2003) and Chaboud et al. (2004) evidence the importance of U.S. news releases. Ehrmann
and Fratzscher (2005), Cakan et al. (2015) and Gilbert et al. (2016) show that both U.S. and
European news releases have significant effects on pricing in forex markets and financial
markets in general (for recent evidence on other classes of assets, see, for example, Savor and
Wilson, 2013, or Lucca and Moench, 2015).

There is also similar recent evidence on the impact of news on emerging (financial)
markets (Andritzky et al., 2007; Fedorova et al., 2014), including emerging European markets
(Hanousek et al., 2009; Hanousek and Koc¢enda, 2011; Biittner et al., 2012). However, that
evidence centers chiefly on stock markets.

Analyses of how macroeconomic and monetary news impact the emerging European
forex markets are rare. Scalia (2008, p. 544) finds only a weak effect of public news on the
Czech koruna (CZK) exchange rate but suggests to analyze “the distinct news items and their
‘surprise’ component”. Further, Egert (2007) uses event study methodology to show that
central bank interventions coupled with communications (and backed by interest rate news)
have a significant effect on the exchange rate of the Czech, Hungarian and Polish currencies.
A more detailed exercise is conducted by Egert and Kogenda (2014), who analyze the new-
EU forex markets and divide their analysis into the pre-crisis (2004-2007) and crisis (2008—
2009) periods. They show that, before the crisis, several types of macroeconomic news impact
forex markets, but during the crisis the relationships break down and the currencies react only

to news on the key economic indicator (real GDP growth) and not to other macro



announcements. The responsiveness of the currencies to central bank verbal interventions
follows a slightly different pattern: exchange rate-related verbal communications of central
banks matter when markets experience high uncertainty (crisis), while during calmer days
markets are less attentive. In this respect, Egert and Kocenda (2014) show that important
news do not always produce significant effects on exchange rates.

However, to the best of our knowledge, so far there are no studies that analyze the
impact of macroeconomic and monetary news on the emerging European forex markets after
the 2007 crisis. Hence, it is legitimate to ask relevant questions arising with respect to the
propagation of news in the new EU forex markets. Do specific news—in terms of type and
quality—exhibit a markedly different impact? Is the impact dependent on the base currency?
What is the duration of the impact? Are the new EU forex markets efficient when new
information arrives?

In this paper, we differentiate from the existing literature in that we explore an under-
researched segment of the emerging European forex market during the post-crisis period. In
this, we contribute to the literature in several ways. We analyze how three new EU currencies
(the Czech koruna, the Polish zloty and the Hungarian forint) react to a large set of foreign
macroeconomic news and changes in ECB and Fed monetary policy settings. Because of the
underlying economic links between the new and old EU countries (Hayo et al., 2010), as well
as with the U.S., we examine both euro zone and U.S. macroeconomic announcements and
exchange rates denominated with respect to the euro and the U.S. dollar. Macroeconomic data
are a very important source of information not only for the actual state of real economies, but
more importantly for their future prospects. For this reason, we examine both traditional
macroeconomic announcements (GDP, Trade Balance, Industrial Production, Retail Sales,
NFP, CPI, PPl and Core Durable Goods orders) and forward-looking indicators on the

economic climate and prospects (PMI, ZEW and Ifo indices). We also assess the impact of the



key monetary announcements as they are shown to be important on the forex market in
general (Neely and Dey, 2010). Because the post-2008 period is not covered well, we employ
intraday, one-minute data and cover a relatively long post-crisis period of 2011-2015.

In terms of methodology, most of the related research employs a GARCH-type
modeling approach. However, the vast amount of daily or even intraday data dwarf the
relatively limited number of announcements, and this disproportion makes this technique
disadvantageous. Rather, we opt for the event study approach in order to accurately assess the
“surprise component” of the qualitatively different good, bad and neutral news, and the effect
of monetary policy settings on exchange rates. The technique is more suitable for our study
because it enables targeting the effect of specific macro news as well as monetary
announcements over a precisely defined time interval (Gurkaynak and Sack, 2005; Bredin et
al., 2009; Wongswan, 2009; Rai and Suchanek, 2014).2 Further, systematically detected
nonzero abnormal returns that persist after a particular type of event are inconsistent with
market efficiency.

Our key results provide a comprehensive account of how new information entering the
emerging EU forex markets is propagated during the post-GFC period and can be summarized
in the following points. We show that (i) macroeconomic announcements affect the value of
the exchange rates of the new EU countries, (ii) the origin of the announcement matters, (iii)
the type of the announcement matters, (iv) different types of news (good, bad or neutral)
result in different reactions, (v) markets react not only after the news release, but also before,
(vi) when the U.S. dollar is the base currency, the impact of news is larger than in the case of
the euro, (vii) announcements on ECB monetary policy result in stronger effects than those of

the Fed, (viii) temporary inefficiencies are present in the forex markets of new EU countries,

2 Other studies that applied the event study methodology to emerging markets are, for example, Gurgul and
Wojtowicz (2014), Egert (2007), Naidu (2011), Leon and Williams (2012) and Menkhoff (2013).
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(ix) new EU country exchange rates react differently to positive US news during the EU debt
crisis compared to the rest of the period.

The rest of the paper is organized as follows. In Section 2, we describe our data on
exchange rates, macroeconomic announcements and central banks’ monetary policy. We
introduce the event study methodology and formulate our hypotheses in Section 3. Our
detailed results are brought forth and discussed in Section 4, which is followed by our

conclusions.

2. Data: Sources, description and characteristics

We intentionally deviate from standard practice and introduce the data before
outlining our methodology. The reason is that when we describe our use of event study
methodology in Section 3, we need to refer to some specific details related to announcement

releases.

2.1 Forex data

We analyze six exchange rates (R) of three new EU currencies (the Czech koruna
(CZK), the Hungarian forint (HUF) and the Polish zloty (PLN)), quoted with respect to the
euro (EUR) and the U.S. dollar (USD); for example CZK/EUR denotes the exchange rate
between the amount of Czech currency per 1 euro. The set of six independently quoted
intraday one-minute exchange rates is taken from MetaQuotes corresponding to the CET time
zone for the period beginning on January 3, 2011, and ending on December 31, 2015. Raw
data (R:) are transformed into a log-difference stationary series of percentage exchange rate
returns (ry):

T't == (ln Rt+1 - ln Rt) * 100 (1)



Thus, a negative change in an exchange rate means an appreciation of the quoting currency i
(CZK, HUF, PLN) with respect to the reference currency j (EUR, USD); from the perspective
of a forex trader, appreciation means a positive return because less units of the quoting
currency are needed to buy 1 unit of the reference currency. Conversely, a positive change
represents a depreciation of the quoting currency; depreciation means a negative return. Since
the EUR/USD is the most heavily traded currency pair globally, we assume that price changes
in the EUR/USD exchange rate are directly reflected in the prices of EUR- and USD-
denominated exchange rates and prevent markets from arbitrage opportunities. This way the
effect of the EUR/USD on new EU currencies is effectively accounted for. In this respect we
follow the approach of Cai et al. (2009), who examine the impact of the U.S. and local news
announcements on emerging forex markets, or Caporale at al. (2017), who analyze the effects
of news on the exchange rates vis-a-vis both the US dollar and the euro for the currencies of
the BRICS.

In Figures 1-2 we present the dynamics of the exchange rates under research. All three
examined CEE currencies depreciated against the U.S. dollar during the examined time period
(2011-2015). At the same time, the Czech crown and the Hungarian forint weakened relative
to the euro. On the contrary, the Polish zloty has been resilient to the euro and kept its value.
All three of the examined new EU countries use a free-floating exchange rate regime with
independent central banks aiming for price stability. The big spike in CZK/EUR and
CZK/USD daily returns shows the start of exchange rate interventions. The Czech National
Bank (CNB) decided to use the exchange rate as a monetary policy instrument and has
performed foreign exchange interventions since November 7, 2013, to prevent an excessive
appreciation of the koruna below CZK 27/EUR. On the weaker side of the CZK 27/EUR

level, the CNB is allowing the koruna exchange rate to float.



<insert Figures 1 and 2 around here>

In terms of volatility, the exchange rates of the new EU country currencies with
respect to the U.S. dollar are generally more volatile than with respect to the euro.® This can
be explained by the closer economic connection of the new EU countries to Germany or the
EU in general, especially with respect to international foreign trade and foreign direct
investment. Still, the most volatile currency is the Hungarian forint. The volatility of the

Czech koruna is the lowest among the new EU country currencies.

2.2 Macroeconomic announcements

We gathered data on macroeconomic announcements coming from the euro
zone/Germany and the U.S.A. An extensive dataset on 22 different macroeconomic
announcements (news) from both regions is divided into four main categories. The euro
zone/Germany dataset contains announcements on (i) the business climate (Markit’s
Purchasing Managers’ Index (PMI) from the Manufacturing and Services sectors, the German
Business Climate Index and the German ZEW Economic Sentiment Index), (ii) the real
economy (Industrial Production, GDP, Retail Sales and Trade Balance), (iii) prices (measured
by CPl and PPI), and (iv) monetary-type indicators represented by central bank
announcements of key interest rate changes and monetary policy settings.* In total, we employ

six German macroeconomic indicators (Ifo, ZEW, PMI indices from the Manufacturing and

3 With regard to market volatility, we acknowledge that the Chicago Board Options Exchange SPX Volatility
Index (VIX) stayed at relatively low levels during the period under research. However, Barunik et al. (2017)
show that connectedness on the forex market was high during 20082010, somewhat lower during 20112012,
and increased during 2013-2015. This evidence means that while the overall market volatility might be
relatively low, there were substantial volatility spillovers among currencies on the forex market during most of
the time covering the span of the current research.

4 There are two versions of the CPI report released about two weeks apart: Flash and Final. We consider the
Flash report, which is extremely early and therefore tends to have a significant impact. There are also two
versions of the GDP report released approximately 10 days apart: preliminary and final. The preliminary release
is the earliest and thus tends to have a larger impact. We examine the data for the preliminary GDP release.
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Services sectors, Industrial Production and GDP) and four indicators related to the euro zone
economy (CPI, PPI, Trade Balance and Retail Sales).

The U.S. macroeconomic indicators are also divided into four categories. These are
announcements on (i) the business climate (Purchasing Managers’ Index (PMI) from the
Manufacturing and Services sectors provided by ISM), (ii) the real economy (Industrial
Production, GDP, Retail Sales, Trade Balance, Core Durable Goods Orders and Non-farm
Payrolls), (iii) prices (measured by CPI and PPI), and (iv) monetary-type indicators
represented by central bank announcements of key interest rate changes and monetary policy
settings.®

The macroeconomic announcements used in this paper are reported by Reuters with a
clearly defined calendar, the timing of news releases, and the market expectations of specific
news. The so-called consensus forecast of financial market analysts constitutes a proxy for
market expectations. We follow Andersen et al. (2007) and define the surprise news variable
(xnit) as:

Xnit = (SNit — Ex1[snit]) / ai,
where snit stands for the value or extent of the Reuters scheduled announcement i at time t,
Ew1[snit] is the value of the announcement for time t expected by the market (market
consensus) at time t-1, and oi is the sample standard deviation of announcement i. The
standardization does not affect the properties of the coefficients’ estimates as the sample

standard deviation oi is constant for any announcement indicator i. This approach allows us to

5 Germany’s PMI indices are preferred to those of the euro zone because they are published 30 minutes earlier.
We expect the primary market reaction to the data released first. German GDP is published three hours before
the aggregate GDP from the euro zone. For this reason, we expect the primary market reaction to be on
Germany’s data. As for the Ifo and ZEW indices, they do not have a composite euro zone equivalent. Industrial
Production is the key feature of the German economy. We prefer aggregate CPI and PPI from the euro zone even
if they are published a few days after the German indices, because they are the key indicators followed by ECB
monetary policy. Even if Germany is the largest economy of the euro zone, the aggregate Retail Sales and Trade
Balance published a few days afterwards may produce different results than only the German data.

& We prefer the NFP announcement to the unemployment rate number because Andersen et al. (2007) showed
that Non-farm Payrolls is one of the most significant macroeconomic announcements.

9



divide all releases into three clusters of surprise announcements: better than expected (good
news), worse than expected (bad news) and in line with consensus (neutral news).

The reaction of exchange rates to news might not always be clear. First, while an
exchange rate-based contract might be considered a single instrument, an announcement
impacts the relative price of the two currencies. Second, under the prevailing economic
conditions, an announcement considered good news in one country might not be the same in
another country. For that reason, we refrain from forming overly specific expectations of the
effects of announcements on abnormal exchange rate returns. However, in accord with the
relevant literature, we can say that in case of the PMI Manufacturing index, the PMI Services
index, the German Ifo Business Climate Index, the German ZEW Economic Sentiment Index,
Retail Sales, Trade Balance, Core Durable Goods Orders, GDP, NFP and Industrial
Production, an announcement above the consensus (good news) is expected to have a positive
impact on the quoting currency (Ramchander et al., 2008), whereas CPI or PPI above the
forecast (bad news) is expected to have a negative impact on the quoting currency (Ehrman
and Fratzscher, 2005). The same logic applies to the opposite surprises.

We provide a comprehensive overview of the employed news in Table 1; it includes
the release date and time as well as the sequencing of the news. The sequence in which
macroeconomic data is announced may play an important role in market reaction. Indicators
published at the beginning of the month may attract more investor attention and market
reaction than those published at the end of the month (Andersson et al., 2009). From this
perspective, we can hypothesize that the business climate indicators might ignite the most
significant reaction of the financial market. With respect to U.S. macroeconomic news
announcements, NFP and PMI are among the earliest indicators to be published each month.
Retail Sales, CPI, Industrial Production and PPI are released in the middle of the month. Core

Durable Goods Orders are announced at the end of the month, Trade Balance is released after
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the month ends, and quarterly GDP is published one month after the respective quarter ends.
The first information about the German economy is provided via the business climate
indicators (Purchasing Managers Indices, Ifo Business Climate Index and ZEW Economic
Sentiment Index). Later on, CPI, PPI, Retail Sales, Trade Balance and Industrial Production

are available. The last one to be released is GDP.’

<insert Table 1 around here>

2.3 Monetary settings

We also analyze the effects of monetary policy decisions. We now provide a brief
background of the monetary policy settings in the U.S. and Europe and describe the events we
investigate.

In December 2009, with the financial crisis in full swing, the Federal Open Market
Committee (FOMC) of the Fed lowered the target for the federal funds rate to nearly zero.
The unfamiliar monetary environment of the zero lower bound interest rate policy (ZIRP)
lasted until December 2015. Applying the ZIRP is a method of stimulating economic growth,
while keeping interest rates close to zero. Under this policy, the governing central bank can no
longer reduce interest rates, rendering conventional monetary policy ineffective. As a result,
unconventional monetary policy such as quantitative easing is used to increase the monetary
base. We analyze the impact of six events when the Fed changed the monetary policy settings

during the examined time period.

" A confounding events problem may occur if two or more macroeconomic announcements are released on the
same day within a 90-minute time span and do not have the same hypothesized effect on the quoting currency. In
the U.S., the problem is chiefly connected with CPI, PPl and Industrial Production. Industrial Production is
always released 45 minutes after the price indices. We consider news on CPI, PPl and Industrial Production only
if they do not contain contradictory information, i.e. if all the announcements have the same effect on the quoting
currency (we follow the approach suggested by Park, 2004; further details are provided in Table 1).
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The main task of the European Central Bank (ECB) is to maintain price stability in the
euro area and to preserve the purchasing power of the joint currency. The ECB targets CPI at
a rate close to but below two percent. ECB announcements inform investors about decisions
on interest rates. Following the U.S. financial crisis and the European debt crisis, the ECB
gradually lowered all three main interest rates during the examined time period. We
investigate the market reaction to the ECB rate announcements only on days when at least one
of the three main rates were changed. Furthermore, we look into two more ECB meetings. On
January 22, 2015, there was no rate change, but the ECB announced the planned launch of the
Quantitative Easing (QE) program at a press conference. This event took place after the rate
announcement at 2:30 p.m. CET and on March 5, 2015, the ECB introduced details of the QE
program.

The list, content, timing and other details of the monetary policy settings are presented
in Table A.7 in the Appendix. Because of the varied nature of Fed and ECB events, we
quantify these events in the form of dummy variables with precise time identification. Thus,
the monetary policy setting dummy reflects key information arising at the market from each
central bank. Because the number of such announcements is small, we set the dummy variable
to be equal to one for each event and zero otherwise. In this way, we do not distinguish
between the qualitative nature of central bank announcements, but rather aim to capture the
potential effect of central bank announcements as well as the recognition of such

announcements by the market.

3. Event study methodology approach
We analyze the effects of macroeconomic announcements and policy settings on
exchange rates using event study methodology (ESM), as outlined in Ball and Brown (1968)

and Fama et al. (1969). We opt for the ESM because of its precision in identifying the
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reaction of an asset following each event. The approach is grounded in the fact that the effect
of macroeconomic announcements is analyzed during periods when news enters the market
and avoids extended periods without announcements (Swanson, 2011). Further, in contrast
with time-series methods, the ESM allows to focus on examinations of specific events that are
isolated from other unwanted news disturbances (noise) that occur outside of the event
window (Fatum and Hutchinson, 2003b). Thus, the ESM avoids the problem of “noise”
affecting the precision of the time-series approach (Fratzscher, 2008).2 Further, with the ESM
we can test market efficiency, as systematically nonzero abnormal security returns that persist
after a particular type of event are inconsistent with market efficiency (Busse and Green,
2002). The ESM has been widely employed to analyze forex markets in different regions
(Egert, 2007; Browman et al., 2015) with various data frequencies (Poole, 2005; Menkhoff,
2010), including intraday frequency (Ranaldo and Rossi, 2011; Fuentes et al., 2014).

The initial task of conducting an event study is to define the event of interest and to
identify the period over which an asset price will be examined, e.g. an event window. In this
paper, the assets are currency prices (new EU country exchange rates) and the events are
defined as the unexpected component of macroeconomic news announcements and the central
bank’s monetary policy changes; they are described in detail in the data section. The effect of
such events is hypothesized to materialize in abnormal returns that are studied with respect to

pre-event and event windows.

3.1 Pre-event and event windows
The key element of an event study is the appropriate choice of pre-event and event

windows, and typically the estimation window and the event window do not overlap

8 We acknowledge the wealth of research contained in studies examining the impact of macroeconomic news
announcements and central bank monetary policy settings via the time-series approach. They employ various
types of (G)ARCH models in order to jointly examine the conditional volatility and market reaction. Examples
assessing the issue in emerging European financial markets include Egert and Kocenda (2007, 2011, 2014),
Buttner et al. (2012), Hanousek et al. (2009) and Hanousek and Kocenda (2011).
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(MacKinlay, 1997). It is customary to define the pre-event window as larger than the event
window. We define the windows in the following way. First, similar to Gurgul and
Wojtowicz (2014), we set the pre-event window at 130 minutes. That is more than two hours
before the event occurs. Second, we choose the event window to have a length of 26 minutes.
The event window covers (i) exchange rate returns that occur five minutes before the event,
(if) returns at the time of the news announcement (labeled as the zero-minute period that lasts
for one minute) and (iii) returns covering the 20 minutes after the macroeconomic news
announcement.® The choice of the event window’s length is grounded in the following facts
related to each segment of the event window. First, because investors and traders know the
calendar of macroeconomic news announcements and form expectations about their values,
abnormal returns related to each specific event may also occur in the pre-event period. Thus,
the event window starts five minutes before the news announcement. Second, we consider 20
minutes after the news release to be a sufficiently long time for the news to be absorbed by
the financial market because Egert and Ko¢enda (2011) show that new information entering
the Czech, Hungarian and Polish stock markets is largely absorbed by the markets within five

minutes after the announcement and fully absorbed within 20 minutes.*®

3.2 Abnormal returns

Abnormal returns are defined as the difference between actual returns and their
expected values. Hence, for the ith event and time t the abnormal return (ARit) is defined
formally as:

ARj = 1y — Elrye/xt], (2

® When estimating pre-event period parameters, the event period is generally not included. This procedure
prevents the event itself from influencing the parameters obtained from the estimation of the normal performance
model.

10 The pre-event window begins at t = -135 minutes and runs up to -6 minutes before the news announcement.
The event window evolves from t = -5 to +20, that is from five minutes before the news announcement until 20
minutes after it. The time when the news is released (to) is assigned as 0.

14



where r;; denotes the actual return and E|[r;./x;.] denotes the expected return, given the
conditioning information x;; for the expected return model.

We follow the practice in the literature (MacKinlay, 1997; Kothari and Warner, 2006)
and calculate expected returns from a model estimated on the basis of the returns
materializing before the event window.! All computations are based on one-minute log-
returns computed on the close prices.

When estimating the expected returns E[r;:/x;:], we test the currencies’ returns for
autocorrelation and heteroscedasticity over all 155-minute-long periods (pre-event plus event
windows) associated with the ith event.!? As either autocorrelation or heteroscedasticity are
largely absent in the returns, we employ a constant mean return model (CMRM); an
autoregressive model would be an alternative in case of detected autocorrelation. Hence, the
expected returns are derived based on the following CMRM regression:

Elrye/xie] = i + &ie, 3
where i is the mean return for asset i and &t is the time period t disturbance term for event
i with an expectation of zero (E(&it ) = 0) and variance var (&) = og2. Although the constant
mean return model is perhaps the simplest model, Brown and Warner (1985) find that it often
yields a similar result to those of more sophisticated models. This logic corresponds to
MacKinlay (1997), who argues that the lack of sensitivity to a particular model is due to a
very small reduction of the variance of the abnormal returns when a more sophisticated model

is employed.

11 The same approach has recently been adopted by Shah and Arora (2014) and Gurgul and Wéjtowicz (2014).

2 In Appendix Tables A.1-A.6 we show the distribution of the examined German/euro zone and U.S. events in
parentheses (457 and 494 in total, respectively). In Appendix Table A.7 we show the number of the ECB and
FED announcements on monetary policy settings (12 and 6 in total, respectively). We work with 3 new EU
currencies denominated in EUR and USD; i.e. we analyze 6 exchange rates. Hence, the number of all 155-
minute-long periods (pre-event plus event windows) is 2907 [= 3*(457+12) + 3*(494+6)]. Accordingly, we
perform the Ljung-Box test on all 2907 series of returns and squared returns. Absence of autocorrelation is
shown in 2839 cases out of 2907 tests on returns and in 2868 cases out of 2907 tests on squared returns. Thus, in
general, we do not find a presence of autocorrelation or heteroscedasticity in returns. The results of these tests
occupy substantial space and hence are not reported here, but are available upon request.
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3.3 Standardized abnormal returns

In financial markets, volatility of abnormal returns tends to increase at the time of
macroeconomic news announcements, i.e. during the event window. To effectively account
for a change in variance in abnormal returns and to ensure that each abnormal return will have
the same variance, we proceed with their standardization. We calculate the standardized
abnormal returns to be tested for statistical significance instead of using the estimated ones
(Corrado, 2011; Corrado and Truong, 2008). The standardized abnormal returns SAR;, are
defined as the ratio of abnormal returns and the standard deviation:

SAR;: = AR;¢/S(AR;), 4)
where S(AR)) is the standard deviation of abnormal returns from the pre-event window (t
running from minus 135 to minus six). The standard deviation is calculated in the following

way:

1 _
S(ARi)= Eztf—BSARizt (5)

Further, the standardized abnormal returns are classified into two categories in order to

control for the event-induced volatility change in the cross-sectional variance:

. (SAR; t =—135,...,0
SARi = {SARit/S(SARt) t=1,..,20 ' (6)
where
1 —_— 2
S(SAR) = 75, (SAR, — SARY)" )

S (SARYy) is the cross-sectional standard deviation of standardized abnormal returns, SAR;; is
the average standardized abnormal return calculated as% N . SAR;, and N is the number of

observations in the cluster.
To test the statistical significance of mean abnormal returns in the event window, we

employ the rank test of Corrado and Zivney (1992) with the correction of event-implied
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volatility by using SAR as described above. The two main advantages of this nonparametric
test are that it does not need any assumption about the normality of abnormal returns and,
compared to other tests used in event studies, has higher power than other standardized tests
(Corrado, 2011). Furthermore, the rank test of Corrado and Zivney (1992), based on the event
period standardized returns, has proven to be robust both against event-induced volatility
(Campbell and Wasley, 1993) and to cross-correlation due to event day clustering (Kolari and
Pynnonen, 2010).

The statistical significance of standardized abnormal returns is tested by the Corrado-

Zivney T statistics; its calculation is based on the standardized ranks as defined in Corrado

(2011):
_ 1N (rank(SAR'itO)——nzl)
TCZ(tO) - VN i=1 n(n+1)/12 ’ (8)

where to stands for each individually examined minute in the event window and n represents
the size of the pre-event window (i.e., n = 130). Rank (SAR;,,) implies the rank of SAR;,,
within the series of the standardized abnormal returns (SAR;,) from the pre-event window
calculated by equation (6). With an increasing number of observations (n), the distribution of
T, statistics quickly converges to the standard normal distribution.

The values of abnormal returns during the pre-event and post-event windows are
assessed in conjunction with their statistical significance and serve as the basis for the

interpretation of our results, presented in the next section.

3.4 Testable hypotheses
Based on our research topic we formulate the following testable hypotheses.
Hypothesis 1: Macroeconomic news announcements (for German/euro zone and U.S.

economies) do not affect the value of new EU country exchange rates.
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Hypothesis 2: There is no difference among types of macroeconomic news announcements
with respect to their effect on the value of new EU exchange rates.

Hypothesis 3: The origin of an announcement is irrelevant with respect to its effect on the
value of new EU country exchange rates.

Hypothesis 4: There is no difference in the qualitative direction of a news announcement
(good, bad or neutral) with respect to the effect on the value of new EU country
exchange rates.

Hypothesis 5: There is no difference in the market reaction before and after the news
announcement.

Hypothesis 6: The new EU country currency market does not exhibit temporary inefficiency
related to news announcements.

Hypothesis 7: Announcements about ECB or Fed monetary policy settings do not affect the
value of new EU country currencies.

Hypothesis 8: There is no difference in qualitative and quantitative market reactions to news

announcements during the EU debt crisis.

4. Empirical results
4.1 Abnormal returns: Effect of the news

We assess the impact of German/euro zone macroeconomic news announcements on
exchange rates quoted with respect to the euro (CZK/EUR, PLN/EUR, HUF/EUR). Similarly,
we assess the effect of U.S. macroeconomic news announcements on exchange rates quoted
with respect to the U.S. dollar (CZK/USD, PLN/USD, HUF/USD). The news announcements

are divided into three clusters: good, bad and neutral news, as defined in Section 2.2.'* The

13 Generally, in an efficient market new public information is incorporated very quickly into asset prices.
Therefore, the effect of news announcements is visible only for a very short time.

14 Good news is news with a value above the market consensus, bad news is below the market consensus, and
neutral news is in line with the market consensus. This logic applies to all macroeconomic announcements

18



results are presented in Tables A.1-A.6 in the Appendix. The impact of news announcements
Is characterized by the mean abnormal returns (in percent). Hence, for each macroeconomic
news announcement and each minute, we report the value of the percentage mean abnormal
return (AR%) and the corresponding p-value. We report the results from -5 up to +10
minutes, covering the period before and after the news release; later on the statistically
significant impact of the announcements quickly evaporates. The number of events in each
cluster is shown in parentheses, close to each announcement label.

Overall, from the tables we see that the immediate reaction during the first couple of
minutes after a news release can be observed in the case of CPI and PPI. The market reaction
to news on prices and their movements is intuitively correct and can also be understood based
on the theory.™ The longest reaction in terms of significant abnormal returns after a news
release can be traced to announcements of PMI, Retail Sales, Ifo, or Industrial Production.
This finding indicates that news from the real economy does have important information
value for the market. It also indirectly hints that transactions on the new EU country forex
markets do reflect real economic activities despite the fact that, globally, the majority of forex

transactions are speculative in nature.

except for CPI and PPI, where good news is below the market consensus (i.e. lower than the expected inflation)
and bad news is above the market consensus (i.e. higher than the expected inflation). There is no neutral news
for PMI in the case of euro-denominated exchange rates. As a preliminary exercise, we also analyzed the effect
of the news without distinguishing among good, bad and neutral news. We found that all examined
macroeconomic announcements are linked to significant abnormal returns over much of the event window.
Moreover, the abnormal returns are often also present before the announcements are officially released. The
biggest impact in terms of the highest abnormal return in euro-denominated currency pairs occurs on the PMI
indices, the Ifo index and the GDP release. With respect to the U.S. dollar-denominated currency pairs, the
highest abnormal returns are linked to the NFP and GDP releases. The exchange rates with respect to the U.S.
dollar exhibit higher abnormal returns than the euro-denominated currency pairs. The detailed results are not
reported but are available upon request.

15 A movement in prices affects the real interest rate along with terms of trade, as well as the prices of forex
options via interest rate parity. In both cases a movement in prices potentially strongly impacts the amount of
money traded on the forex market.

18 The financial education website Investopedia states that “day-to-day corporate needs comprise only about 20%
of the market volume. Fully 80% of trades in the currency market are speculative in nature”
(http:/lwww.investopedia.com/articles/forex/06/sevenfxfags.asp; retrieved on March 10, 2016). The data
provided by the BIS (2013, p.6) do not provide a direct estimate of speculative trading but allow an indirect
inference via foreign exchange market turnover by counterparty that is proportionally divided among non-
financial customers (9%), reporting dealers (39%) and other financial institutions (53%). Further, in terms of
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Euro-denominated exchange rates (CZK/EUR, PLN/EUR, HUF/EUR)

The occurrence of statistically significant abnormal returns right at the time of a news
release (t = 0) is considerable, albeit not dominant (Tables A.1-A.3 in the Appendix). Rather,
the exchange rates react to abnormal returns in the following minutes. The Hungarian forint
(HUF/EUR) shows the largest number of statistically significant abnormal returns, which
implies a less efficient market (Table A.3). The strongest reaction of all the new EU country
currencies is exhibited for the ZEW index, the PMI index, the Ifo index and GDP, as the
abnormal returns are farther from zero (Tables A.1-A.3). This finding might be related to the
sequence of the release of macroeconomic indicators. Generally, the strongest reaction of the
market is identified with neutral news. This may be explained by the fact that this cluster in
most cases contains a small number of events.” The highest significant abnormal return
appears in HUF/EUR three minutes after a good German GDP data release (Table A.3). ZEW,
PMI and Ifo are the first indices giving us new information about the economy. Bad news
about industrial production is related to the longest statistically significant reaction for all new
EU country currencies. With respect to the euro-denominated exchange rates, we can observe
three key patterns (Tables A.1-A.3): (i) the values of abnormal returns are smaller, (ii) the
number of statistically significant abnormal returns is lower than with U.S. dollar-
denominated exchange rates, and (iii) the statistically significant abnormal returns in the case
of euro-denominated exchange rates appear immediately after news announcements. We also
see that larger abnormal returns are generally linked more with good than with bad news; this
is consistent with the graphical presentation in Figure 4. In the case of bad news, there are

instruments, “FX swaps were the most actively traded instruments in April 2013, at $2.2 trillion per day,
followed by spot trading at $2.0 trillion” (BIS, 2013, p.3).

17 The fact that neutral news is often linked to quite high abnormal returns might indicate that analysts, whose
expectations form the market consensus, are understandably not always successful in predicting macroeconomic
indicators with complete accuracy. This can be explained by the wide range of possible outcomes of individual
macroeconomic indicators. Some indicators are subject to fewer outcome possibilities and, for example, it is
more probable to estimate the correct prediction for CPI than for NFP. This explanation is credited to an
anonymous referee.
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significant abnormal returns even before the announcement of PMI, Retail Sales and Trade
Balance for CZK/EUR and HUF/EUR. Based on the results presented in Tables A.1-A.3 we
can reject null Hypothesis 5, as we firmly document that there is a difference in the market
reaction before and after the news announcement. These pre-announcement price drifts are
important evidence that news does leak or is even traded before the official release. This
behavior is not uncommon and has been found in many other studies. For example, Lucca and
Moench (2015) confirm that since 1994 international equities react largely and with high
statistical significance before official FOMC announcements are released. Further, Kurov et
al. (2017) show that the prices of stock indices and future prices of treasuries start to move in

line with the direction of the news announcement about 30 minutes before the release time.

U.S. dollar-denominated exchange rates

In the case of the U.S. dollar-denominated exchange rates, three key patterns emerge
(Tables A.4-A.6 in the Appendix). First, the values of abnormal returns are larger. Second,
statistically significant abnormal returns occur more often than in the case of euro-
denominated exchange rates. Therefore, the results show that the segment of the new EU
country forex market where currencies are traded with respect to the U.S. dollar exhibits more
temporary inefficiencies than its euro-based counterpart. The results are also consistent with
the graphical representation in Figure 4. Third, statistically significant abnormal returns occur
much later, usually two minutes after an announcement is released.

Some specific results further underline the above common patterns. The strongest
reaction in terms of abnormal returns is related to NFP and GDP announcements. Again, NFP
is one of the first news released at the beginning of each month, while GDP is a
comprehensive number representing the state of the whole economy. NFP news is possibly

leaked, as the highest significant abnormal return emerges one minute before the (good) NFP
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announcement is actually released.'® In contrast to the above, announcements of Industrial
Production and Core Durable Goods Orders exhibit the weakest reaction in terms of the low
values of the associated abnormal returns.

Finally, one minute before the news announcement there is a strong statistically
significant reaction of all U.S. dollar-denominated exchange rates to good news of the NFP,
PMI Services index, Retail Sales and Core Durable Goods Orders (Tables A.4-A.6). The U.S.
dollar-denominated exchange rates exhibit the smallest amount of statistically significant
returns following the announcements of Industrial Production, CPI, PPl and Trade Balance.
Based on the above evidence, we can reject null Hypothesis 1 because there is ample evidence
that macroeconomic news announcements affect abnormal returns. Further, we can also reject
null Hypothesis 2, as specific macroeconomic news announcements exhibit different effects

on the value of new EU country exchange rates.

4.2 Size of abnormal returns

The impact of the announcements presented in Tables A.1-A.6 indicates the presence
of asymmetric reactions. We verify this feature and establish its statistical background. First,
we present the box-and-whisker plots of the percentage mean abnormal returns (AR%) in
Figure 3. The plots show the distribution asymmetry of mean abnormal returns related to the
three clusters of macroeconomic news announcements, i.e. good, bad and neutral. The
abnormal returns in the neutral cluster show the biggest dispersion. This may be explained
either by the low number of observations in the cluster or by the indecisiveness of investors
whether neutral news is actually positive or negative for the quoting currency. The mean
abnormal returns of the new EU country exchange rates denominated in USD reach higher

absolute values than those denominated in euro. As a result, we may say that the forex

18 We consider only good and bad news clusters because there is a low number of observations for neutral news.
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segment with new EU country exchange rates denominated in U.S. dollars is less efficient

than that with new EU country currencies denominated in euro.

<insert Figure 3 around here>

We further perform a nonparametric Kruskal-Wallis (KW) test to statistically establish
evidence of the above asymmetry. Specifically, we compare the reaction of new EU foreign
exchange rates after the individual news announcements classified into appropriate clusters of
good, bad or neutral news during the first minute after the announcement and alternatively
also during the first five minutes in order to account for the cumulative market reaction. The
results show that in the case of euro-denominated exchange rates abnormal returns react
significantly differently to good news from the ZEW index (one minute) and Retail Sales (one
and five minutes), to bad news from the ZEW index (five minutes) and the Ifo index (one
minute), and to neutral news on the CPI (one and five minutes). For the U.S. dollar-
denominated exchange rates the results show no asymmetry in the distribution of abnormal
returns for any type of news. To summarize, only euro-denominated exchange rates react
differently to some announcements and Hypothesis 4 of equal distribution may be rejected.

The detailed results are not reported but are available upon request.

4.3 Duration of abnormal returns

An examination of post-event returns provides us with information on market
efficiency. Systematically nonzero abnormal returns following an event are inconsistent with
market efficiency and imply a profitable trading rule (ignoring trading costs). Therefore, the
speed of market adjustment to the information revealed at the time of the event is an empirical

question. We test the market efficiency hypothesis by applying the cumulative average
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residual method (CAR). CAR uses the sum of each minute’s average abnormal returns in
percent (AR%). CAR starting at time t1 through time t, (event window) is defined as:

CAR (t1, t2) = X2, AR, 9)
where t1 is equal to -5 (5 minutes before the news release) and to equals 20 (the last minute of
the event window).

The aggregation of mean abnormal returns through time provides us with information
about the overall influence of the event of interest on the new EU country currency market.
Moreover, CAR describes the duration and strength of each news cluster (good, bad or
neutral) on euro- or U.S. dollar-denominated new EU country currencies in the first 20
minutes after a news announcement, as well as shortly before the news is actually released
(Figure 4). The left and right portions of Figure 4 depict CAR for euro- and U.S. dollar-

denominated exchange rates, respectively.®

<insert Figure 4 around here>

A visual inspection of Figure 4 shows a substantial effect of macroeconomic
announcements on new EU country currencies. However, important asymmetries can be
detected with respect to both base currencies. Good German/euro zone macroeconomic news
leads to new EU (quoting) currency appreciation with respect to the euro (base currency).
This does not mean that the euro depreciates after good news is released. Rather, the CAR
evidences a stronger reaction of the new EU country currencies to good news from

Germany/the euro zone. Similarly, neutral news that is in line with market consensus leads to

19 As we defined earlier on in Section 2.1, a negative change (growth rate) in an exchange rate means an
appreciation of the quoting currency (CZK, HUF, PLN) with respect to the reference currency (EUR, USD). In
terms of the monetary profit realized by a forex trader, appreciation means a positive return because less units of
the quoting currency are needed to buy 1 unit of the reference currency. The same analogy is valid for a
currency’s depreciation. We graphically present positive (negative) cumulative abnormal returns (CAR) in a
positive (negative) domain of the graph.
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new EU country (quoting) currency appreciation as well. In a sense, we might say that the
finding resonates well with the common notion that “no news is good news”. On the contrary,
bad news leads towards a depreciation of the new EU country currencies with respect to the
euro.

The U.S. dollar-denominated exchange rates offer a different picture, however. Good
U.S. macroeconomic news leads to U.S. dollar (base currency) appreciation and local new EU
country (quoting) currency depreciation; the opposite pattern is linked to bad news. However,
this discrepancy in the reaction compared to the euro-denominated exchange rates can be
reasonably explained. Earlier, we stressed the importance of economic links between the new
EU countries and the euro zone and specifically Germany. Hence, there is a strong reaction of
the new EU country currencies to German/euro zone news. On the other hand, the economic
links of the new EU countries with the U.S. are less strong. Hence, when U.S.-originated
good news is released, both the U.S. dollar and other currencies react. It is no surprise that the
reaction of the U.S. dollar should be stronger than the reaction of any new EU country
currency. Therefore, a depreciation of a new EU country currency following good U.S. news
simply means that the reaction of the currency is weaker than the reaction of the U.S. dollar
itself. The reaction to neutral news is mixed. Finally, note that the reaction of U.S. dollar-
denominated exchange rates is greater than that of those linked to the euro. This is clearly
visible as the scales of the two parts of Figure 4 are not the same.

The CAR analysis provides an aggregate assessment and shows the pattern of the
market reaction. The cumulative abnormal returns of the euro-denominated exchange rates
reach lower values with a maximum of 0.2% and a minimum of -0.2% during the first 20
minutes after the news release, while those linked to the U.S. dollar reach three times higher
values with a maximum slightly above 0.9% and a minimum slightly below 0.%. This means

that the overall impact of macroeconomic news announcements is stronger for the U.S. pairs
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than the euro pairs. The above results allow us to reject null Hypothesis 3. Hence, there are
considerable differences in the size of the effect of news on the value of the new EU country
currencies with respect to the origin of the news. The above results also mean that the forex
market’s segment with new EU country currencies denominated in U.S. dollars is less
efficient than that with currencies related to the euro.

The reaction of U.S.-denominated new EU country currencies to bad news is 50
percent stronger than the reaction to good news. The CARs of U.S. dollar-denominated new
EU exchange rates reach 0.9% after bad news and -0.4% following good news. Moreover, the
reaction of the market to bad news lasts longer. It takes twice as long for the CAR curve to get
flat. Conversely, euro-denominated new EU country currencies show a heavier reaction to
good news when it comes to CZK/EUR and PLN/EUR. This does not hold for HUF/EUR,
where the CAR for bad news reaches higher values than for good news, especially from the
11th minute after the news announcement. Null Hypothesis 4 about new EU country
currencies’ equal reaction to all types of news (good, bad and neutral) is rejected.

Concerning the duration of the effect of news announcements, it is obvious that mean
abnormal returns appear on the market even before the news is released. Generally speaking,
the CAR starts to move two minutes before the announcement. The strong immediate market
reaction takes place two minutes after an announcement of good news and approximately five
minutes after bad news. This does not hold for PLN/EUR, which reacts indifferently to bad
news. Following the results above and in Figure 4, we can see that new public information is
incorporated into the currency prices relatively quickly, despite some existing temporary
inefficiencies. In this respect, we can reject null Hypothesis 6 that the new EU country forex
market does not exhibit temporary inefficiency. On the other hand, based on our results, the

new EU forex markets seem to be quite efficient in general.
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4.4 ECB and Fed communication on their monetary policy settings

Finally, we examine the reaction of new EU country currencies to changes in the euro
zone and U.S. monetary policy settings. We analyze these reactions during the period 2011—
2015, characterized by the fact that conventional monetary policy tools were unable to
adequately respond to the economic situation (Swanson and Williams, 2014). Many central
banks had to find new ways of using the tools at their disposal to stimulate economic activity
in the face of a prolonged downturn and sluggish recovery. One way of doing so was, and for
many central banks continues to be, further purchasing assets on the central bank’s account
with the policy interest rate already at (or near) the zero bound.

We examine the forex market reaction when the ECB or the Fed announced changes in
their monetary policy settings, mostly related to monetary expansion (see Table A.7 in the
Appendix for details). The quantitative results are shown in Table 2: all three currencies react

to steps taken by the two key central banks in a remarkably different manner.

<insert Table 2 around here>

The Czech koruna reacted immediately after the ECB loosened monetary policy
conditions. The CZK/EUR exchange rate exhibits the strongest reaction among the euro-
denominated exchange rates, as the abnormal returns are statistically significant immediately
after the news release. The forceful and quick reaction of CZK/EUR is, however, complicated
with alternating signs of abnormal returns. Such an undetermined direction of movement may
be explained by the CNB’s currency interventions and its presence on the currency market as,
on the stronger side of the CZK 27/EUR level, it is preventing the koruna from further
appreciation by intervening on the foreign exchange market. Mean abnormal returns of

PLN/CZK are mostly consistent in the direction of the currency reaction, even though
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significant abnormal returns appear only five minutes after information release. The result
shows that easier monetary conditions in the euro zone led to a depreciation of the Polish
currency and euro appreciation. The reaction of HUF/EUR is the mildest one.

The impact of U.S. monetary policy changes on the new EU country currencies is
present but less significant than that of the ECB monetary policy.?’ Both PLN/USD and
HUF/USD depreciate after the Fed eases monetary policy. Negative abnormal returns appear
in the first minute after the news release and depreciation reaches 0.024% (PLN) and 0.49%
(HUF). There is no statistically significant impact on CZK/USD, however.

Based on the above findings we can reject null Hypothesis 7 because we provide
evidence that ECB and Fed monetary policy changes do affect short-term changes in the value

of new EU currencies.

4.5 Impact of the European sovereign debt crisis

The sample period considered in our empirical study covers the post-U.S. financial
crisis period but also involves the period of the European sovereign debt crisis. In this section
we explore the impact of the EU debt crisis on the new EU currency pairs during the interval
January 1, 2011-July 26, 2012.2

Draghi (2014) clearly distinguishes the timing of both crises and shows the differences
in the relationship between financial stress and unemployment during the financial crisis
(from 2008) and the debt crisis (from 2011). Hence, we begin the analysis of the debt crisis

interval in early 2011 “because during this period, the sovereign debt crisis erupted in full

20 We acknowledge that the more significant impact of ECB monetary policy settings in comparison with Fed
statements might also be due to the timing of the publication of reports. ECB reports are published at 1:45 pm
CET (7:45 am EST) followed by a press conference at 2:30 pm CET (8:30 am EST). This means that the ECB
policy reports are published during the period of highest market activity, when UK and U.S. forex trading
sessions overlap. Conversely, the Fed’s statements are always published at 2:00 pm EST (8:00 pm CET)
followed by a press conference at 2:30 pm EST (8:30 pm CET)), i.e., during the U.S. trading session, when many
traders in Europe are no longer active in the markets. On the other hand, 24-hour trading on the forex market
does allow for the policy announcements to affect exchange rates around the clock.

2L We are grateful to an anonymous referee for bringing this issue to our attention. Section 4.5 is the result.
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force”, as argued by Frutos et al. (2016, p. 17), who, in their analysis of the stress on the euro-
area interbank market, also show a progressing divergence of government bond yields within
the euro area. The end of the debt crisis interval coincides with the remarkable verbatim of
ECB President Mario Draghi, who, at the Global Investment Conference in London on July
26, 2012, said: “Within our mandate, the ECB is ready to do whatever it takes to preserve the
euro. And believe me, it will be enough” (Draghi, 2012). Fiordelisi and Ricci (2016) show
that the European financial markets started to rally immediately after the above statement and
the economic situation also began to improve.?

We assess the issue of the European sovereign debt crisis based on the cumulative
abnormal returns (CAR), shown separately for the debt crisis (Figure 5) and post-debt crisis
(Figure 6) periods. The dynamics of the post-debt crisis period’s CAR is remarkably similar
to that already reported for the full span of our analysis (Figure 4). However, the dynamics of
the debt crisis CAR (Figure 5) differs for the CAR of the U.S. dollar-denominated exchange
rate returns. The debt crisis CAR patterns for the U.S. dollar-denominated exchange rates
(Figure 5) indicate that during the European sovereign debt crisis the new EU markets reacted
quite sensitively to positive U.S. macro news. This sensitivity may have been strengthened by
the fact that the three new EU countries were to some extent protected from the negative
impact of the euro area debt crisis by having their own currencies. Further, during the
European sovereign debt crisis, the U.S. economic situation was better compared to that in the
EU (McKee et al., 2012). Hence, despite the dominating connection of the new EU countries
to the EU and the euro area, the positive U.S. announcements were received remarkably well
by the new EU forex markets. In sum, the debt crisis CAR patterns for the U.S. dollar-
denominated exchange rates (Figure 5) indicate that during the European sovereign debt crisis

the new EU markets reacted quite sensitively to positive macro news. In this respect, positive

22 The Eurostoxx gained 4.3% on the day of the speech (8.1% up to the end of July 2012); other important stock
indices performed in a similar way: IBEX 6.1% (13.1%), S&PMIB 5.6% (12.4%), CAC40 4.1% (7.1%), DAX
2.8% (6.0%).
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U.S. macroeconomic data conveyed signs of restored economic growth in the U.S. and
signaled some potential for economic recovery coming to the euro area as well. Hence, the
contrast between the positive news from the U.S. and the bleak economic prospects during the
European sovereign debt crisis seems to be a realistic factor behind this finding.

Our interpretation can be further corroborated by the findings of Barunik et al. (2017),
who, in their intraday analysis, show that negative volatility spillovers among the key world
currencies during 2011-2012 were chiefly tied to the sovereign debt crisis in Europe. In
addition, when comparing the CAR values during the sovereign debt crisis and post-crisis
periods, we observe that the market segment with the euro-denominated exchange rates is
more efficient in the post-crisis period. The situation is different in the market segment with
the U.S. dollar-denominated exchange rates, which becomes less efficient after the European
debt crisis in terms of high CAR values. Finally, the above findings allow us to reject

Hypothesis 8.

5. Conclusions

In this paper, we analyzed the impact of specific information entering the forex market
on the currencies of new EU members (Czech koruna, Hungarian forint and Polish zloty); the
exchange rates are denominated in euro and U.S. dollars. The information covered includes
euro zone/German and U.S. macroeconomic news announcements, and communication on the
monetary policy settings of the ECB and the Fed. In our analysis, we fully exploit the wealth
of intraday data and cover a relatively long period after the global financial crisis (2011—
2015). As a tool, we use event study methodology (ESM) because of its precision in
identifying the reaction of an asset following each event, i.e. a macroeconomic announcement

or policy setting communication. The impact of the events is characterized by the behavior of
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mean abnormal returns. Hence, by using ESM we are also able to assess temporary forex
market inefficiencies.

The results of our analysis can be summarized as follows. The biggest impact, in terms
of the highest abnormal return, in euro-denominated currency pairs occurs on PMI indices, the
Ifo index and the GDP release. With respect to the U.S. dollar-denominated currency pairs,
the highest abnormal returns are linked with the NFP and GDP releases. The longest reaction
in terms of significant abnormal returns after the news release can be traced to announcements
of the PMI, Retail Sales, Ifo, or Industrial Production. The exchange rates with respect to the
U.S. dollar exhibit higher abnormal returns than euro-denominated currency pairs.

We distinguish the surprise element in the announcements by dividing the news into
three clusters—good, bad and neutral news—, which are defined by the difference between
the announcement and its expectation. Larger abnormal returns after euro zone/German news
announcements are generally linked with good news. Conversely, in the case of U.S. dollar-
denominated exchange rates, larger abnormal returns are linked to bad news. The results also
show that the values of statistically significant abnormal returns of euro-denominated
exchange rates are smaller, occur less often, and last for a shorter time than for U.S. dollar-
denominated exchange rates. Finally, the segment of the new EU forex market, where
currencies are traded with respect to the euro, is more efficient than its U.S. dollar-based
counterpart. Examining the EU debt crisis separately, we noticed that the dynamics of the
debt crisis CAR differs for the U.S. dollar-denominated exchange rate returns during the
European debt crisis. Particularly, positive U.S. announcements result in positive CAR. Sharp
differences in the economic development between the U.S. and the euro area during the debt
crisis seem to be a plausible factor behind this result.

Communications on monetary policy settings show that ECB communication matters.

The CZK/EUR exchange rate exhibits the strongest and HUF/EUR the quietest reaction
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among euro-denominated exchange rates. The impact of Fed monetary policy changes on the
new EU country currencies is present but less significant than that of the ECB: both
PLN/USD and HUF/USD depreciate after the Fed eases monetary policy, but there is no
statistically significant impact on the CZK/USD exchange rate.

Our analysis is the first of its kind, providing a comprehensive analysis of the reaction
of selected new EU forex markets to a wide array of macroeconomic information during the
post-GFC period. We show that strong and specific reactions along with temporary

inefficiencies are present in these forex markets.
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Figure 1. One-minute spot exchange rates of local currencies denominated in euro (left) and their

percentage returns (right)
(January 3, 2011 - December 31, 2015)
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Figure 2. One-minute spot exchange rates of local currencies denominated in U.S. dollars (left) and their
percentage returns (right)
(January 3, 2011 - December 31, 2015)
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Figure 3. Box-and-whisker plots of percentage abnormal returns (AR%) linked to clusters of good, bad

and neutral news
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Figure 4. Cumulative mean abnormal returns (CAR in %) on the currency pairs linked to good, bad and
neutral news

Total examined period (2011-2015)
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Figure 5. Cumulative mean abnormal returns (CAR in %) on the currency pairs linked to good, bad and

neutral news
EU debt crisis (3.1.2011- 26.7.2012)
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Figure 6. Cumulative mean abnormal returns (CAR in %) on the currency pairs linked to good, bad and

neutral news
Post-EU debt crisis (27.7.2012 - 31.12.2015)
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Table 1. German/euro zone and U.S. macroeconomic news release calendar

Time (CET) |Germany/
Eurozone
11:00 a.m. ZEW German Economic Sentiment Index (on 2nd or 3rd
Tuesday of the current month)
9:30 a.m. PMI German Manufacturing & Non-Manufacturing Sector
(3 weeks into current month)
10:00 a.m. IFO German Business Climate Index (3
weeks into current month)
11:00 a.m. Eurozone Flash CPI (around the end of
the current month)
11:00 a.m. Eurozone Retail Sales (around 35
days after the month
11:00 a.m. Eurozone PPI (around 35 days after
the month ends)
8:00 a.m. German Industrial Production (about 40 days
after the month ends)
11:00 a.m. Eurozone Trade Balance (about 45 days
after the month ends)
8:00 a.m. German preliminary GDP (about 45
days after quarter ends) .
16 1922 2528 315 9 1014 1517 18 20 21 24 25 27 30 30|1 1520 30
Mont Month Month
h X X+1 X+2
Time (CET) |U
S
A
4:00 p.m. PMI Manufacturing Index (1st business
day after the month ends)
2:30 p.m. NFP (1st Friday after the
month ends)
4:00 p.m. PMI Non-manufacturing Index (3rd business
day after the month ends)
2:30 p.m. Retail Sales (about 13 days after
the month ends)
2:30 p.m. PPI (about 14 days after the
month ends)
3:15 p.m. Industrial Production about 16 days after
the month ends)
2:30 p.m. CPI (about 16 days after the
month ends)
2:30 p.m. Core Durable Good orders (about 26
days after month ends)
2:30 p.m. Trade Balance (about 35 days

after month ends)
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2:30 p.m. Advance GDP (about 30 days
after quarter ends)

252831|2 3 5 1112141517 18202124252630{1 5 101520 30

Mont Month Month
h X X+1 X+2

Notes: The table shows the sequence of the examined macroeconomic news announcements in Germany/euro zone and the U.S.A.
The time difference between the European and U.S. financial markets is accounted for by setting a homogenous CET time for all news
releases so there is no time difference. We took into consideration that Daylight Savings Time starts two weeks earlier in the U.S.A. than in
Europe in spring and ends one week later in the fall. All announcements are released monthly, except for GDP, which is measured quarterly.

The announcements are abbreviated as follows: NFP — Nonfarm Payrolls, PMI — Purchasing Managers’ Indices from the
Manufacturing and Non-Manufacturing (Serv. — Service) Sectors, GDP — Gross Domestic Product, Ind. Prod. — Industrial Production, Core
DGO - Core Durable Goods Orders, Trade. Bal. — Trade Balance, CPI — Consumer Price Index, PPl — Producer Price Index, ZEW — German
Economic Sentiment Index, IFO — German Business Climate Index, Ret. Sales — Retail Sales.

A confounding events problem may occur if two or more macroeconomic announcements are released on the same day within a
90-minute time span and do not have the same hypothesized effect on the quoting currency. In the U.S., the problem is chiefly connected
with CPI, PPI and Industrial Production. Industrial Production is always released 45 minutes after the price indices. We consider news on
CPI, PPI and Industrial Production only if they do not contain contradictory information, i.e., if all the announcements have the same effect
on the quoting currency. Altogether, only 39 of 60 price announcements are examined (CPI and PPI). Regarding German PMI indices, we
analyze 32 out of 60 events, because PMI indices from the manufacturing and non-manufacturing sectors are usually released at the same

date and hour.
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Table 2. Effect of Monetary Policy on Abnormal Returns
Panel A. Effect of the ECB Monetary Policy on Abnormal Returns

44

CZK/EUR (12) PLN/EUR (12) HUF/EUR (12)

é AR % TezQ AR % TczQ | AR% TezQ
5 | 0.000 c|1.69 | 0.020 -0.56 | 0.003 a|3.49
.4 | 0.003 a|356 |-0.002 |b|205 |0.001 1.09
3 | 0.006 0.64 | 0.005 0.18 | 0.003 0.20
.2 | -0.002 0.56 |-0.016 |a | 3.18 | -0.005 1.39
1 |-0.005 |c|1.89 |0.013 0.37 | 0.005 c|1.91
o |0.021 -0.57 | 0.007 -0.20 | 0.016 -1.46
1 0.000 a | 277 0.042 -1.00 | 0.007 0.47
» | 0.007 b|2.30 |0.025 -3.00 | 0.005 -0.21
3 -0.018 a | 2.66 0.027 -0.13 | 0.024 -1.76
4 |-0.001 |b|208 |-0.009 1.53 | 0.000 -0.08
5 | 0.005 095 |-0.012 |a|3.54 |0.018 0.80
¢ | 0.001 a|2.77 | 0.005 0.17 | 0.001 0.61
;7 |0.011 0.38 |-0.003 |c|1.65 |-0.008 1.34
g | 0.019 -0.02 | -0.004 |b|2.51 |0.000 0.86
9 | 0.011 1.40 | 0.002 0.90 | 0.024 -0.71
10 | 0.011 b | 2.15 0.024 -1.77 | 0.004 0.91
11 | -0.003 c | 1.66 -0.007 b | 2.44 0.004 -0.46
12 | 0.021 0.37 | -0.006 1.09 | 0.027 -0.51
13 | -0.005 1.43 | 0.025 -0.45 | 0.005 0.20
14 | 0.008 1.33 | -0.007 1.44 |-0.010 |a|3.33
15 | -0.007 |a|274 |-0.008 |a|271 |0.004 -0.14

0.000 c 1.69 0.000 -0.56 0.000 a 3.49
0.000 a 3.56 0.000 b 2.05 0.000 1.09
0.000 0.64 0.000 0.18 0.000 0.20
0.000 0.56  0.000 a 3.18 0.000 1.39
0.000 ¢ 1.89 0.000 0.37 0.000 c 191
0.000 -0.57 0.000 -0.20 0.000 -1.46
0.000 a 2.77 0.000 -1.00 0.000 0.47
0.000 b 2.30 0.000 -3.00 0.000 -0.21
0.000 a 2.66 0.000 -0.13 0.000 -1.76
0.000 b 2.08 0.000 1.53 0.000 -0.08
0.000 0.95 0.000 a 3.54 0.000 0.80
0.000 a 2.77 0.000 0.17 0.000 0.61
0.000 0.38 0.000 ¢ 1.65 0.000 1.34
0.000 -0.02 0.000 b 2.51 0.000 0.86
0.000 1.40 0.000 0.90 0.000 -0.71
0.000 b 2.15 0.000 -1.77 0.000 091
0.000 c 1.66 0.000 b 2.44  0.000 -0.46
0.000 0.37 0.000 1.09 0.000 -0.51




0.000 1.43  0.000 -0.45 0.000 0.20

0.000 1.33  0.000 1.44  0.000 3.33

0.000 a 2.74 0.000 2.71  0.000 -0.14
Panel B. Effect of the Fed Monetary Policy on Abnormal Returns

CZK/USD (6) PLN/USD (6) HUF/USD (6)

é AR % TczQ AR % TczQ AR % TczQ
s | 0.002 1.11 -0.001 0.08 | -0.015 2.94
.4 | 0.002 0.86 0.009 -0.83 | 0.001 0.18
3 | -0.010 1.54 0.002 0.55 | 0.009 0.03
2 | -0.032 1.47 -0.019 1.19 | -0.002 1.15
.1 | -0.002 1.21 -0.064 1.58 | -0.076 3.16
o |-0.013 0.51 -0.024 1.70 | -0.049 2.19
1 | -0.045 1.61 0.010 -0.15 | 0.015 -0.12
2 | 0.018 -0.36 | 0.002 0.76 | 0.020 0.12
3 | 0.004 0.54 0.000 0.98 | 0.020 -0.82
a4 | 0.010 -0.29 | 0.027 -0.85 | -0.007 1.67
5 |-0.021 0.86 0.000 -0.03 | 0.024 0.08
¢ | 0.002 0.88 0.031 0.05 | 0.005 0.52
7 | 0.004 0.88 0.027 -0.30 | -0.005 -0.03
s | 0.073 0.02 0.020 0.03 | 0.013 0.38
o | 0.015 -0.12 | -0.039 2.64 | 0.017 0.22
10 | 0.008 0.31 0.027 0.59 | -0.008 1.32
11 | 0.039 -0.04 | 0.046 -0.36 | 0.040 -0.25
12 | 0.001 1.15 -0.005 1.71 | 0.023 -0.88
13 | -0.014 1.31 0.001 0.69 | -0.019 2.36
14 | -0.018 0.98 0.005 0.26 | -0.008 0.61
15 | 0.014 -1.69 | -0.005 0.07 | -0.010 0.46

0.000 1.11 0.000 0.08 0.000 2.94
0.000 0.86 0.000 -0.83  0.000 0.18
0.000 1.54 0.000 0.55 0.000 0.03
0.000 1.47 0.000 1.19  0.000 1.15
0.000 1.21 0.001 1.58 0.001 3.16
0.000 0.51 0.000 1.70  0.000 2.19
0.000 1.61 0.000 -0.15 0.000 -0.12
0.000 -0.36  0.000 0.76  0.000 0.12
0.000 0.54 0.000 0.98 0.000 -0.82
0.000 -0.29  0.000 -0.85 0.000 1.67
0.000 0.86 0.000 -0.03 0.000 0.08
0.000 0.88 0.000 0.05 0.000 0.52
0.000 0.88 0.000 -0.30 0.000 -0.03
-0.001 0.02 0.000 0.03 0.000 0.38
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0.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.12
0.31
-0.04
1.15
131
0.98
-1.69

0.000
0.000
0.000
0.000
0.000
0.000
0.000

2.64
0.59
-0.36
1.71
0.69
0.26
0.07

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.22
1.32
-0.25
-0.88
2.36
0.61
0.46

Note: The symbols a, b and ¢ denote statistical significance at the 1%, 5% and 10% levels based on the Corrado-

Zivney T statistics.
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