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1. INTRODUCTION 

The establishment of independent central banks in Central and Eastern 
European (CEE) countries is a relatively new development and there is, 
therefore, not much evidence accumulated yet, which indicates whether 
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central banks announcements in these economies can create wealth effects 
via movements in stock prices and foreign exchange rates and whether they 
can reduce market uncertainty. In this study, we analyze the impact of 
monetary policy communication of the National Bank of Poland (NBP), i.e. 
the NBP decisions about the changes of interest rates and the NBP 
announcements of new macroeconomic figures, on the Polish financial 
market. We provide evidence on how investors react to public information 
released by the NBP in two main segments of the financial sector: the 
foreign exchange market and the stock market.  

Our study is similar in spirit to the work by Gómez, Melvin and Nardari 
(2006) who investigated how the actions of the European Central Bank 
(ECB) affected investor reaction and, hence, the determination of the Euro 
exchange rate. It is also related to a recent paper by Bastidon, Huchet and 
Kocoglu (2016) who evaluated the effect of the ECB’s monetary policy 
announcements on interbank spreads in the period between July and 
December 2011 during the Eurozone sovereign debt crisis.1 

We focus on Poland for a few reasons. First, it is by far the largest 
financial market and the biggest economy in the CEE region. For example, 
according to the Bank for International Settlements (BIS) triennial reports, 
the BIS snapshot surveys conducted in 2001, 2004, 2007, 2010, 2013 and 
2016 show that Poland’s foreign exchange market was roughly twice as 
large in size as the markets in the Czech Republic and in Hungary (see: 
Triennial Central Bank Survey, 2007, 2010, 2013 and 2016). The Polish 
stock market is also the biggest in the region. The Warsaw Stock Exchange 
(WSE) is the largest market of its kind in Central and Eastern Europe and the 
one that is most dynamically growing among all the European stock trading 
centres. In terms of the number of the new initial public offerings (IPOs), in 
2012 the WSE was the most active market not only in the CEE region but 
also in the whole of Europe. The issuers listed on the WSE represented about 
51% of companies from the region’s exchanges and their share in equities 
trading in Central and Eastern Europe went up to 54.2% in 2012 (see: Fact 
Book 2013. Warsaw Stock Exchange, 2013). Second, there have been 
significant institutional and macroeconomic changes, including central bank 
development, after Poland implemented market reforms in the 1990s and 
            
1 Bastidon, Huchet and Kocoglu (2016) found that the ECB’s announcements did not have 
consistently an overall calming effect. For example, although the asset buyout announcements 
decreased market stress, the liquidity provision releases had a stressing effect while interest 
rates and liquidity provision announcements did not have any significant effect at all. 
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subsequently joined the European Union (EU) in 2004. Third, the NBP has 
been conducting, as a rule, a transparent communication policy with 
financial markets and since August 2000 it has been regularly publishing a 
wide range of macroeconomic data regarding its monetary policy variables. 
The calendar of these announcements is known and disseminated a long time 
in advance, so market participants always know it and can take it into 
account in their investment decisions.  

In this study, we are interested in the uncertainty (i.e. risk) effects and 
also in the wealth (i.e. return) effects of the NBP communication. Our 
findings have significant theoretical and policy implications. First, our 
results can help understand how monetary transmission mechanism works  
in emerging economies undergoing significant institutional and 
macroeconomic changes, such as in Poland. Second, as the evidence on the 
effects of public information released by central banks (reviewed in the next 
section) is still limited, our results may contribute to a better understanding 
of the link between the monetary policy executed by central banks, its 
implementation in practice and, subsequently, may be useful for the 
construction of new theoretical models of asset price determination. If a 
significant empirical link exists between monetary policy announcements 
and foreign exchange market activity, then exchange rates could play a more 
important role in monetary policy decisions. Third, our results have 
implications for short-term investors because we provide daily evidence of 
whether central bank communication creates significant changes in market 
returns affecting investors’ wealth and market risk through changes in prices 
and in trading volume.  

The remainder of this paper is organized as follows. Section 2 provides a 
literature review of the impact of public announcements on financial markets 
with a focus on the newly emerging European markets. Section 3 discusses 
methodology, section 4 describes the data, while sections 5, 6 and 7 report 
the empirical results. The last section 8 offers discussion, some policy 
implications of the main findings and our final conclusions. 

2. LITERATURE REVIEW 

The available empirical literature evidencing the impact of public 
announcements on financial markets and asset prices in emerging market 
countries, in particular in the CEE region, is limited and contributes 
predominantly to our understanding of the reactions of returns of various 
financial instruments (mainly in the stock market) while very few papers 
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concern the trading volume and the dynamics of market activity captured by 
the volume of trade data.2 As an example, to the best of our knowledge there 
exists only one previous study which used the currency volume of trade data 
from the foreign exchange market in Poland (Brzeszczyński and Kutan, 
2015).  

Generally, the existing international literature presents two related 
streams of papers: one focusing on the impact of global news, represented 
usually by the announcements made in the United States (US), and one on 
the domestic news. 

Wongswan (2009) provided evidence about the impact of the US 
monetary policy announcement surprises on equity indexes in developed and 
emerging economies. The reported results show large and significant 
response of Asian, European and Latin American equity indexes to the US 
monetary policy announcement surprises at short time horizons. However, in 
the Wongswan (2009) study no CEE country was included (it covered only 
some other emerging market countries in Asia and Latin America). 

Nikkinen, Omran, Sahlström and Äijö (2006) analyzed the behaviour of 
volatilities around 10 important scheduled US macroeconomic 
announcements on stock markets in several world regions, including such 
countries as the Czech Republic, Poland, Hungary, Slovakia and Russia. 
Using cross-sectional monthly data, they find that these markets as a group 
are not affected by the US announcements.  

Hanousek, Kočenda and Kutan (2009) analyzed the impact of foreign 
macroeconomic announcements (from the US and the EU) on stock market 
returns using the intra-day data from the Czech Republic, Hungary and 
Poland. They reported that all these markets are subject to significant 
spillovers directly via the composite index returns from neighbouring 
markets or indirectly through the transmission of macroeconomic news. 

Korczak and Bohl (2005) investigated, among others, the changes in 
home market stock prices and trading volume around depositary receipts 
issuance on a sample of the Czech, Hungarian, Polish, Russian, Slovak and 
Slovenian stocks and report significant increases in both the stock prices and 
volume. 

Another paper on the emerging markets, but analyzing different types of 
announcements, is the work by Kaminsky and Schmukler (2002). They 
investigated what types of local and neighbouring-country news caused 
            
2 For a recent review of the literature on the link between public announcements and financial 
markets reactions in emerging economies see: Brzeszczyński, Gajdka and Kutan (2015). 
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stock market movements during the Asian crisis. The results show that the 
news about agreements with international organizations and credit rating 
changes turned out to be most important in explaining large movements in 
stock prices. 

Ganapolsky and Schmuckler (2001) analyzed the reaction of Argentina’s 
stock market index, Brady bond prices and Peso-deposit interest rates to 
policy announcements and news reports received by markets during the 
Mexican crisis of 1994–1995. Those types of information that were 
perceived as increasing the credibility of the currency board (i.e. the 
agreement with the International Monetary Fund, the dollarization of reserve 
deposits in the central bank and changes in reserve requirements) had a 
positive impact on market returns. In a related paper, Robitaille and Roush 
(2006) provided evidence about the impact of the US macro data and the 
FOMC announcements on the stock market index in Brazil and on the yield 
spread in the Brazilian government US Dollar-denominated bonds market. 

These existing studies for emerging markets, especially the ones using the 
data from the CEE countries, have focused mainly on stock markets and 
there is only a small number of papers, which concern other market 
segments. For example, Poghosyan, Kočenda and Zemčik (2008) found that 
the Armenian central bank’s foreign exchange market interventions affected 
public expectations regarding foreign exchange fluctuations. Similarly, 
Loiseau–Aslanidi (2011) reported that sterilized foreign exchange 
interventions by the National Bank of Georgia increased the volatility (i.e. 
conditional variance) of the domestic currency exchange rate against the US 
Dollar. Andritzky, Bannister and Tamirisa (2007) presented an investigation 
of the emerging market bonds reaction to macroeconomic announcements 
and demonstrated that all analyzed news affected the volatility of the bonds 
market. However, the announcements appeared to matter less for countries 
with more transparent policies and higher credit ratings. Frömmel, Han and 
Gysegem (2015) examined the link between jumps in the Hungarian 
Forint/Euro exchange rate and news releases. They found that scheduled and 
unscheduled news announcements explain about half of the significant 
jumps in the foreign exchange market in Hungary.  

Serwa (2006) provided evidence on the short-term reactions of the 
emerging financial market in Poland to the domestic central bank monetary 
policy announcements measured by the movements in the official interest 
rate. The findings reported by Serwa (2006) show that only the short-term 
interest rates respond significantly to the official interest changes but not the 
long-term interest rates, stock indices and foreign exchange rates. Moreover, 
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the unexpected monetary policy changes have a stronger influence on the 
money market than the nominal changes in the official interest rate on the 
days of the monetary policy announcements. Our paper is different from that 
work. While Serwa (2006) focuses on the official rate changes, we analyze a 
broader group of announcements made by the Polish central bank, including 
those on interest rates and a number of monetary aggregates. 

In another paper related to ours, Rozkrut et al. (2007) investigated the 
impact of statements of the key policy makers related to future monetary 
policy decisions (verbal statements reported by major news agencies and 
official communiqués of the central banks) on the exchange rates in three 
CEE countries. They found that the verbal comments of policy makers in the 
Czech Republic, Hungary and Poland influence the behaviour of the 
currency market, however this effect varied within the analysed group. Our 
paper also differs from Rozkrut et al. (2007). They examined verbal 
statements, while we focus on the NBP communications. 

Brzeszczyński and Kutan (2015) analysed the reaction of the currency 
market in Poland to the NBP communication of the new monetary policy 
data, but the investigated period covered only the early years from 2000 to 
2003 and a smaller selection of the NBP announcements. The evidence 
presented by Brzeszczyński and Kutan (2015) suggests that the NBP’s 
actions stabilized the markets in terms of reduced volatility and that they 
also increased investors’ activity. 

Among other studies which focused on the Polish data, Ziarko-Siwek 
(2004) investigated the market rates’ reaction to the NBP reference rate 
changes in Poland and found that, although the Polish financial market was 
generally not efficient, some interest rates (e.g. long-term bond market rates) 
were responding consistently with the expectations implied by the efficient 
market hypothesis. 

Kubacki (2014) analysed how markets in Poland, the Czech Republic and 
the UK reacted to the central banks announcements about the decision to 
change (or not to change) the level of the reference rate. This study focused 
on the instruments representing the short-term section of the yield curve, 
long-term section of the yield curve and the stock market. Kubacki (2014) 
argued that although it is difficult to draw firm conclusions about the 
efficiency of the markets under consideration, as they are not fully 
informationally efficient, the UK market was found to have a higher level of 
transparency and credibility than the markets in the Czech Republic and 
Poland. 
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Janecki (2012) examined the reaction of the interbank market and bonds 
market to the decisions about the NBP reference rate changes in the period 
2001–2011. The results of this study show that the unexpected rate changes 
caused more significant interbank rates reaction and that the reference rate 
increase had a stronger impact than its decrease on the interbank market. 
Janecki (2012) also found that the short-term interbank market rates were 
characterized by stronger reactions to the decisions about the reference rates 
than the long-term interbank market rates. However, the differences between 
the interbank and bonds markets were so large that it was not possible to 
formulate any uniform conclusion about the reaction of both markets to the 
central bank decisions. 

Włodarczyk (2008) investigated the impact of the Monetary Policy 
Council (MPC) members’ comments on the prices of FRA contracts, interest 
rates SWAPs and on the expectations of market participants in Poland in the 
period from February 2004 to March 2007 and found that the MPC, through 
their members’ comments, may have had an influence on market 
expectations and the prices of some financial assets (e.g. FRA contracts). 

Saba and Kudła (2014) examined how the changes of the NBP reference 
rate impact the prices and the volatility of the WIG20 index, i.e. the index of 
the largest and the most liquid stocks of the Polish capital market. They split 
the changes of interest rates taking place after the decisions of the MPC and 
extract the expected and unexpected components. Subsequently, using the 
GARCH-type models, they assessed the direction and strength of the impact 
of these components on the changes of the WIG20 index and its volatility. 
This analysis confirmed the impact of the unexpected interest rate changes 
but not the expected ones. However, at the same time there was no evidence 
that stronger unexpected changes or changes headed in particular direction 
(positive or negative) had a significant impact on the value of the stocks on 
the Warsaw Stock Exchange. 

Filipowicz (2013) investigated how stock returns react to the changes of 
the NBP reference rate using the data for 9 stocks from the WIG20 index 
and based on the ARMA-GARCH type models. The results of this study 
show that only in some cases the stock prices reacted to the NBP interest rate 
decisions.  

Będowska-Sójka (2016) examined the behaviour of liquidity measures 
(trading volume, number of transactions, volatility and market depth) around 
the time of price jumps on the Warsaw Stock Exchange employing intra-
daily data. Using the 10-minutes returns for the most liquid stocks quoted on 
the Polish stock market, this study reported that macroeconomic and firm 
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specific news are not associated with significant jumps in the liquidity 
variables, which suggests the limited role of public information releases and 
the larger role of private information during the investigated sample period. 

Baranowski and Gajewski (2016) provided evidence on the forward 
guidance (FG) policy credibility in Poland by investigating changes in the 
professional forecasters’ perceived ex-ante monetary policy rule associated 
with the introduction of the FG policy. Using the Taylor rule framework and 
employing micro-level data, they tested the perception of monetary policy in 
Poland among professional forecasters. The results presented in the study by 
Baranowski and Gajewski (2016) show that the Taylor principle was 
violated in the forward guidance period, which is interpreted as the evidence 
in favour of the credibility of the forward guidance approach. 

Büttner and Hayo (2012) analysed the impact of news on the financial 
markets (interbank deposits, bond, currency and stock markets) in the Czech 
Republic, Hungary and Poland using the GARCH models’ framework. They 
found that macroeconomic shocks significantly affected short-term interest 
rates and, to a lesser extent, other financial variables. Political and fiscal 
news had an impact on long-term bond yields and on the exchange rates. 
News displayed prominently in the media had a greater impact on financial 
markets than other news. In addition, the sources of news themselves also 
appear to matter. Büttner and Hayo (2012) further discovered the 
asymmetric effects of news on the investigated markets. Finally, they also 
found that macroeconomic shocks had the strongest impact on financial 
markets in Hungary, while political news had the strongest influence both in 
Hungary and in Poland. 

Kapuściński et al. (2014) presented a comprehensive analysis of the 
monetary policy transmission mechanism in Poland. They found that it is 
broadly similar to the mechanisms functioning in the developed markets. 
The most visible changes observed in Poland lately, according to their 
findings, include the decreasing role of the foreign exchange rates on the 
consumption prices and stronger reaction of inflation to the central bank 
interest rates movements. 

Overall, in the available literature there exist only limited studies on the 
emerging markets, especially those in the EU countries. Moreover, most of 
them focus on financial market returns and they do not examine the effects 
related to trading volume. Our paper, however, presents new results for the 
foreign exchange market and stock market using not only the price returns 
but also the variables which capture the foreign exchange and stock market 
trading activity. 
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The literature also provides suggestions as to why investors in emerging 
financial markets, and their reactions to news, may be different than those in 
other countries. For example, Serwa (2006) argues that emerging markets 
may react with low sensitivity to the monetary policy events due to the 
weakness of their monetary authorities, the limited confidence of investors in 
their actions and the inefficiency of their financial markets. Wongswan 
(2009) provides empirical evidence showing that the size of equity markets’ 
reactions in response to the US monetary policy news in the sample of 15 
emerging and developed markets varies greatly across those countries and 
that the cross-country response variation is linked to the proxies of their 
level of financial integration with the US as the world’s leading market. 
Hausman and Wongswan (2011) analyzed the impact of the US monetary 
policy surprises on equity indexes, interest rates and foreign exchange rates 
in 49 countries and also found significant variations across them, which was 
related to the differences in exchange rate regimes and the proportion of 
asset holdings owned by the US investors in those markets. Hence, it is 
reasonable to argue that the responses of the emerging and developed 
markets depend on the level of their development, strength of monetary 
policy authorities and integration of their markets with the global financial 
system. 

In summary, the available results for the emerging markets, especially 
those in the new EU countries, are still scarce. Our study extends, therefore, 
the existing literature by providing new evidence for both the foreign 
exchange and stock market using not only the stock market and foreign 
exchange rate returns but also the variables capturing the investors’ activity 
in both those market segments. 

3. METHODOLOGY 

In this study, we focus on the stock market and on the foreign exchange 
market and we construct models for stock market index returns, stock market 
activity as well as foreign exchange rate returns and foreign exchange 
market activity.  

We exploit the following dependent variables in the respective models. 
For the stock market we use broad stock market index WIG index returns 
and WIG index volume of trade, while for the foreign exchange market we 
use PLN/USD exchange rate returns and PLN/USD bid-ask spread. In these 
models we introduce dummy variables to capture the NBP announcements 
effects. Models of WIG index returns and PLN/USD exchange rate returns 
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allow us to investigate the effects in prices (i.e. wealth effects) while models 
of WIG index volume of trade and PLN/USD bid-ask spread help us 
understand the impact on investors’ activity which affects the volatility of 
prices (i.e. risk effects). In the absence of the availability of the volume of 
trade data for the foreign exchange market, we use the bid-ask spread as a 
proxy of market activity (assuming that trading volume and bid-ask spread 
are inversely related).3  

Because strong ARCH effects were detected in all models (models of 
returns, trading volume and bid-ask spread), we utilize GARCH 
methodology (c.f. Engle, 1982 and Bollerslev, 1986) as our modelling 
approach. Due to their specific design, the GARCH models are a very 
convenient methodological framework to investigate the effects of 
announcements in both: (a) mean equation (capturing wealth effects) and (b) 
conditional variance equation (where variance is a proxy for risk).  

Below we present a detailed description of the methodology applied in 
this paper.4 

3.1. Modelling effects in stock market index returns and volatility 

We propose to estimate the following GARCH(1,1) model to capture the 
effects of the NBP communication in the WIG index returns ( WIG

tr ). It 
includes the NBP announcement dummies for each variable in the 
conditional variance equation: 

 t0
WIG
tr ξα +=  (1) 

 t31t2
2

1t10t DUMhh ββξββ +++= −−  (2) 

where: 
,...AL,BPQ,BPM,RM,MS,INTRATEDUM t =  etc.  

            
3 The volume of trade databases from the foreign exchange market are not publicly available 
and for this reason there exist very few papers which use such data in academic research (see, 
for example, the study by Brzeszczyński and Melvin (2006) which relies on the data obtained 
directly from Reuters currency dealing platform as a proprietary source). Given such limited 
access to the foreign exchange market volume data, the bid-ask spread is the best possible 
proxy variable that can be employed to capture the changes in the currency market activity. 
4 The methodology adopted in this study follows the approach and the modelling techniques 
proposed by Brzeszczyński and Kutan (2015). 
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Its extended version is as follows: 

 0 1 1
WIG

t t tr rvolumeα α ξ−= + +  (3) 

 2
0 1 1 2 1 3 1 4t t t t th h rvolume DUMβ β ξ β β β− − −= + + + +  (4) 

where rvolumet is the percentage change of the WIG volume (turnover by 
value). 

The NBP announcements of the interest rate and the new macroeconomic 
figures describing the changes in the NBP monetary policy, which we 
employed in this study, are: (1) Interest Rate (INTRATE), (2) Money Supply 
(MS), (3) Reserve Money (RM), (4) Balance of Payments – monthly (BPM), 
(5) Balance of Payments – quarterly (BPQ), (6) Official Reserves (OFRES), 
(7) Liquid Assets and Liabilities in Foreign Currencies (AL), (8) Foreign 
Debt (FDEBT) and (9) International Investment Position (IIP). 

The lagged volume variable rvolumet–1 is introduced in the mean equation 
(3) under the assumption that price and quantity in the stock market are 
determined jointly (so we do not assume independent random walks). In the 
conditional variance equation (4) the lagged rvolumet–1 is used to avoid any 
possible simultaneity bias, which could appear if it was omitted from the 
model. We adopted a similar approach in the subsequent models discussed in 
this section and in the next sections of the paper. 

We also test whether the central bank announcements affect the mean of 
the stock market returns by including the dummy variables in the mean 
equation and we propose to estimate the following GARCH model: 

 tt10
WIG
t DUMr ξαα ++=  (5) 

 1t2
2

1t10t hh −− ++= βξββ  (6) 

and its extended version: 

 tt21t10
WIG
t DUMrvolumer ξααα +++= −  (7) 

 1t31t2
2

1t10t rvolumehh −−− +++= ββξββ . (8) 

The estimation method applied in all ARCH class models in our study 
was based on the Marquardt algorithm (Marquardt, 1963) available as a 
standard option in EViews software. We performed all the estimations 
assuming that the residuals are conditionally normally distributed. However, 
we further checked the variants of the models with other distributional 
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assumptions, which we discuss later in the section dealing with the 
robustness analyses. 
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Following Cheung and Ng (1996), who argue that the failure to include 
the dummy variables, which are significant in the variance equation of an 
ARCH class model, in the mean equation may affect the estimation results, 
we adopted the approach that in all our models the parameters for the 
dummy variables are estimated jointly (i.e. in one estimation for the mean 
equation and for the conditional variance equation). 

In all the models in our study (discussed in this section and in all the 
other subsequent sections) we rigorously tested for the existence of 
autocorrelation. If autocorrelation was detected, we removed it by imposing 
an appropriate structure of AR and/or MA terms. We used the Ljung-Box Q 
test and we confirmed at the Q(10) level that all the results in all the models 
are free from autocorrelation. 

Figures 1a-1b present the WIG index (levels and returns) over the entire 
sample period from 1 August 2000 to 31 July 2012. 

The proposed methodology allows to address directly the main goal of 
our paper by measuring both the uncertainty and wealth effects of the NBP 
communication. Uncertainty effects are quantified by the dummy variables 
that capture the influence of the NBP announcements on the level of the 
conditional variance in the ARCH class models, which is interpreted as the 
impact on the increase or on the decrease of market risk (depending on the 
sign of the estimated dummy parameters). Similarly, the wealth effects are 
quantified by the dummy variables introduced in the mean equation of the 
ARCH class models, which measure the impact of the NBP announcements 
on the subsequent movements of the analyzed prices (which we model as 
their returns). Statistically significant effects in the mean equation suggest 
that investors may be able to exploit the movements of prices following the 
NBP communication events and construct investment strategies leading to 
profitable financial outcomes (hence, the wealth effects may be possible to 
achieve in practice as a result of such investment decisions relying on 
information about the NBP news). 

3.2. Modelling effects in stock market activity and volatility  

Similarly, we employ a GARCH model to assess the impact of the NBP 
communication on the changes in activity of stock market investors captured 
by the WIG index volume of trade (rvolumet) with the NBP announcement 
dummy variables in the conditional variance equation: 
 t

WIG
1t10t rrvolume ξαα ++= −  (9) 

 t31t2
2

1t10t DUMhh ββξββ +++= −− . (10) 
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In order to test whether the announcements have any impact on the mean 
of the WIG volume variable, we also employ the following GARCH model 
where the NBP announcements dummies are now included in the mean 
equation: 

 tt2
WIG

1t10t DUMrrvolume ξααα +++= −  (11) 

 1t2
2

1t10t hh −− ++= βξββ  (12) 

Figures 2a-2b present the WIG index volume of trade (levels and 
percentage changes) over the entire sample period from August 2000 to July 
2012. 

3.3. Modelling effects in foreign exchange returns and volatility 

In order to evaluate the effects of the NBP communication in the foreign 
exchange market, we propose to estimate the following GARCH(1,1) model 
of the PLN/USD exchange rate returns ( USD/PLN

tr ) with the announcement 
dummies for each variable introduced in the conditional variance equation: 

 t0
USD/PLN

tr ξα +=  (13) 

 t31t2
2

1t10t DUMhh ββξββ +++= −−  (14) 

where: 

,...AL,BPQ,BPM,RM,MS,INTRATEDUM t =  etc.  

and its extended version: 

 t1t10
USD/PLN

t rspreadr ξαα ++= −  (15) 

 t41t31t2
2

1t10t DUMrspreadhh βββξββ ++++= −−−  (16) 

where rspreadt  is the percentage change of the PLN/USD bid-ask spread. 

We also test whether the unexpected central bank announcements affect 
the mean of the foreign exchange rate returns by including the dummy 
variables in the mean equation, so we propose to estimate the following 
GARCH model: 
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 tt10
USD/PLN

t DUMr ξαα ++=  (17) 

 1t2
2

1t10t hh −− ++= βξββ  (18) 

and its extended version: 

 tt21t10
USD/PLN

t DUMrspreadr ξααα +++= −  (19) 

 1t31t2
2

1t10t rspreadhh −−− +++= ββξββ . (20) 

Figures 3a-3b present the PLN/USD exchange rate (levels and returns) 
over the entire sample period from August 2000 to July 2012. 

3.4. Modelling effects in foreign exchange market activity and volatility 

Similarly, we employ a GARCH model to estimate the impact of the NBP 
announcements on the changes in activity of currency market investors 
captured by the PLN/USD bid-ask spread ( trspread ) with the 
announcement dummy variables in the conditional variance equation: 

 t
USD/PLN

1t10t rrspread ξαα ++= −  (21) 

 t31t2
2

1t10t DUMhh ββξββ +++= −− . (22) 

The impact of the announcements on the mean of the bid-ask spread 
variable is captured by the following GARCH model where the NBP 
communication dummies are now included in the mean equation: 

 tt2
USD/PLN

1t10t DUMrrspread ξααα +++= −  (23) 

 1t2
2

1t10t hh −− ++= βξββ . (24) 

Figures 4a-4b present the PLN/USD exchange rate bid-ask spread (levels 
and percentage changes) over the entire sample period from August 2000 to 
July 2012. 

4. DATA AND SAMPLE PERIOD 

Our sample covers 12 years from 1 August 2000 until 31 July 2012. The 
beginning of this period was chosen as 1 August 2000 because August in the 
year 2000 was the first month when regular announcements by the Polish 
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central bank NBP started. The frequency of data in our database is daily and 
it covers a total of 3131 observations. 

We capture the NBP announcements by constructing dummy variables 
for the interest rate change announcements and for the new macroeconomic 
figures releases on the announcement day (day t) and for the following day 
(day t+1). Across all the NBP announcements in the entire period of our 
analysis in the 12 years sample from 1 August 2000 to 31 July 2012 we have 
a total of 862 events. 

The two main sources of data, which we used for the construction of our 
database, are as follows: (1) National Bank of Poland (data about the NBP 
announcement dates of new macroeconomic figures and interest rates) and 
(2) Datastream and Bloomberg (data about stock market and foreign 
exchange market prices, volume of trade and bid-ask spreads). 

Table 1 
The NBP interest rate and macroeconomic data announcements  

in the period from 1 August 2000 to 31 July 2012 

Announcements Number  
of announcements Frequency Timing  

of announcements 

Interest rate 
(INTRATE) 50 Irregularly 

Announcement after the 
decision of the Monetary 

Policy Council 
Money Supply 

(MS) 144 Monthly Usually 12th–14th calendar 
day of every month 

Reserve Money 
(RM) 144 Monthly Usually 5th–7th calendar 

day of every month 
Balance of Payments 

(BPM) 143 Monthly Usually middle of every 
month 

Balance of Payments 
(BPQ) 35 Quarterly Usually end of every 

quarter 
Official Reserves  

(OFRES) 144 Monthly Usually 5th–7th calendar 
day of every month 

Liquid Assets and Liabilities 
in Foreign Currencies  

(AL) 
142 Monthly 

Usually 19th–21th 
calendar day of every 

month 
Foreign Debt  

(FDEBT) 39 Quarterly Usually end of every 
quarter 

International  
Investment Position 

(IIP) 
21 Quarterly Usually end of every 

quarter 

TOTAL 862   

Source: National Bank of Poland and authors’ own calculations. 
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Figure 5. Distribution of the NBP announcements in the period from 1 August 2000 to  
31 July 2012 

Source: National Bank of Poland. 
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The WIG index is quoted on the Warsaw Stock Exchange (WSE) and the 
WSE is also the original source of the WIG volume of trade data. The foreign 
exchange rate PLN/USD is quoted on the international interbank currency 
market and this data (including the bid and ask rates) is reported in Bloomberg. 

Table 1 presents a summary of the numbers of individual announcements 
of interest rate changes and the publication of the new macroeconomic data 
made by the National Bank of Poland in the period from 1 August 2000 to 
31 July 2012, which includes the indication of the frequency of these events 
(quarterly, monthly or irregularly) and the usual timing of the release of the 
respective data within the calendar month. 

Figure 5 depicts all the NBP announcements, i.e.: Interest Rate 
(INTRATE), Money Supply (MS), Reserve Money (RM), Balance of 
Payments – monthly (BPM), Balance of Payments – quarterly (BPQ), 
Official Reserves (OFRES), Liquid Assets and Liabilities in Foreign 
Currencies (AL), Foreign Debt (FDEBT) and International Investment 
Position (IIP), and their distribution over time in the investigated period. 

In the next two sections, we investigate the models with the dummy 
variables constructed for the announcement days for all the variables 
described in Table 1 and we present our empirical results. 

5. EMPIRICAL RESULTS: STOCK MARKET 

We discuss first the results for the models of stock market index returns 
and volatility and then for the models of stock market activity and volatility 
with dummy variables constructed for the NBP announcement days. 
Subsequently, we analyze the empirical findings for the corresponding types 
of models for the foreign exchange market with the same NBP dummies. 

For all the models we analyze the estimation results in every pair of 
equations (i.e. mean equation and conditional variance equation) by 
discussing first the effects in variance and then in the mean.  

5.1. Stock market returns 

Below we present findings for the models of stock market returns and in 
the next step we turn our attention to the models of stock market activity 
measured by the changes of the WIG index trading volume. 

Table 2a in the first two top panels reports the estimates of dummy 
variables for the NBP announcement days with announcement dummies in 
the conditional variance equation (4) from the GARCH model (3)–(4) of the 
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WIG index returns. On the day when the announcements of monetary policy 
data were made (i.e. on day t) in 6 out of 9 cases the estimates were 
statistically significant (for INTRATE, MS, BPM, AL, FDEBT and IIP) and in 
all the instances they were negative. On the following day after the NBP 
communication (i.e. on day t+1) these effects were weaker and the estimated 
parameters were significant for only 2 dummy variables, i.e. for MS and 
FDEBT, but – again – both had negative values. This finding means that 
there exists evidence that the NBP announcements of new monetary policy 
data had a statistically significant calming impact on the WIG index returns 
variance and that it was stronger on the announcement day t than on the 
following day t+1.  

Table 2a in the bottom two panels presents the estimates of dummy 
variables for the NBP announcement days with announcement dummies in the 
mean equation (7) from the GARCH model (7)–(8) for the WIG index returns. 
On the day of the NBP communication, statistically significant effects were 
detected in 3 cases for the INTRATE, MS and IIP dummies and all 3 
parameters had negative values, however the estimates are significant at only 
10% level. On the following day, there were 2 cases when the NBP 
announcement dummies were significant (also at the 10% level). The results in 
Table 2a indicate possible reversal effects in stock market returns in response 
to the money supply (MS) announcements with estimates changing sign 
between days t and t+1. A similar pattern of a sign switch of parameters is 
present in the case of all other dummies INTRATE, RM, BPM, BPQ, OFRES, 
AL and FDEBT (except only for IIP), however this effect is weaker and less 
reliable from the statistical point of view because many of those estimates 
were not significant (although some were close to the 10% borderline, e.g. the 
estimate for FDEBT on day t has a significance level of p = 0.1125).5 

5.2. Stock market activity 

In this subsection, we discuss the models of stock market activity 
measured by the WIG index trading volume. 

The first two top panels in Table 2b present the estimates of dummy 
variables for the  NBP  announcement days  with  announcement dummies in 
            
5 Note that the effects of the NBP communication which we capture on the following day t+1, 
after the actual announcement has been made on day t, are denoted in the tables with our 
empirical results accordingly as the effects measured for day t+1. However, the models are 
formulated for time t. Therefore, the announcement dummies defined as leads for time t+1 
represent a shift forward by one period (i.e. by one day) and quantify the effects in both 
returns and in the conditional variance as intended on day t+1. 
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the conditional variance equation (10) from the GARCH model (9)–(10) of 
the WIG index volume of trade percentage changes. They show consistent 
evidence that on the day of the NBP communication the estimates of all 9 
dummy variables had negative signs and they were all statistically 
significant (mainly at the 5% level). A similar effect is observed on the 
following day when all the estimates also have negative signs and 8 out of 9 
of them are statistically significant (however, mainly at the weaker 10% 
level). 

Overall, the results in Table 2b can be interpreted as evidence supporting 
the existence of the calming effects of the NBP communication with 
financial markets by having an impact on the reduction of volatility of stock 
market activity measured by the conditional variance of the WIG index 
trading volume. This is an important finding of our study. 

The effects of the NBP announcements on the changes of the WIG index 
trading volume are presented in the bottom two panels of Table 2b, which 
show the estimates of dummy variables for the NBP announcement days 
with announcement dummies in the mean equation (11) from the GARCH 
model (11)–(12) of the WIG index volume of trade percentage changes. In 
this case, no dummy is statistically significant, either on day t or day t+1, 
which means that the release of the new macroeconomic figures by the NBP 
about its monetary policy did not affect the level of stock market activity. 

6. EMPIRICAL RESULTS: FOREIGN EXCHANGE MARKET 

In the next step, we discuss the models of the foreign exchange market 
returns and we analyze the models of foreign exchange market activity 
captured by the changes in the PLN/USD exchange rate bid-ask spread. 

6.1. Foreign exchange market returns 

Table 3a in the first two top panels presents the estimates of dummy 
variables for the NBP announcement days with announcement dummies in 
the conditional variance equation (16) from the GARCH model (15)–(16) of 
the PLN/USD exchange rate returns. On day t the statistically significant 
effects were detected for two dummies, INTRATE and MS, and the same 
pattern of statistical significance was extended to day t+1. In all of those 4 
cases the estimated parameters have consistently negative signs. The results 
in Table 3a confirm the findings from Table 2a about the existence of the 
calming effects of the NBP communication on the volatility of the stock 
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market index returns (although they are weaker in the case of the foreign 
exchange returns models). 

The bottom two panels in Table 3a present the estimates of dummy 
variables for the NBP announcement days with announcement dummies in 
the mean equation (19) from the GARCH model (19)–(20) of the PLN/USD 
exchange rate returns. They show that the PLN/USD exchange rate returns 
reacted statistically significantly to the NBP communication in 5 out of 9 
cases on day t, i.e. in response to the INTRATE, MS, BPQ, FDEBT and IIP 
announcements, and in 1 case (the money supply MS announcement) on day 
t+1. Similarly to the findings from the WIG index returns model presented 
in Table 2a, there is some evidence of the price reversal effects with 
estimates changing the sign between days t and t+1, however this result is 
statistically significant for both those days only for the MS dummy.6 

6.2. Foreign exchange market activity 

Next we discuss the models of the foreign exchange market activity 
measured by the PLN/USD exchange rate bid-ask spread. 

Table 3b in the first two top panels presents the estimates of dummy 
variables for the NBP announcement days with announcement dummies in 
the conditional variance equation (22) from the GARCH model (21)–(22) of 
the PLN/USD exchange rate bid-ask spread percentage changes. Similarly to 
the findings for the WIG index volume of trade from Table 2b, all the 
estimates are negative and all of them are statistically significant on day t 
with further significance in 5 out of 9 cases on the following day t+1. This 
pattern of results additionally confirms the calming impact of the NBP 
communication of new monetary policy figures on the activity of the 
financial market. 

Table 3b in the bottom two panels shows the estimates of dummy 
variables for the NBP  announcement  days  with  announcement dummies in 

            
6 As in the case of the estimates from the bottom two panels in Table 2a, the results in the 
bottom two panels in Table 3a present the evidence about the general reaction of the foreign 
exchange market only to the announcement of the NBP data, regardless of the value of the 
new figures released by the NBP, so this finding indicates merely the scale of the currency 
market response to the NBP communication. However, we also analyzed in more detail the 
models with more disaggregated dummies for cases when interest rates were changed 
upwards and downwards and we found some interesting asymmetric effects (i.e. the reaction 
in both markets was statistically significant and the estimated parameters were negative when 
the interest rates were increased, but there was no statistical significance detected when the 
NBP has cut interest rates). 
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the mean equation (23) from the GARCH model (23)–(24) of the PLN/USD 
exchange rate bid-ask spread percentage changes. On day t in 4 cases, for the 
MS, BPQ, FDEBT and IIP dummies, the estimates are negative and 
statistically significant, which means that the release of the new NBP figures 
regarding those macroeconomic variables was associated with the narrowing 
of the bid-ask spread, suggesting an increase in the activity of the PLN/USD 
foreign exchange market.7 No estimate in the bottom two panels of Table 3b 
which is statistically significant has a positive sign, so there is no evidence 
of the opposite effect, i.e. no evidence of a reduced impact on the level of the 
market activity of any of the NBP announcements. 

In summary, the results in Tables 2a–2b and 3a–3b for the entire period 
between 2000 and 2012 show strong evidence about the existence of 
statistically significant results in variance, which we interpret as the calming 
effects of the NBP communication with financial markets, with further 
evidence about the additional effects in the mean. 

7. ADDITIONAL ROBUSTNESS ANALYSIS 

As further robustness checks, we estimated the versions of models where 
we controlled for the EUR/USD exchange rate returns as well as the interest 
rates differentials between the USA and Poland (in the foreign exchange 
market models) and the DJIA index returns (in the stock market models). 
The estimation results for the NBP announcement dummies were broadly the 
same and the inclusion of those control variables did not alter the whole 
picture. 

As mentioned earlier in the methodological section, we followed Cheung 
and Ng (1996) and we adopted the approach that in all the models in our 
study the parameters for the dummy variables were estimated jointly (i.e. in 
one estimation for the mean equation and for the conditional variance 
equation). However, for comparison purposes we also estimated the 
parameters for all the dummy variables separately in the mean equations and 
separately in the conditional variance equations.8 The obtained estimates 
were very similar and they did not alter the overall picture, so we can 

            
7 These results are consistent with the findings from a recent study by Grabowski and Welfe 
(2016), who reported that fundamental factors, such as economic activity and the country’s 
balance of payments, were important for explaining the currency movements (PLN/EUR)  
in the Polish foreign exchange market during the 2003-2013 period. 
8 These results are reported in the Appendix in Tables A2a, A2b, A3a and A3b. 
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conclude that all our results are robust and they were not influenced by the 
effect described in Cheung and Ng (1996).  

We also investigated the existence of the asymmetric effects in the 
ARCH class models which we estimated. We tested different alternative 
specifications (including EGARCH, GJR-GARCH etc.) and we found that 
the parameters capturing the asymmetries were in all cases not statistically 
significant. The estimates of other parameters were not affected in these 
variants of models either, so the sensitivity of our key parameters was very 
low and they were robust to the change of the functional form of the 
equations. The finding about asymmetric effects is consistent with the results 
in the ARCH literature. For example, Armitage and Brzeszczyński (2011), 
who in their study estimated a large number of ARCH class models and 
compared the best fitting variants, concluded that only less than 1% of all 
models was the asymmetric version (EGARCH in that instance) while there 
existed strong dominance of the GARCH specification (in particular: simple 
GARCH(1,1) model which was the best fitting variant in as many as 77% of 
all the cases among all the analyzed models). 

Furthermore, we re-estimated our models under other, alternative, 
distributional assumptions, i.e. using the variants with Student’s t-
distribution, Student’s t-distribution with fixed degrees of freedom, 
Generalized Error (GED) distribution and also Generalized Error (GED) 
distribution with fixed parameters. The results were very similar. As an 
example, in the first model presented in Table 2a the original estimate of 
the interest rate (INTRATE) dummy parameter under the normal 
distribution in the mean equation was: –0.002968 (p-value: 0.0563), 
whereas the estimates under the assumptions mentioned above were: –
0.002639 (p-value: 0.0378), –0.002789 (p-value: 0.0272), –0.002401 (p-
value: 0.0577) and –0.002601 (p-value: 0.0410), respectively. Therefore, 
the differences in the estimated parameter were very small and the 
findings are qualitatively the same, i.e. they do not differ in terms of their 
statistical significance, sign of the estimated parameter or its magnitude. 
Similar results were obtained in the case of estimates of dummy variables 
in the conditional variance equations.9 
            
9 Moreover, we attempted to investigate the evolution of the effects of the NBP 
announcements over time in shorter sub-samples, similarly to Brzeszczyński and Kutan 
(2015), however it was impossible to reach conclusive results due to numerical problems / 
convergence problems in ARCH models in such short sub-periods as well as because of the 
persistent heteroskedasticity and autocorrelation of the error term occurring in some cases. 
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DISCUSSION, POLICY IMPLICATIONS AND CONCLUSIONS 

The results presented in this study suggest that the NBP communication 
with financial markets in Poland significantly affected the investors’ 
behaviour during our sample period in the years 2000 – 2012. The main 
finding is that when the NBP announcement dummy variables are introduced 
in the conditional variance equations of the respective GARCH models, 
either for the WIG stock market index returns or the PLN/USD exchange 
rate returns, the conditional volatility of returns consistently declines in all 
the cases whenever any announcement was statistically significant. We 
interpret that phenomenon as the calming effect of public announcements of 
the new monetary policy figures released by the NBP. The evidence that 
conditional volatility had been reduced on the NBP announcement days 
suggests also that the NBP communication resulted in a decline of the 
uncertainty (measured here by the conditional variance) in the foreign 
exchange and stock markets. Our results further document the negative 
effects in variance in the models of the WIG index volume of trade and 
PLN/USD bid-ask spread, which suggests the existence of further calming 
effects of the NBP communication with financial markets on the changes of 
their activity. 

Therefore, we can conclude that our evidence indicates that the NBP 
announcements had stabilizing effects on the stock and foreign exchange 
markets. In terms of the differences in the impact of the NBP communication 
on both market sectors, Tables A1a–A1c (in the Appendix) present a 
breakdown of the statistically significant estimation results for all the 
dummy variables from all the models reported in Tables 2a–2b and 3a–3b. 

Tables A1a–A1c show that the calming effect of the announcements 
appears to be quite similar in both markets with evidence of a slightly 
stronger influence in the stock market. As Table A1a illustrates, the NBP 
announcements of the monetary policy decisions had overall statistically 
significant effects in the variance equations in 26 cases on day t and in 23 
cases on day t+1, out of which they calmed stock market in 15 cases on day t 
(and in 15 cases on day t+1) and they calmed the foreign exchange market in 
11 cases on day t (and in 8 cases on day t+1). Additional evidence about the 
impact of the NBP announcements in the mean equation of the WIG index 
returns and PLN/USD exchange rate returns models indicates the existence 
of wealth effects that potentially can be exploited by stock market and 
foreign exchange market investors. 

The comparison of wealth effects between both markets (i.e. the results 
disaggregated in Tables A1b and A1c) shows stronger impact of the NBP 
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communication in the foreign exchange market with 12 estimates of dummy 
variables statistically significant on days t and t+1 (with 11 cases on day t 
and one case on day t+1), while there is evidence about only 6 such cases in 
the stock market (with 4 cases on day t and 2 cases on day t+1). 

Overall, the reaction of both market sectors was stronger on day t rather 
than on day t+1. As the data in Table A1a demonstrates, there are 41 cases 
when estimates of dummy variables for the NBP communication events 
were statistically significant on day t and only 26 such cases on day t+1. 
When the estimation results are analyzed by the individual types of 
announcements, the publication of the new money supply (MS) data appears 
to be the most relevant news: the estimate of the MS dummy variable is 
statistically significant most often, i.e. in 12 cases (including 7 times on day t 
and 5 times on the following day t+1). The next most frequently significant 
announcements are interest rate (INTRATE), which is significant in 10 cases 
(6 times on day t and 4 times on day t+1) and international investment 
position (IIP) with 9 cases significant in all models (including 6 times on day 
t and 3 times on day t+1). The numbers for all the announcements in all 
models are summarized in Table A1a. 

This pattern of greatest significance of money supply announcements is 
also consistent across all the models for the stock market and for the foreign 
exchange market reported in more detail in Table A1b and Table A1c. 
Therefore, it appears that investors in both market segments react with the 
highest sensitivity to the monetary policy news captured, in particular, by 
changes in the new money supply data revealed by the NBP. 

The results reported in this study broadly confirm the findings presented 
by Brzeszczyński and Kutan (2015), who also reported that the NBP 
communication with financial markets significantly affected investor 
behaviour during the early years of their sample period of 2000–2003. 
Similarly to Brzeszczyński and Kutan (2015), we provided evidence, based 
on an extended data sample until the year 2012 and using more types of the 
NBP announcements, that the NBP news helped reduce stock and foreign 
exchange markets’ uncertainty and also had some positive effects on the 
increase of activity in the foreign exchange market (which we measured by 
the changes in the PLN/USD bid-ask spread). Our findings demonstrate 
further the existence of the wealth effects, which were initially identified by 
Brzeszczyński and Kutan (2015) in the foreign exchange market. In this 
study, we report more results which document such effects also in the stock 
market. 
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The findings from our analysis imply that the National Bank of Poland 
has consistently influenced the financial markets: not only during the early 
years, when it gained its independence, but also during the later years. Such 
result suggests that the NBP is an important player in affecting domestic 
financial markets and that investors need to pay attention to the policy 
announcements, which the NBP releases on a regular basis. This fact, in 
turn, has important implications for portfolio managers in relation to the 
design of effective strategies aiming to protect investors’ wealth. 

Regarding the broader policy implications of our findings, the results 
suggest that central banks communication in the newly emerging 
European economies can generate wealth and volatility (risk) effects, so 
the investors need to watch their actions carefully to make effective 
strategic investment decisions. In addition, central bankers need to 
conduct a transparent communication policy to minimize uncertainty and 
to reduce market risk. 

Our results also have some theoretical implications, in particular 
regarding the understanding of the transmission channels of monetary policy 
to asset markets. Our findings imply that central bank communication can be 
an important and effective monetary policy transmission mechanism and it 
can work through the asset markets indeed. Finally, the results from this 
study suggest that the release of public information contained in central bank 
communication can affect asset prices, which supports the predictions of 
theoretical exchange rate models that emphasize the importance of the 
arrival of public information for price discovery. 
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