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Abstract

This paper investigates how conventional and unconventional monetary policies announcements affect European
banking indexes returns through an event-study analysis. We use data of 11 European banking indexes for the periods
1999-2015. We examine the state dependency of such effects and focus on the surprise elements of policy changes
derived from the Euribor futures market. Overall, we find a positive relation between the unexpected changes in
the ECBs reference rate and European banking indexes returns. We also discover that the effect is stronger during
the financial crisis, especially during the sovereign debt crisis. Moreover, we identify a positive relation between
the announcements of unconventional policies and the European banking indexes returns , particularly where the
banking system was more risky such as Spain, France and Italy but with a low degree of magnitude than expected.
Hence, the Euro banks reactions to monetary policies announcements seem to be more relevant through conventional
measures with respect to non-conventional ones.
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1 Introduction and a review of the literature

The impact of monetary policy on stocks prices has been a topic of great interest to policymakers and market partic-
ipants. This is for microeconomic reason, such as to evaluate the substitution and income effects on market agents,
and to assess the transmission mechanism of monetary policy. Since the financial crisis began in 2007, central banks
worldwide have performed a series of monetary policies measures: either conventional or unconventional. The ulti-
mate goal of monetary policy interventions implemented during the crisis has been restore monetary stability and thus
reestablish the stability of financial and banking system. To face the crisis, the central banks reduced their key policy
interest rates to unprecedented low levels. Furthermore, to overcome the malfunctioning of the interbank market,
they facilitated with a number of non-standard policies, as monetary easing and liquidity provision. The literature
on the effect of monetary policies throughout the years could be divided into two main areas. The first has dealt on
the relationship between monetary policies and the relevant macroeconomic variables, such as interest rates and / or
inflation; the second analyzed the impact of monetary policies on financial markets. The literature on financial markets
is segmented between those who focus on equity portfolios equi-distributed or stock indexes, others that analyze the
impact on different industries and others investigate the impact on the banking system (which are the main actors of
the transmission mechanism of monetary policy). Generally it is found that market interest rates are positively related
to changes in the federal funds rate target. Short-term interest rates are more responsive than long-term interest rates
to such changes (Cook and Hahn 1989, Thornton 1998; Kuttner 2001). Furthermore, it was found an inverse rela-
tionship between general stock market returns and monetary policies shocks. There are several comprehensive reasons
why an unexpected funds rate increase may leads to a decline in stock prices: it may be associated with a decrease in
expected future dividends, a rise in the future expected real interest rates used to discount those dividends, or an in-
crease in the expected excess returns (e.g., the equity premiums) associated with holding stocks. The literature may be
divided into a set of articles that show a strong stock returns respond to surprise changes in federal funds rate and into
another set of articles that examine how monetary policy has asymmetric impact on stock returns with asymmetries
linked to firm characteristics (sector, size, capital intensity, and financial constraints) or macroeconomic conditions.
The first set pass through Thorbecke (1997). He uses a VAR system that includes monthly equity returns, output
growth, inflation, and the federal funds rate. He discovers that monetary policy shocks, measured by orthogonalized
innovations in the federal funds rate, have a greater impact on smaller capitalization stocks, this is in line with the
hypothesis that monetary policy affects firms access to credit (Gertler & Gilchrist, 1993). He finds that expansionary
monetary policy exerts a large and statistically significant positive effect on monthly stock returns. Patelis (1997)
and Lastrapes (1998) have also found a positive relation between the expansionary monetary policy and stock market
returns. Patelis (1997) examines whether some portion of the observed predictability in excess US stock returns can be
attributed to shifts in the monetary policy stance. Following Fama and French (1989) (they employ the long-horizon
regression methodology, using two sets of explanatory variables: monetary policy variables and financial variables),
Patelis explains that monetary policy indicators are significant predictors of excess stock returns, that are relate to the
financial propagation mechanism (Bernanke & Gertler, 1989) and to the credit channel of monetary policy transmission
(Bernanke & Gertler, 1995). Jensen and Johnson (1995) also find that monetary policy developments are associated
with patterns in stock returns. Rigobon and Sack (2004) used the policy shocks that take place on certain dates such as
the days of FOMC and documented a positive linkage between expansionary monetary policies and stock movements.
Cassola e Morana (2004) use a co-integrated VAR system including real GDP, inflation, real M3 balances, short term
interest rate, bond yield, and real stock prices in order to examine the transmission mechanism of monetary policy in
the Euro area. Their results from impulse response analysis indicate that a permanent positive monetary shock has a
temporary positive effect on real stock prices. Others as Jensen, Mercer and Johnson (1996) found that stock return
is higher in tight monetary policy regime than expansionary monetary policy regime. Bernanke and Kuttner (2005)
follow a more traditional event-study approach where they control directly for certain kinds of information jointly
influencing monetary policy and stock return. They show that an unexpected 25-basis point cut in the federal funds
target rate leads to a one percent increase in the level of stock prices on average. Policymakers recognize that the stock
market is an important conduit of monetary policy that can be used to influence real economic activity. Stock prices
affect the real economy through a number of channels. Fluctuations in stock prices affect the firms’ cost of capital and
their capacity to raise new capital and invest. Another channel is the wealth effect of stock prices on consumption and
economic growth. According to them, such a policy action elicits a positive response because it favorably affects the
future dividend streams, reduces the discount rate and increases the equity market premium. This line of study has
been extended to foreign stock markets, as globalization and the technological revolution have made the global markets
tightly interlinked with each other. The other set of articles examine how monetary policy has asymmetric impacts
on stock return begin with Kaul (1987). He showed that the relations among monetary policy, inflation, and stock
return could be either positive or negative depending on whether monetary policy is pro-cyclical or counter-cyclical.
McQueen and Roley (1993) find that in periods of strong economic growth the stock market responds significantly to
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news about prices and real activity. Conover, Jensen, and Johnson (1999) find that stock returns, in twelve OECD
countries over the period 1956-1995, are generally higher in expansive local monetary environments than they are in
restrictive environments. As in Jensen and Johnson (1995) and Jensen et al. (1996), the monetary policy proxy used
by Conover et al. (1999) is a dummy variable based on discount rate changes. Jensen et al. (1996) show that this
categorization of monetary regimes effectively differentiates US monetary conditions. Ehrmann and Fratzscher (2004)
find that more financially constrained firms are strongly influenced by surprise changes of monetary policy. Guo (2004)
reports that smaller firms’ returns are strongly influenced by monetary policy compared to larger firms, and recession
makes this differential even larger. Du (2006) found that changes in money supply and its consequential inflation could
have different effects on stock returns during different monetary policy regimes. Empirical results showed a positive
relation among money supply, inflation and stock return during pro-cyclical monetary policy regime. The relation
becomes negative during counter-cyclical monetary policy regime. Andersen et al. (2007) find that good economic
news tend to have negative effect on stock market in economic expansion and positive effect in recession. Andersen
et al. (2007) do not find a significant state dependence in the reaction of stock market to monetary news. Chen
(2007) points out that monetary policy has a larger effect on stock returns in bear markets then in bull markets. He
argues that this asymmetric reaction could be explained by cyclical fluctuations in the level of financial constraints
faced by firms. Perez-Quiros and Timmermann (2000) confirm is results. Garg (2008) conducted an empirical research
about the effects of changes in federal fund rate on stock prices in different sectors. His work showed that stock prices
and interest rate move in the same direction, indicating an expansionary monetary policy might deteriorate stock
performance. Basistha and Kurov (2008) argue that stocks’ reaction to monetary news is stronger in recessions and
in tight credit market conditions than in expansion. They provide evidence that the state dependence in the stock
market’s response to monetary news is consistent with the credit channel of monetary policy transmission. Kurov
(2010) finds that monetary policy shocks have strong influence on market participants’ sentiment, and this impact is
even stronger in a bear stock market. Jansen and Tsai (2010) showed that monetary policy shocks in bear market
is large, negative, and statistically significant. In the international context, Wongswan (2009) has found that a hy-
pothetical 25 basis points Fed rate cut elicits a response of 0.5 to 2.5 percent increase in foreign equity price indices.
In the same line Ehrmann and Fratzscher (2009), Hausman and Wongswan (2011) state that foreign equity returns
respond positively to unanticipated interest rate cut by Fed. They attribute the cross-country variation in responses
to the level of financial market integration and the degree of exchange rate flexibility of the country. Banks are an
import part of the monetary policy transmission channel. Two streams of literature emphasize the relationship be-
tween banks performance and monetary policies. A strand of literature has focused on the relation between monetary
policy shocks and bank profitability through income and balance sheet channel. Others, on the relation between bank
stock prices and monetary policy. Demirg-Kunt and Huizinga (1999) outline that high real interest rates are associ-
ated with higher interest margins and profitability, especially in developing countries where deposits frequently pay
below-market interest rates. Albertazzi and Gambacorta (2009), find a significant relationship between net interest
rate income and the yield curve slope. Memmel (2011) discovers that maturity transformation contributes to bank
income and exposes banks to interest rate risk, which varies systematically with the slope of the yield curve. Bolt et
al (2012) obtain similar results using bank-level data and allowing for asymmetrical effects over the business cycle.
Only few studies have specifically focused on the impact of interest rates on bank profitability. Alessandri and Nelson
(2014) establish a positive long-run link between the level and slope of the yield curve and bank profitability in the
United Kingdom. C. Borio, L. Gambacorta and B. Hofmann (2015) find a positive relationship between the level of
short-term rates and the slope of yield curve and bank profitability. The authors suggest that the positive impact of
interest rate structure on net interest income dominates the negative one on loan loss provisions and on non-interest
income. In addition, they find that the effect is stronger when the interest rate level is lower and the slope is less
steep. Recalling that commercial banks play an instrumental role in the transmission of monetary policy through
financial market. Due to the interest rate sensitivity of assets and liabilities, bank stock returns seem to be particularly
responsive to changes in the federal funds rate target. Bae (1990), Kwan (1991), Akella and Greenbaum (1992), and
Lumpkin and OBrien (1997) analyzed how vary the reaction of bank stock returns to interest rate changes depending
on the maturity transformation. Although using a variety of different measures of maturity transformation, the general
conclusion reached is that a greater asset-liability mismatch is associated with a greater sensitivity of bank stock re-
turns to interest rate changes. Bank equity prices and bank equity returns, depend on both common and bank-specific
factors (e.g., Madura and Schnusenberg 2000; Cooper et al., 2003; Castrn et al., 2006; Fiordelisi and Molyneux, 2010).
The existing literature on bank stock returns and federal funds rate target changes suggests that the effects of federal
funds rate target changes on bank stock returns vary across banks, depending on specific bank characteristics. For
the U.S. banking industry, there are different pre-crisis studies finding an inverse relationship between the soundness
of banks and their sensitivity to monetary policy shocks, and hence providing evidence in favor of market discipline.
Yin et al. (2010) present a detailed discussion of how interest rate changes may affect bank equity returns. Not only
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interest rate changes influence the interest margin, also, it affects the loan demand, the value of guarantees provided
by debtors, and on their ability to repay the loan. Recalling how banks stock returns respond to monetary policy
not only reflects its impact on bank performance, but is also a barometer for the effectiveness of monetary policy in
regulating the economy. They find an inverse relationship between bank stock returns and federal funds rate target
changes. More importantly, they point out that bank stock returns only respond to surprise changes in the federal
funds rate target. Moreover, banks with higher liquidity ratios are less sensitive to monetary policy interventions than
banks experiencing liquidity tensions (Yin and Yang (2013)). More in detail, the authors concentrate on the amount of
non-deposit finding. Since it is excluded from deposit insurance, wholesale founding is more sensitive to changes in the
credit risk profile of borrowers and to the interest rate environment. Results show that high capitalization, liquidity
and market power generally tend to smooth the effects of a change in policy interest rates. Surprisingly, while there
are several studies dealing with the effect of monetary policy interventions on bank stock returns, there are only two
empirical analyses (Fiordalisi et al. 2014, Ricci 2015) including the financial crisis and focusing on the Eurozone. In
addition, there is no evidence, in the literature, on the joint impact of conventional and unconventional ECB’s policies
announcements in the Eurozone. Consequently, while there are some empirical evidence about the impact of interest
rate decisions on bank equity returns, there are no findings on the European Banking sector (only Eurozone), from the
existence of European Central Bank neither during the various crisis periods. Accordingly, this paper is the first who
investigates the announcement effect of conventional and unconventional monetary policy on the European banking
sector (from 1 January 1999 to 14 September 2015) by distinguishing its four stages: 1) the U.S. sub-prime crisis (from
1 June 2007 to 31 December 2009), 2) the European sovereign debt crisis (1 October 2009 to 14 September 2015), 3)
the first phase of European sovereign debt crisis (1 October 2009 to 31 October 2011), 4) the second phase of European
sovereign debt crisis (1 November 2011 to 14 September 2015). Specifically, we selected a wide set of monetary policy
announcements between January 1999 and September 2015. The different sub-periods have been selected exogenously.
With regard to the beginning and the end of the US sub-prime crisis, we followed the indications of the Business Cycle
Dating Committee of the National Bureau of Economic Research1. The European debt crisis erupted in the wake of
the Great Recession (U.S. sub-prime crisis) around late 2009, and was characterized by an environment of overly high
government structural deficits and accelerating debt levels. We decide to differentiate the US sub-prime crisis with
respect to the Eurozone crisis that erupted at the end of 2009 since several Eurozone member states (Greece, Portugal,
Ireland, Spain) were unable to repay or refinance their government debt or to bail out over-indebted banks under their
national supervision without the assistance of third parties like other Eurozone countries, the European Central Bank
(ECB), or the International Monetary Fund (IMF). The European debt crisis has experienced several stages. In the
paper, we decided to consider two different sub-periods. The first from 1 October 2009 to 31 October 2011 and the
second from 1 November 2011 until September 2015. The European Central Bank in April and July 2011 raised the
referenced interest rate by a total of 50 basis points. From November 2011, the ECB realized that it was in progress
the greatest economic crisis in Europe as the negative economic data has depicted, for that reason it has again carried
out an expansionary monetary policy. For these reasons, we decided to investigate which are the different impacts of
conventional and non-conventional policies in the two different sub-periods of the European sovereign debt crisis2. We
estimate the European Banks stocks reaction around their announcements. In this framework, the analysis aims to
answer at the following question. (1) Which are the effect of ECB monetary policy on the large banks of EU? (2) Are
there any changes during the different crisis periods? Which are the Countries mostly affected? (3) What it is the
effect of unconventional policies during the different crisis periods? Which are the countries mostly affected?

2 Data and Methodology

In this section, we explain our empirical methodology. In Subsection 2.1,we describe our data. In Subsection 2.2,
we present our empirical model, which enables the estimation of conventional and unconventional monetary policies
effects.

2.1 Data

Our data cover the period from January 1999 to September 2015. The number of conventional policy event is 231.
Our data set comprises monetary policies indicators (both surprise and expected components), index returns for the
European banks (EuroStoxx Bank), Euro country banks specific indexes and two types of dummy variables (ECB

1In this case, they determine the period of recession from December 2007 (IV) - June 2009 (II), as the macroeconomic data as well as
employment and output gap, return to the levels before crisis in the last quarter of 2009, we decided to consider the 2009 entirely.

2Let us consider how break of the first period the last increase in the ECB reference rate and the latter start with the cut in the ECB
reference rate from November 2011
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announcement dummy and unconventional monetary policy dummy). Table 1 presents a statistical summary for
the absolute value of expected and unexpected changes. The unexpected interest rate component is defined as the
deviations from the 3-month Futures Euribor rate at time t and the 3-month Future Euribor at time t-1 (Newst =
f.Euriborm,t - f.Euriborm,t−1). In addition, the expected interest rate component, E ECB, is define as the deviations
from the actual target changes (∆ ECB reference rate) on day of the ECB announcement and the surprise component
(E ECB= ∆R−Newst; where E ECB represents the expected component and ∆R represents the actual target rate
changes (by ECB) on the announcement day).
The mean expected change is 1.4 basis points, compared to 0.08 basis points for the unexpected change. In addition,
the standard deviation of the expected change is 0.173, whereas that for the unexpected change is only 0.054. If
we consider the different sub-periods the mean and the standard deviation changes as a follow. During the Great
Recession, the expected change mean is 4.7 basis points, compared to 0.21 basis points for unexpected change. The
standard deviation is 0.53 for the expected change, while is 0.165 for the unexpected change. During the first phase
of sovereign debt crisis, the mean expected change is 2.3 basis points, as for unexpected change is 0.36 basis points
(the s.d. is 0.089 for unexpected change and 0.053 for expected change). Finally, during the second phase of sovereign
debt crisis the mean expected change is 4.2 basis points, distinguished to 0.09 basis points for the unexpected change.
(the s.d. is 0.024 for unexpected change and for 0.11 expected change). Table 2 shows a statistical summary for the
European banking index return (EuroStoxx Bank) and the bank indexes returns that make up the EuroStoxx bank
index. The figure 1 presents the histogram for the European banking indices returns. In general, EuroStoxx bank index
mean is -1.5 basis points and standard deviation is 1.88. Throughout the Great Recession, the EuroStoxx bank index
mean return the decrease to -5.77 basis points and standard deviation increase to 2.33. Vice versa, if we consider the
first phase of the sovereign debt crisis the mean index return is -14.13 basis points and the standard deviation increase
to 2.45 respect to Great Recession. Moreover, during the second phase of sovereign debt crisis the mean return became
positive 2.2 basis points and its standard deviation decrease to 1.92. We immediately note that during the various
crisis periods the mean and the standard deviation of expected and unexpected changes of ECB’s policy rate and the
indexes returns of European banking varies across time.

2.2 Methodology

The efficient markets hypothesis implies that, because financial markets are forward looking, only the unexpected por-
tions of monetary policy change should influence asset prices and it should do so very quickly (Fama, 1970). Therefore,
any study of monetary policy must decompose actions into expected and unexpected portions; that decomposition
depends on market perceptions of Central bank objectives, procedures, and communications. The large literature
has used two main methods to study the effects of monetary shocks on macroeconomic variables and stock prices:
vector auto-regressions (VARs) and studies of high-frequency monetary shocks on asset prices. The VARs method-
ology offer the advantage of directly studying the effects of monetary policy shocks on key variables-prices, output,
and employment-rather than indirectly studying them through their effects on asset prices. That is, VAR analysis
requires controversial identification assumptions to identify simultaneous causality because time aggregation of data
to lower frequencies- such as the monthly or quarterly data used in VAR analysis - generally produces simultaneous
causality in economic data even if there is unidirectional causality at very high frequencies. It is far easier to identify
the effect of high-frequency (e.g. daily) monetary shocks on asset prices. If monetary policy instrument and market
expectations for its value are known, then it is possible to characterize the impact of monetary policy shocks-deviations
from expectations - on asset prices, which react quickly to news and transmit monetary policy to the economy. When a
central bank makes a discrete change to policy, the monetary surprise changes expectations immediately- by definition
- and it is easy to determine the effects of such surprises on asset prices, which inform us about the transmission of
all monetary policy. Kuttner (2001) claims that federal funds futures offer three advantages over other procedures to
identify expectations of monetary policy: (i) Futures require no model; (ii) futures data are not revised and so there
is no data vintage problem; and (iii) futures do not entail an errors-in-variables problem as do VARs. Some would
criticize the use of regressions to determine the effect of changes in the federal funds target on the grounds that the
effect of the announcement change on asset prices is measured only over one day (monetary policy event) - or a few
days - and might be temporary. Such criticisms are misplaced. Because uncertainty about asset prices usually rises
with the forecast horizon, no one can know the long-term effects of any event on asset prices. The efficient markets
hypothesis implies that the market’s best guess must have been that the effects of the rate target change would persist.
Otherwise, expectations of a temporary impact of a policy announcement would create a risk-arbitrage opportunity for
investors to bet on the reversal of the policy’s effects. The approach to measuring the impact of Central Bank policy
on the stock market is to calculate the market’s reaction to rate target changes on the day of the change. The market
may of course also react to the lack of a change in the rate target, if a change had been anticipated. Because this
approach involves looking at the response to specific events, it might be described as an event-study style of analysis.
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For the purpose of this paper, the relevant sample of events is defined as the union of all days when the rate target
was changed, and days corresponding to ECB meetings. In this paper, the methodology follows a modified methodol-
ogy implemented by Bernanke and Kuttner (2005) and corrects for the joint response bias as Thornton (2009, 2013)
has shown in its studies. Specifically, it uses the market based measure on all days as a latent variable. The latent
variable accounts for the relationship between asset prices and the market-based measure of monetary policy shocks
on days when there are no unexpected policy actions. The methodology permits one to identify the marginal effect
of monetary policy shocks relative to non-monetary policy shocks. The methodology is simple to employ, requires a
simple identifying assumption, and is easily modified to account for the effects of other newsworthy events, such as
the market’s reaction to other headline news. To estimate the monetary policy effects, we use European banking price
indexes as the dependent variable. Equation (1) is estimated using the OLS approach on time series data.

Returnt = α0 + β1Newst + β2ECBAnnouncement+

β3Newst ∗ ECBAnnouncement+ β4E ECB ∗ ECBAnnouncement+

βi

3∑
i=1

Returnt−i + β8QE ABS CCPP COLL+ time effects+ µt

(1)

where Returnt is the daily return of the European banking index3(source Thomson DataStream). The surprise
interest rate changes, Newst is defined as the changes in the implied 3-month Euribor rate on the ECB’s meeting day,
t, relative to the previous day, t-1. i.e.: Newst = f.Euriborm,t - f.Euriborm,t−1; where f.Euriborm,t - f.Euriborm,t−1

represents the discrepancy between the futures spot rate at day t and the prevailing rate at the day before the
announcement, t-1. In general, we can interpret the futures price at time t-1 as the conditional expectation (conditioned
with respect to the information set I) of the spot rate (r) at the maturity date (m)4 . The basic idea is that futures prices
reflect market expectations of future policy rates. Therefore, changes of futures prices in response to a monetary policy
announcement imply that markets were surprised. We use continuous three-month Euribor futures rates as Bernoth
and von Hagen (2004) show that these rates are a reliable predictor for the ECB’s policy rates. The sample period
under investigation is January 1999-September 2015, yielding 231 ECB meetings; the source of Euribor futures prices
is Thomson DataStream. Moreover, we define the expected changes in interest rate E ECB as the actual changes
minus the surprise: E ECB= ∆R − Newst; where E ECB represents the expected component of target changes,
and ∆R is the actual target rate changes (by ECB) on day t. ECBAnnouncement is a dummy variable that takes
value 1 when the ECB announce a conventional policy (interest rate target). The variable for unconventional measures
(QE ABS CCPP COLL) is a dummy variable that takes value 1 when the ECB announces an unconventional policy
(ABS purchase program, providing liquidity, corporate bond purchase program and QE), 0 otherwise. At its press
conferences, the ECB announces its policy decisions. We use these dates for the conventional and unconventional
monetary policies announcements. It would be useful to give an intuition of what unconventional means exactly in the
European context. For our purpose, we classify as unconventional monetary policy interventions as follows:

• the announcement of the longer-term refinancing operations (LTRO);

• the announcement of asset eligible as a collateral in Eurosystem credit operation (COLL);

• the announcement of covered bond purchase program (CBPP) start on the 7/05/2009; (CBPP2) 06/10/2011;
(CBPP3) 15/10/2014;

• the announcement of Outright monetary transaction (OMT)

• the announcement of Asset back securities purchase program (ABSPP)

• the announcement of Public sector purchase program (PSPP)

• the announcement of expansion asset purchase program (Quantitative easing (QE)).

We identify 19 announcements as unconventional policies. The time-line of the announcements is shown in Table
12. Clearly, not all announcements should be expected to be as relevant and therefore to produce the same (or even
significant) quantitative effects. What we will see further is that the impact of unconventional policy, changes according
to both the various sub periods considered and when we analyze individual euro area countries.

3We use EuroStoxx Bank price index for all Europe bank system. Therefore, we estimated the same regression for ten banking indexes,
which make up the EuroStoxx bank index. (Austria, Belgium, Spain, France, Germany, Greece, Ireland, Italy, Netherlands, and Portugal).

4E(rm|It−1)=fm,t−1 and E(rm|It)=fm,t
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Finally, as Thornton (2009) and Monticini, Peel and Vaciago (2011) suggest we introduce the futures measure
of news for every day (Newst = f.Euriborm,t - f.Euriborm,t−1 ) to correcting for the joint-response bias (Thornton
(2013)). Since the dependent variable is an equity index return, it might be possible that estimates are bias if is present
an arch effect. Due to this possibility in the residual variance we implement two different GARCH (1,1) model of Engle
(1982) and Bollerslev (1986) (the first specification assume a Gaussian errors, the second one assume that errors follow
a Student’s t distribution) as in Equation(2)5.

Returnt = α0 + β1Newst + β2ECBAnnouncement+

β3Newst ∗ ECBAnnouncement+ β4E ECB ∗ ECBAnnouncement+

βi

3∑
i=1

Returnt−i + β8QE ABS CCPP COLL+ µt

(2)

σ2
t = α0 + α1µ

2
t−1 + α2σ

2
t−1 (3)

where σ2
t−1 represents the conditional volatility and µ2

t−1 is the volatility news (squared error arising from an
autoregressive (AR) conditional mean equation). The benefit of the GARCH model is that a high-order ARCH may
have a more parsimonious GARCH representation that is much easier to identify and estimate. This is particularly
true since all the coefficients in the variance equation must be positive. Moreover, to ensure that the variance is finite,
all characteristic roots of variance equation must lie inside the unite circle.

3 Results

In this section, we show our empirical results. In Subsection 3.1, we present the results for the EuroStoxx Bank index
return. In Subsection 3.2, we exhibit the results for ten banking indices, which make up the EuroStoxx bank index.

3.1 EuroStoxx Bank index return

This section focuses on the direct impact of monetary policy on EuroStoxx Bank index return. Before analyzing
different monetary policy effects in the various crisis period, we first estimate the average impact of monetary policy
on EuroStoxx bank index return in the whole sample (1/1/1999 - 14/9/2015). To estimate the average impact of
monetary policy by using data on EuroStoxx bank index return, we estimate a time series regression as in equations
(1) and (2). The empirical results are reported in Tables 3, 4 and 5. Due to the significant non-normality and serial
correlation in the residuals, the standard errors for the OLS estimates are obtained by employing a heteroscedasticity
and autocorrelation consistent covariance matrix (HAC) which is recommended by Newey and West for regressions
applied to time series data. The empirical results show that an unexpected change in ECB rate target has a significant
impact on the EuroStoxx bank index return. On average, an unexpected increase of 100 basis point in the ECB rate
target leads to an increase of 9.31 basis points in the one-day holding period return on EuroStoxx bank index. If
equity markets are efficient, expected policy changes are reflected in prices and only unanticipated policies will affect
stock prices. Curiously, the expected change has a significant influence on the Euro Stoxx Bank index return. This
might result by the high volatility that hit the banking sector during the sub-prime mortgage crisis and the sovereign
debt crisis. Since the dependent variable is an equity index, it might be possible that estimates are bias if is present
an arch effect. Due to the significant arch effect in the residual variance I implement two different GARCH estimates
(the first specification assume a Gaussian errors, the second one assume that errors follow a Student’s t distribution).
Table 4 reports the first GARCH specification. The average impact is still positive and statistical significant but
with a low degree of magnitude (an unexpected increase of 100 basis points in the ECB reference rate leads to an
increase of 4.2 basis points in the announcement day). Moreover, Table 5 reports the second GARCH specification.
Even, the average impact of unexpected announcement is positive and statistical significant. Widely, a one per-cent
surprise increase in the policy rate leads to an increase in the index of almost 4.53 basis points, which is economically
significant. These results imply that the European banking system and market participants perceive positively the
announcements of an increase in interest rates by ECB. Under general conditions, the increase of policy rate may
have different effects. On one hand, there is the net interest income effect and on other hand, there is the non-interest
income effect. In the case of net interest income, at least three mechanisms are relevant: the deposit effect, the quantity
effect and the dynamic effect. The deposit effect derives from the fact that bank deposits are priced as a markdown

5The same regression is estimated including time effects. The results do not change. The estimates are available on request.
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on market rates, reflecting some oligopolistic power of the bank system (Freixas and Rochet (1997)). If there is some
oligopolistic power a tightening monetary policy will increase net interest income. The changes in the market rates
will also have a quantity effect. The demand for loans is more elastic to interest rates respect to deposit (where is
inelastic) as in Klein-Monti (1972) model. If the loan demand is elastic to changes in the lending rate and the deposit
supply is inelastic respect to changes in the deposit rate the increase in the policy rate has a positive effect in the
net interest income. Finally, the dynamic effect influence the net interest income in two ways. The first is related to
lags in price adjustment, reflecting some oligopolistic power of the banking system. Typically, the adjustment takes
place within one year. The second form is related to accounting practice. Every benefit from new loans is covered
by expected losses. This mean that extending new loans could raise profitability temporarily, since losses materialize
few years later where the loans became non-performing. As another consequence, the interest margin might erode
in this case. In the case of non-interest income, there are at least two significant effects: on securities, on fees and
commission. On balance, a higher interest rate could lead to lower non-interest income and abate the positive effect
that it had on net interest income. An increase in the policy rate will generate losses on banks’ securities portfolios.
The losses will depend from the accounting convention; in fact, if the securities are in the trading book the losses
will affect directly the income statement. However, if they are treated as held to maturity, they have an impact only
when they are released. Fees and commissions represent the majority of total non-interest income. They come from
different business, ranging from lending and deposit activity as credit lines and transactions services. Furthermore,
they are related more to investment-banking type activities as trading, M&A and market making. It is very difficult
to establish an explicit link between them and the policy rate. On average, a higher interest rate might reduce the
income component (Rajan (2005), Albertazzi and Gambacorta (2009)). In this case, it seems that interest income
effect overweight the non-interest income effect.

Table 7 - Bank Balance Sheet
Loansi,t Depositsi,t

Securitiesi,t WholesaleFundsi,t
Equityi,t

The relation will be clear after the example. In Table 7 there is a reduce form of bank balance sheet. In the asset
side, there are loans and securities, in the liabilities side there are deposits, wholesale funds and equity. The loan rate
is rL, the deposit rate is rD and r is the interbank market rate6. Banks can borrow on a competitive market by deposit
market or wholesale market. The supply of deposit is inelastic respect to the deposit rate rD (deposit effect); hence,
the responsiveness of deposit to ECB rate target becomes low. Conversely, the supply of wholesale fund is sensitive
respect to interbank rate r. As mentioned earlier, the demand for loans and its rate rL, is more elastic to interest
rates respect to deposit. In this environment, a policy rate increase has a positive impact in the net interest income
(quantity effect), as such ∆Lt+1rL,t+1 > ∆Dt+1rD,t+1 + ∆WFt+1rt+1

7 . Moreover, a policy rate increase generate
losses on bank securities portfolios. The losses depend from the accounting convention but is useful to assume that
all securities are discounted at the same interest rate rt. The expected value at time t+1 is equivalent to E(St+1)
= St

(1+(rt+∆rt+)) ≤ St(securities effect) 8 . From empirical results, emerge that during normal times in the Euro(pean)

banking system interest income effect dominates non-interest income effect. It seems reasonable that market power will
leads banks to quote lower deposit rates and higher rates on loans but it is not obvious that the devaluation of securities
overweight the loan effect. Therefore, EuroStoxx bank index is composed mainly by commercial banks that provides
services, such as accepting deposits, giving loans and basic investment products (savings accounts and certificates of
deposit). The commercial banks are different respect to investment banking; theirs activities includes underwriting,
acting as an intermediary between an issuer of securities and the investing public, facilitating mergers and other
corporate reorganizations, and acting as a broker for institutional clients. The investment bank provide the large part
of their liabilities by short-term wholesale funds. The short-term wholesale funds have been rolled frequently, therefore
are more sensitive to the change in the interest rate target (Huang and Ratnovski (2011) studied the “Dark side” of
wholesale funds. They showed that short-term wholesale funds are aggressive lending that compromise credit quality
and limited market discipline). The European banking sector seems anchored to classical credit business and prefers
deposit funding rather wholesale funding; hence, the loan’s positive effect exceeds the negative ones. This emerges
from the positive reaction that market participants have during the announcement of a tightening monetary policy.
In formula ∆Lt+1rL,t+1 > ∆Dt+1rD,t+1 + ∆WFt+1rt+1 + ∆St+1

9. Due to the great financial crisis, we investigate if

6It is useful to assume that the Central Bank policy rate is equivalent to interbank rate r.
7Where, rL,t+1 = rL,t + ∆rt+, where ∆rt+ is the change in the Central Bank policy rate; ∆Dt+1rD,t+1 ≈ 0 and rD,t+1 = (rD,t+1 +

rt+) = rD,t (if the interest rate increases the interest rate on deposit doesn’t react because the banks have some oligopolistic power (Freixes
and Rochet (1997)). Finally, rt+1 = rt + ∆rt+.

8Usually the discount rate is equal to rt + ∆rt+ + equity premium. In this framework, it is useful to suppose that equity premium is
equivalent across banks.

9∆Lt+1rL,t+1 + ∆St+1 > ∆Dt+1rD,t+1 + ∆WFt+1rt+1 but ∆St+1 = E(St+1)− St < 0.
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there are breaks in the relation between the return of European banks and the ECB’s monetary policy announcements.
Accordingly, we re-estimate equations (1) and (2) for four different periods: (Subprime Crisis 1/7/2007-31/12/2009; All
Sovereign Debt Crisis; 1/10/2009 - 14/9/2015; First Sovereign Debt Crisis 1/10/2009 -31/10/2011; Second Sovereign
Debt Crisis 1/11/2011 - 14/9/2015). The second column of Tables 3, 4 and 5 reports the results obtained from
estimating equations (1) and (2) considering the Sub-prime crisis (1/7/2007 - 12/31/2009). The average impact of
unexpected changes in the ECB rate target is still positive and statistical significant. However, with differing degrees
of magnitude. On average, an unexpected increase of 100 basis points in the ECB rate target during the crisis seems
to leads an increase of 18.65 basis points in the one-day holding period return on EuroStoxx bank index. Conversely,
in the whole sample the effect is lower 9.31 basis point. Due to the significant arch effect in the residual variance, we
implement the same GARCH estimation as in the total sample. For both GARCH specification, the average impact is
still positive and statistical significant but with a higher degree of magnitude compared to the same estimates for the
total sample. An unexpected increase of 100 basis points in the ECB reference rate leads to an increase of 9.80/12.34
basis points in the announcement day. The results highlight the increased sensitivity of European banking system
during the great financial crisis. This confirms the hypothesis that market participants perceive negatively a constant
cut in Central bank’s policy rate. Furthermore, the steady decline in interest rates could be a sign that financial crisis is
still in progress. The magnitude of the return responses is also outstanding; the positive response to the shock during
the crisis was at least twice times greater than the positive response documented before. The European sovereign
debt crisis began at the end of 2009, when the peripheral Eurozone member states of Greece, Spain, Ireland, Portugal
and Cyprus were unable to repay or refinance their government debt, or bail out their beleaguered banks without the
assistance of a third institutions. The third column of Tables 3, 4 and 5 reports the results obtained from estimating
equations (1) and (2) considering the sovereign debt crisis (1/10/2009 - 14/9/2015). The empirical analysis does not
suggest any relationship between the EuroStoxx bank index return and our variables of interest. All the methodologies
implemented confirmed these results. Additionally, both the F and χ2 test does not reject the null hypothesis that
all the slopes of dependent variables are zero. It seems curious that during the sovereign debt crisis neither the
conventional and unconventional policies announcements do not have any effects on EuroStoxx bank index. It is likely
that the announcements effects of conventional and unconventional policies vary across the different sovereign debt
crisis phases. The fourth column of Tables 3, 4 and 5 reports the results obtained from estimating equations (1) and (2)
considering the early part of sovereign debt crisis (1/10/2009 - 31/10/2011). The results indicate that unconventional
monetary policies announcements have a positive significant effect on EuroStoxx bank index return during the first
part of sovereign debt crisis. On October 6, 2011, the Governing Council of the European Central Bank had decided to
launch a new covered bond purchase programme (CBPP). The programme had the following modalities: - purchases
for an intended amount of 40 billion; - purchases have the capacity to be conducted in the primary and secondary
markets and carried out by means of direct purchases; - purchases begin in November 2011 and are expected to be
completed by the end of October 2012. On average, the announcement of CBPP by ECB leads to an increase of 2.81
basis point in the one-day holding period return on EuroStoxx bank index. While, an unexpected increase in the ECB
policy rate does not have any effect on the EuroStoxx bank index during the early sovereign debt crisis period. It seems
reasonable that the purchase announcement of sovereign debt securities (in primary and secondary markets) by ECB
had a positive impact on European banking index returns. In the assets of all European banks, there were a percentage
of sovereign debt securities (considered risk-free before the crisis). Once the market perceives as risky these securities,
their value decreases due to an increase in the risk premium required by the market. Hence, the ECB decision to
buy bonds in the primary and secondary market has limited the continuous fall of securities values in the Euro banks
portfolio by supporting demand. Ultimately, the last columns of Tables 3, 4 and 5 report the results obtained from
estimating equations (1) and (2) considering the second part of sovereign debt crisis (1/10/2011 - 14/9/2015). This
period might be regarded as the tangible time of Euro-zone crisis. After having raised interest rates during the first
months of 2011, the ECB realized that it was in progress the greatest economic crisis in Europe as the negative economic
data in the euro area has depicted. The average impact of unexpected monetary policy announcement during the deep
European sovereign debt crisis is positive and statistically significant 10. The sensitivity of the banking system raise
sensibly compared to previously estimates. Indeed, the coefficient of unexpected interest rate surprise changes from the
previous 9.31 B.P. to 31.46 B.P. (on average), with HAC specification. While, for GARCH specification the coefficient
of surprise changes from 4.2 B.P. to 30.98 B.P. (on average). The magnitude of return responses is also noteworthy;
the positive response to the shock during the second part of sovereign debt crisis was at least three times greater than
the positive response documented before. In fact, the different response, before and after the crisis, are economically
and statistically significant for each econometric methodologies implemented. A possible explanation is that a decrease
in interest rates was signaling worsening prospects for the financial system and the macro economy. Hence, investors

10The OLS estimates with HAC S.E. and the first GARCH specification GARCH are statistically significant. Conversely, the second
GARCH specification is not statistically at 10% but at 16%.
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fled the stock market liquidating their positions to hoard cash or cash-like instruments, reduce their risk exposure and
meet margin calls. During the deep sovereign debt crisis, ECB has implemented only easy policies, further ECB has
embarked unconventional ones (ABS purchase program, providing liquidity, corporate bond purchase program and QE).
Generally, ECB’s monetary policy announcement has a positive influence on the European banks since the positive
effect on interest income (due to the increase of the range between interest income and expenses) exceeds the negative
one on non-interest income. Hence, the banks reactions to monetary policy announcement seems to be more relevant
through conventional measures with respect to non-conventional ones. The announcement effect of unconventional
policies have played a significant role only during the first part of Sovereign debt crisis. More precisely, the Euro(pean)
banking system has reacted positively to the announcement of a second covered bond purchase program.

4 Cross Country analysis

From the banks’ index analysis, a positive relationship between the announcement of both conventional and uncon-
ventional policies and the European banks index returns arises. One of the research questions aims to know whether
within the Eurozone there are different “financial behavior” among various banking systems and conventional and un-
conventional monetary policies announcements. Therefore, we estimated the same regression for ten banking indexes,
which make up the EuroStoxx bank index.11

4.1 Austria

In this case, we shall use the Austria banks price index, in order to verify if results are matched with the ones of the
European bank index. Generally, the unexpected interest rate announcement of ECB does not have any impact on
the Austrian banking system. This result is confirmed by all the econometric methodologies implemented. The result
does not change, even analyzing the various sub-periods. The Austrian banking system did not seem sensible to the
conventional/unconventional monetary policies announcements. One of the possible reason is the core business of the
Austrian banking system, which is not focus on European country but on the CESEE area. In the recent years, profits
were increasingly concentrated in the Czech Republic and Slovakia as well as Russia and Turkey, which are subject
to higher volatility. Regarding on the future, due to international issues, this peculiarity may have negative impacts
(i.e. negative shocks, due to a sustained increase of the probability of default in country where the Austrian banking
system is mainly concentrated).

4.2 Belgium

Here, we refer on the FTSE Belgium banks price index. Tables 10, 11 and 12 shows the results. The empirical
evidence displays a positive relationship between the Belgium banking index return and the unexpected interest rate
announcement by ECB. The result is not confirmed in GARCH specifications. In the latter case, there is no evidence to
state (begin sure), that there is a relation among the Belgium bank index return and the announcement of conventional
monetary policy by ECB. The 2, 3, 4 and 5 columns of Tables 10, 11, and 12 show the results on the sub-periods.
Considering the Sub-prime crisis, seems there is a positive relation between the Belgium bank index return and the
unexpected interest rate change by ECB. This is confirmed by 2/3 methodologies involved. If we consider the first
period of sovereign debt crisis, the unexpected announcement of interest rate changes by ECB did not have effects
on the Belgium bank index return; while the announcement of unconventional policy (asset purchase program on the
primary and secondary market) is positive and statistically significant. Indeed, if we consider the second period of
crisis, only the announcement of monetary policy by ECB have a positive effect on the Belgium bank index return.

4.3 Spain

The index in this case is the FTSE Spain Bank price index. Commonly, the unexpected announcement of the interest
rate changes by ECB has a positive effect on the Spain bank index return. The 2, 3, 4 and 5 columns of Tables 13,
14, and 15 show the results. The results reveal that during the Great Depression, the relation remain positive and
statistical significant with a higher degree of magnitude than before12. Indeed, if we consider the first part of sovereign
debt crisis, only the unconventional policies have a positive and statistical significant effect on the Spain bank index
return; while on the second part of the sovereign debt crisis neither conventional and unconventional policies seem to
be significant.

11Austria, Belgium, Spain, France, Germany, Greece, Ireland, Italy, Netherlands, and Portugal.
12This empirical evidence is confirmed only in the last GARCH specification.
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4.4 France

The referred index for the French banking system is the EuroNext Cac banks price index. Tables 16, 17 and 18 show the
results. Generally, the unexpected announcement of an increase of the ECB policy rate has a positive and statistical
significant effect on the France bank index return. On average, the French banking system reacts positively to an
increase in the ECB’s reference rate. This might imply that the French banking system could be addicted from the
classic banking business. This result is confirmed by all the econometric methodologies implemented. Observing the
various sub-periods the results change. During the Sub-prime crisis, it seems not to be a relation between unconventional
monetary policies announcement and the French banking index return, while the effect of conventional policy is still
positive and statistical significant. An unexpected rate target increase by 100 basis points implies an increase of
French banking index return by 25.44 basis points (14.59/18.46 B.P. GARCH specifications) with respect to 10 basis
points (5.70/5 B.P. GARCH specifications) of the previous estimation. Vice versa, if we consider the total period of
the Sovereign debt crisis, only the announcement of unconventional policies result to have a positive and statistical
significant effect on the French bank index return. The 4 and 5 columns of Table 16, 17 and 18 exhibit results during
the first and second phase of sovereign debt crisis. During the first phase, the unconventional policies announcements,
such as the CBPP on primary and secondary market, results positive and statistically significant. This implies that
the announcement of the CBPP program “guarantee” on the market that the Euro Sovereign debt securities, on the
Banks’ portfolios, will not decrease in value as their demand will be sustained by ECB. Finally, in the second phase
of sovereign debt crisis, the unexpected change in ECB’s reference rate has a positive effect on the French bank index
return however with a more sensibility than the periods before the crisis.

4.5 Germany

The index for the German banking system is the DAX (XETRA) banks price index. Tables 19, 20 and 21 displays
the results. The empirical evidence shows a positive relationship between the unexpected announcement of an increase
in the ECB’s reference rate and the German bank index return. The 2, 3, 4 and 5 columns of Tables 19, 20 and
21 present the results for the various sub periods analyzed. During the Sub-prime crisis the relation is confirmed,
however, the response of the German banking system increases respect to the previous period. An unexpected increase
by 100 basis points of the ECB reference rate implies an increase of German banking index return by 27.46 basis points
(13.90/15.71 B.P. GARCH specifications) with respect to the 12.84 basis points (5.38 B.P. GARCH specification) of
the previous estimation. Columns 4 and 5 of Table 19, 20 and 21 show the estimations results during the first and the
second phase of sovereign debt crisis. The results obtained are coherent with estimations on the European banking
index (EuroStoxx Bank index). During the first phase, the announcement of unconventional policies is positive and
statistically significant; while in the second phase the announcement of conventional policies is positive and statistical
significant. Even in those estimations, we observe that the degree of magnitude has substantially increased with
respect to previous periods. On average, an unexpected increase by 100 basis point of the ECB reference rate implies
an increase of the German banking index return of 37.38 (41.84/40.06 B.P. GARCH specifications) basis points with
respect to the 12.84 basis points (5.38 B.P. GARCH specification) of the total sample estimation.

4.6 Greece

The index is the FTSE Athex banks price index. Regarding the estimates of the Greek banking index, we consider
unbiased only the ones made up with the second GARCH specification that results the one most consistent and robust.
Table 24 shows the results obtained considering the total sample. The empirical evidence noticed a positive relation
between the unexpected interest rate announcement of ECB and the Greek banking index return. The second column
of Table 24 considers the period of the Great Recession. In this case, the relation is not statistical significant. The
fourth and fifth columns of Table 24 exhibit the results during the first and the second phase of sovereign debt crisis.
The announcement effect of unconventional policies seems to be negative and statistical significant. This result is
coherent since the CBPP was aimed only for securities, which had a minimum rating of BBB-. Greek bonds had a
“junk” rating and their were not considered by the ECB purchase program. This would be one of the reason why the
market “punished” the Greek banking system. Finally, in the second phase of the sovereign debt crisis only conventional
policies are positive and statistical significant, with a higher degree of magnitude than the previous estimates (53.15
basis points).
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4.7 Ireland

The Irish index is the ISEQ price index. The econometric approaches made up through other specifications do not give
a clear representation among the announcements of conventional and unconventional monetary policies by the ECB
and the Irish financial index return. The univocal aspect that it is clear from the estimates made up is the positive
relation between the announcements of unconventional policies and the ISEQ financial index return during the first
phase of sovereign debt crisis. The announcement causes an increase of 3.89 basis points of the Irish financial index
return during the day of the announcement (2.92/4.55 B.P. GARCH specifications).

4.8 Italy

The referred index for the Italian banking system is the FTSE Italy banks price index. Tables 28, 29 and 30 show the
results obtained. The empirical analysis shows that an unexpected increase of the ECB reference rate has a positive and
statistical significant effect on the Italian banking index return. Generally, the Italian banking system reacts positive
to an increase of ECB policy rate; this may imply that Italian banking system is still addicted to the traditional
banking business. By analyzing the various sub-periods the results change. During the Sub-prime crisis, the relation
is confirmed, anyway, the Italian banking system response increases significantly. On average, an unexpected increase
by 100 basis points of ECB reference rate implies an increase of the Italian banking index return by 10.89 basis points
(11.11/11.89 B.P. GARCH specifications) with respect to 8.30 basis points (4.78 B.P. GARCH specification) of the
previous estimation. The 4 and 5 columns of Table 28, 29 and 30 exhibit the results of estimates during the first and
the second phase of the sovereign debt crisis. During the first phase, the announcement of unconventional policies, in
particular the covered bond purchase program on the primary and secondary markets, seems to have a positive and
statistical significant effect on the Italian banking system. This indicates that the announcement of CBPP ensures to
the market that securities of the Banks’ portfolio will not decrease in value. Finally, in the second period of sovereign
debt crisis, only the announcement of conventional policies had a positive impact on the Italian baking index return
but with a degree of magnitude higher than the previous estimations.

4.9 Netherlands

The index for this country is the Netherlands banks price index. Generally, the unexpected announcement of the ECB
policy rate change has a positive impact on the Netherlands banking index return. The Table 31, 32 and 33 show
estimates for the various period analyzed. During the Great Depression, the relation is not statistical significant. In
addition, during the the sovereign debt crisis, the announcement of conventional and unconventional monetary policies
do not affect the Netherlands banking index returns.

4.10 Portugal

The referred index is the Portugal banks price index. The econometric approaches, made up through other specifi-
cations, do not give a clear representation of the relationship between the ECB’s announcement of conventional and
unconventional policies and the Portugal banking index return. The only aspect, which comes up, is the positive
impact of the conventional polices over the all-Sovereign debt crisis and its first phase. The announcement effect shows
an increase of 16.63 basis points (15.49/14.47 B.P. GARCH specifications) on the day of the announcement (Sovereign
debt crisis); while it increases by 18 basis point (22.95/25.55 B.P. GARCH specifications) if we consider the first phase
of sovereign debt crisis. This difference let us to notice that during the first phase the Portuguese banking system
sensibility is huge. That result is coherent, since in the first phase, the Portugal banks were the ones most exposed in
Europe.

5 Sensitivity analysis

In this section, we test the robustness of our results by changing the model specification. We estimate the following
GARCH (1,1) regression model for each European bank indexes:

Returnt = α0 + β1Newst + β2Newst ∗ ECBAnnouncement+

βi

3∑
i=1

Returnt−i + β6NoChange+ β7RestrictivePolicy

+β8EasyPolicy + β9QE ABS CCPP COLL+ timeeffects+ µt

(4)
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2
t−1 (5)

where QE ABS CCPP COLL is a dummy variable that takes the value 1 when the ECB announces unconventional
policy, 0 otherwise. Easy policy is a dummy variable that takes the value 1 if ECB cuts the policy interest rate, 0
otherwise. Restrictive policy is a dummy variable that takes the value 1 if the ECB raises the policy interest rate, 0
otherwise. NoChange is a dummy variable that takes the value 1 if the ECB does not change the policy interest rate,
0 otherwise. ECBAnnouncement*News (our variable of interest) is an interaction variable that is useful to observe the
effect of News during the ECB announcement day. The regression includes the measure of news on all days in order
to avoid the possible bias in estimate the ECB news as well as an intercept shift on the announcement days as set
out by Thornton (2009, 2013) and Monticini, Peel & Vaciago (2011). Tables 37- 48 reports the results obtained from
the robustness test. The results are quite similir as the previous analysis. In addition, the empirical evidence exhibits
a negative relation between a cut of ECB reference rate and the EuroStoxx bank index return. Also the interaction
variable “ECBAnnouncement*News” remains positive and statistically significant with the same degree of magnitude
as the previous estimates. As explained previously, these findings confirm the positive effect of an increase in the
interest rate on net interest income; additionally the effect is greater regard the negative one on non-interest income.
Overall, an unexpected increase of ECB’s reference rate has a positive effect on the EuroStoxx bank index return.
An additional motivation arises from the fact that the large part of European banks are commercial banks that built
their core business providing credit facilities to its customers. Typically, Commercial banks prefer funding based on
deposits and less by wholesale funding that is more sensitive to changes in interest rates (obviously, the refinanced
short term funding will increase the cost of interest expenses, conversely the supply of new loans at the adjusted rate
will be in smaller quantities and the effect is lagged). To manage this hypothesis, we conduct a cross-country analysis.
Tables 39-48 report the results. Empirical analysis figure out that for Italy and Ireland there are a statistical significant
relations. If we consider the interaction variable among the announcement of central bank and News, the results are
still the same as in the previous methodology13. Furthermore, there is a strong evidence that easy policy caused a
significant drop in the return of the European bank indexes (Ireland and Italy). Considering the Sub-prime crisis period
(01/07/2007 - 31/12/2009), the positive relation is confirmed. Even cross-country analysis confirms previous findings.
Analyzing the periods of all sovereign debt crisis and the first part of the crisis there are no main differences compared
to previous estimates. It should be noted that for the period before the sovereign debt crisis, easy policy was considered
negatively by the market while the restrictive one was not statistical significant. The significant evidence is that neutral
monetary policy does not have any impact on banks indexes return before the Sovereign debt crisis. Conversely, during
the debt crisis period, the same policies became positive and statistical significant (Belgium, Ireland, Netherlands and
Portugal). The reaction to the same announcement may differ depending on the stage of financial crisis. One possible
explanation is that investors, in the deepest moment of the turmoil, interpreted these measures as a signal of the crisis’
severity. After some months, when many banks started to recover from the most problematic situations, investors
may have gained more trust in authority’s interventions. Finally, it is interesting to notice that prices’ reaction is
particularly strong in magnitude for contraction measures, confirming that the whole banking system is nowadays
viewed as dependent from monetary policy interventions and central bank funding. For an even more detailed analysis,
we consider the period of acute sovereign debt crisis (01/10/2011 - 14/09/2015). The results reinforce the previously
ones, confirming that the countries most sensitive to ECB’s policies announcements are France, Germany and Italy.

6 Conclusion

In this paper, we investigate the announcement effects of conventional and unconventional policy by ECB on European
banks indexes return with an unusual event study approach. Empirical analysis suggests that an increase in ECBs
reference rates has a positive impact on European banking indexes returns. Moreover, the relation is also positive in
the sub-periods analyzed. Empirical evidence confirms the theoretical positive effect that an increase in interest rate
has on net interest income; mainly for commercial banks (the cross-country analysis suggests that the country’s more
sensitive are the ones where the core business remains the bank credit, such as France, Germany, Italy and Spain).
The positive effect appears higher than the potential losses deriving from intermediation margin (non-interest income)
where on average a higher interest rate would reduce the bank’s asset portfolio value. In addition, we examine the
results stability during the different sub-periods. Throughout the financial crisis periods, the European banking sector’s
sensitivity to ECB monetary policy announcements increases, especially in the acute sovereign debt crisis where the

13In Belgium, Spain, France, Germany, Italy and Netherlands there is a positive relationship between the increase in the interest rate
and the bank indexes return.
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most responsive countries are France, Germany and Italy (it seems that the Spanish banking sector is not influenced
by ECB monetary policies. This may result from the fact that in June 2012 the EU injected more than 40 billion euro
in the Spanish banking sector). Overall, monetary policy news could affect the European Banking stock performance
in the same direction during normal and turbulent times. This leads to argue that a prolonged easy policy might erode
the European banks profitability. Additionally, unconventional policy had a positive impact in the country where the
Banking system was mostly risky as Spain, France and Italy, but the effect was certainly not what the Eurotower
expected. In fact, the announcement effect is still significant but small on impact. The research follows the vast
literature which compared ”monetary policy” and stock prices, from Patelis (1997), Lastrapes (1998), Cassola and
Morana (2004), Bernanke and Kuttner (2005) that found an inverse relations and other as Jensen, Mercer and Johnson
(1996), Du (2006), Garg (2008) that found a positive relationship. Others as Basistha and Kurov (2008) found that
the reactions of stocks to monetary policy news was much stronger in recession and in tight credit market conditions
as we found. At banking level our findings are confirmed by the studies of Demirguc-Kunt and Huizinga (1999), and
Albertazzi Gambacorta (2009), Alessandri and Nelson (2014) and C. Borio, L. Gambacorta and B. Hofmann (2015).
They found a positive relationship between the level of interest rates and bank profitability. The authors suggest that
the positive impact of interest rate structure on net interest income dominates the negative one on loan loss provisions
and on non-interest income. This paper is committed to observe the effect of the announcement of conventional and
unconventional monetary policies. It would be interesting to extend the research to USA and UK bank system, also
utilizing a VAR methodology.
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Appendices

Table 1: Descriptive statistics. The monetary policy statistics are measured only on event days.

Variable N Absolute mean (B.P.) Standard deviation Variance

Total Period (January 1999 Septmeber 2015)

News*ECBAnnouncement 231 0.08658 0.054511 0.0029714
E ECB*ECBAnnouncement 231 1.471861 0.173017 0.029935

CRISIS (June 2007 September 2015)

News*ECBAnnouncement 97 0.21134 0.053691 0.0028827
E ECB*ECBAnnouncement 97 4.78866 0.165949 0.027539

Sovereign debt crisis (October 2009-Sept. 2015)

News*ECBAnnouncement 69 0.07246 0.037173 0.0013818
E ECB*ECBAnnouncement 69 1.88406 0.112034 0.0125516

First period sovereign debt crisis (October
2009-October 2011)

News*ECBAnnouncement 25 0.36 0.053396 0.0028511
E ECB*ECBAnnouncement 25 2.36 0.089519 0.0080136

Second period sovereign debt crisis (November 2011- Sept. 2015)

News*ECBAnnouncement 44 0.09091 0.024215 0.0005864
E ECB*ECBAnnouncement 44 4.29545 0.117193 0.0137341
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