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Did ECB's pledge to do 'whatever it takes' come with unanticipated side effects?  

 

Abstract 

The past decade has marked a new era of unconventional monetary policy measures and posed a 

challenging business environment for the banking sector. Especially the asset purchase programs 

(APPs) may carry negative side effects through an implied flatter yield curve and compressed 

loan-deposit margins. We therefore assess the impact of the European Central Bank's APPs on 

the euro area banking sector from 2009 to 2018. More specifically, we apply a high-frequency 

event study to estimate the immediate effect of APP-related announcements on expected bank 

profitability and credit risk, as measured by stock returns and changes in CDS spreads 

respectively. Furthermore, we test for differential effects across banks and purchase programs 

and investigate potential spillovers to Nordic banks. We show that the APP announcements were 

successful in boosting stock prices and reducing CDS spreads across the Eurozone. On average, 

euro area banks experience a 1 percent greater stock return and a 6.4 bps larger decline in CDS 

spreads on announcement days. The stock return of banks from distressed euro area countries is 

almost twice as large as compared to banks from non-distressed countries, while their CDS 

spreads decrease by more than twice as much. Also larger and more constrained banks appear 

more sensitive. We find that especially announcements related to the Asset-Backed Securities 

Purchase Programme and the Corporate Sector Purchase Programme had large effects across the 

euro area. Also the Securities Markets Programme had substantial impact, but only for banks 

from distressed countries. Finally, we only find evidence of limited spillovers to Nordic banks. 
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 (Mario Draghi, President of ECB, 2nd of January 2015)1 

 

 

 

  

                                                
1 Interview with Handelsblatt, 2 January 2015. 

'It is not true that our monetary policy is not having an effect (…). You 

should look at the financial markets – before and after the announcement 

of our programs! You will see something major: trust has returned.' 

(Mario Draghi, President of ECB, 2 January 2015)1 
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1. Introduction 

More than a decade has passed since the outbreak of the Global Financial Crisis, marked by the 

collapse of Lehman Brothers in September 2008. A crisis which has later been coined a 'once-in-

a-century credit tsunami' by former US Federal Reserve chairman, Alan Greenspan (Fiordelisi, 

Galloppo & Ricci, 2014). The severity of the crisis and the subsequent Great Recession and 

European Sovereign Debt Crisis is visible even to this day with euro area interest rates at historic 

lows and inflation levels well below target (ECB, 2019b). As serious disruptions to the interbank 

markets impaired the transmission mechanisms of monetary policy and rendered conventional 

measures insufficient, new and unprecedented measures were called for. Consequently, the 

European Central Bank (ECB) adopted a range of unconventional monetary policy (UMP) 

measures in order to not only safeguard but also stimulate monetary transmission and thereby 

continue to fulfill its price stability mandate. 

 

However, with the implementation of new treatments comes the concern of potential side 

effects, including adverse effects to the health and stability of the financial sector. The health of 

the banking sector is especially important due to its crucial role in the transmission of monetary 

policy. Bank profitability provides a cushion and enables banks to extend credit to the real 

economy during times of adverse shocks (Altavilla, Boucinha & Peydró, 2017). Conversely, 

depressed bank profitability may negatively impact banks' ability to accumulate capital internally 

and amplify their credit risk. Such developments can impair the banks' access to external funding 

and adversely affect bank intermediation. Thus, sufficient bank profitability and credit quality are 

prerequisites for the soundness of banks and for financial sector stability (Altavilla et al, 2017).  

 

In this thesis, we investigate the impact of ECB's asset purchase programs (APPs)2 on the 

Eurozone banking sector. More specifically, we will assess the implications in terms of expected 

profitability and credit risk, as measured by stock returns and changes in Credit Default Swap 

(CDS) spreads. In particular, bank stock returns can be used as an indicator for monetary policy 

effectiveness (Ricci, 2015). Although stock returns and CDS spreads tend to correlate, they may 

carry different information. Further, while stock prices are of particular interest to shareholders, 

CDS spreads more directly affect debtholders. The latter is especially relevant, as debt remains 

                                                
2
 We define the APPs to encompass the Covered Bond Purchase Programme (CBPP), Securities Markets 

Programme (SMP), Outright Monetary Transactions (OMT), Asset-Backed Securities Purchase Programme 

(ABSPP), Public Sector Purchase Programme (PSPP), and Corporate Sector Purchase Programme (CSPP).  
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the primary source of financing for banks (Altavilla et al, 2017). Further, this distinction enables 

us to assess the extent to which changes in market-based measures of profitability and credit risk 

accompany each other. 

While theory would predict a positive effect of ECB’s APPs on stock markets in general, the 

theory prediction for the banking sector is more ambiguous (Andrade, Breckenfelder, De Fiore, 

Karadi, & Tristani, 2016). On one hand, the APPs should benefit banks by providing liquidity 

and capital relief. Further, they should boost demand for credit and improve the creditworthiness 

of bank borrowers through their stimulating effect on the real economy. However, by targeting 

long-term yields in particular and thereby compressing banks’ loan-deposit margins, the 

purchases could adversely affect both profitability and credit risk. Reduced net interest margins 

imply a squeeze in profits derived from maturity transformation activities. This might induce 

increased risk taking by banks in search for greater returns (i.e. 'reaching for yield') (Chodorow-

Reich, 2014).  

 

The euro area banking sector is particularly interesting due to the challenges posed by the 

Sovereign Debt Crisis and the 'bank-sovereign nexus', i.e. the tendency of euro area banks to 

hold substantial amounts of their own country's sovereign debt (Ricci, 2015). Furthermore, the 

unique structure of the euro area, with centralized monetary policy but decentralized fiscal policy, 

provides for an interesting means to test the possible differential effects across countries and 

banks within the same currency area (Altavilla et al, 2017).  

The literature has predominantly studied UMP within the US and focused on its effect on yields 

(e.g. Gagnon, Raskin, Remache & Sack, 2011; Krishnamurthy & Vissing-Jørgensen, 2011). 

Extensive literature also covers the effect on stock prices in general, while only few more recent 

studies focus on the banking sector specifically (e.g. Ricci, 2015; Andrade et al, 2016; Altavilla et 

al, 2017). The vast majority of the latter studies only assess the effect of single purchase 

programs, and the distinction between GIIPS3 and non-GIIPS country banks remains seldom. 

To the best of our knowledge, the latter distinction is only applied by Acharya, Pierret, and 

Steffen (2016) and Acharya, Eisert, Eufinger, and Hirsch (2017) in terms of stock prices and 

credit risk respectively. We therefore contribute to existing literature by analyzing the effect of 

ECB's APPs on expected euro area bank profitability and credit risk and by assessing whether 

GIIPS and Core4 country banks respond differently to the programs. Additionally, we investigate 

                                                
3 GIIPS countries encompass Greece, Ireland, Italy, Portugal and Spain. 
4 Core Eurozone countries are defined as non-GIIPS euro area countries. 
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the explanatory power of a variety of bank-specific characteristics across the sample of 19 to 41 

large public euro area banks per year. The novelty of our data, spanning the period May 2009 to 

December 2018, and the recent termination of the latest purchase program5 allow us to capture 

the effect of the APPs in their entirety. Yet, in an attempt to provide a more nuanced perspective, 

we also assess the impact of each individual APP in isolation. Finally, we fill a void in existing 

literature by investigating potential spillover effects to the Nordic countries. 

 

The overall analysis is two-pronged and builds on two different high-frequency event study 

methodologies. We shall show that euro area banks generally experience significantly increased 

expected profitability and credit quality in response to ECB's announcements. On average, 

Eurozone banks experience approximately 1 percent higher stock returns and a decline of 6.4 bps 

in CDS spreads following APP announcements. These results are further supported by an 

estimated pass-through of effects from a compression in Italian-German sovereign bond spreads 

to bank stock returns and CDS spreads following APP announcements. We also find evidence of 

large differential effects of APPs across euro area banks. Generally, GIIPS banks consistently 

benefit by almost twice as much as Core banks in terms of equity valuation and more than twice 

as much in terms of CDS spreads. The explanatory power of bank-specific characteristics is 

limited, however the results do suggest that larger and more constrained banks are more sensitive 

to the APPs. Interesting from a policy perspective, we find substantial heterogeneity across 

program types, pointing to the importance of factors such as program design. Finally, our 

findings only suggest limited spillovers of ECB's APPs to Nordic country banks. 

 

The remainder of the thesis will be outlined as follows: In section 2, our research questions will 

be presented. Section 3 and 4 outline the empirical and theoretical context of our analysis 

respectively, and section 5 summarizes previous literature in this field of research. In section 6, 

our hypotheses will be presented and justified, in section 7 our methodology will be described 

and section 8 will be devoted to a brief descriptive data analysis. In section 9, our results will be 

delineated and in section 10 various robustness checks will be performed. Finally, section 11 

discusses our results and their implications, section 12 concludes and section 13 provides a brief 

outlook and comments on the implications for future research. 

                                                
5 The net purchases under the most recent APP ended in December 2018 (ECB, 2019a). 
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2. Research Questions 

The analysis of this thesis is guided by the main research question which is supported by three 

related sub-questions. The answers to the three sub-questions are essential in order to obtain a 

more comprehensive understanding of the main question.  

 

Main research question 

This thesis aims to answer the following: 

 

1. How has ECB's APP announcements affected profitability, as measured by stock returns, and 

credit risk in the Eurozone banking sector? 

The effects of APP announcements will be investigated by an event study analysis. The effects on 

profitability and credit risk will be assessed through market-based measures using stock prices 

and CDS spreads respectively. 

 

Sub-questions 

Further, this thesis seeks to answer three sub-questions to shed light on potential differences in 

effects across banks and APPs.  

 

1.1. Is there a differential effect for GIIPS and Core country banks in response to the APP 

announcements? If so, how are these explained by certain bank-specific characteristics? 

To answer this question, we distinguish between banks from distressed Eurozone countries (i.e. 

GIIPS) and those from more stable Eurozone countries. Additionally, we investigate the extent 

to which the sensitivity of stock returns and CDS spreads to the announcements depends on 

certain bank-specific characteristics. 

 

1.2. Are there differences in effects across the individual APPs on the Eurozone banking sector?  

This question is assessed by distinguishing the announcements into the separate APPs. We 

estimate both the cumulative and average effect of each APP separately. 

 

1.3. Are there spillovers from the APPs to the Nordic banking sector? 

This question is investigated by the construction of portfolios with Nordic bank constituents. 
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3. Empirical Review 

This section will provide motivation for the analysis. Further, it presents an overview of the 

different APPs introduced by ECB. Essentially, it will enable a comparison between programs 

and in general enhance the understanding of any observed patterns in market reactions around 

the announcements. 

 

3.1. The importance of bank profitability and credit risk 

Bank profitability and credit risk play a crucial role in ensuring financial stability. Especially, in the 

wake of the financial crisis, weak profitability has been emphasized as one of the key risks to euro 

area financial stability (Kok, Môré & Pancaro, 2015).  

In particular, it can be argued that retained earnings constitute an important buffer against losses 

from credit impairment. Also, it improves the bank's credit quality, enhancing its ability to obtain 

external funding (Altavilla et al, 2017). Thus, profitable banks with lower credit risk have the 

capacity to provide funding to businesses and households also during times of adverse 

macroeconomic developments. On the contrary, distressed banks hamper the transmission of 

monetary policy, since weakly capitalized banks are less capable of lending to the real economy. 

Since low profitability and high credit risk hamper banks' ability to accumulate capital over time, 

these elements directly matter for the effectiveness of monetary policy (Guindos, 2019).  

Prior to the financial crisis in 2008, euro area and US bank profitability followed similar paths, 

although US banks outperformed their euro area counterparts. However, since the outbreak of 

the crisis, bank profitability in the two regions has diverged. Contrary to euro area banks, US 

banks have seen a rebound in earnings since 2009 (Kok et al, 2015).  

Interestingly, profitability within the euro area has diverged even more markedly. Weak 

profitability has especially persisted in 'vulnerable' euro area countries as opposed to other euro 

area countries. While cyclical factors could explain such divergence, as the euro area was weighed 

down by the Sovereign Debt Crisis, evidence suggests that structural and bank-specific factors 

could have played a role as well (Kok et al, 2015).  

 

3.2. Development of the crisis and the existence of euro area heterogeneity 

Since the establishment of the European Monetary Union (EMU) in 1999, the currency area has 

been subject to a high degree of heterogeneity across member states. While it was clear from the 

beginning that the euro area thereby did not comply with the common conception of an optimal 

currency area, the heterogeneity was not perceived as a concern for the transmission of monetary 
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policy prior to the 2008 financial crisis (Cæuré, 2019). The decade preceding the crisis was 

characterized by a high degree of financial integration and convergence of financial conditions. 

Euro area nominal interest rates were declining and Eonia lending rates across the euro area were 

converging, as were government and corporate bond markets (ECB, 2012).  

 

The increasing degree of financial integration was believed to be an effective safeguard against 

idiosyncratic shocks to individual member states. Further, monetary integration along with the 

free movement of goods, capital and labor was expected to cause beneficial structural 

transformations across member states (Cæuré, 2019). The developments removed attention from 

the fact that bank heterogeneity in terms of liquidity, capitalization and supervisory standards 

could impact banks' reaction to shocks and thereby amplify financial heterogeneity (Cæuré, 2019). 

Also, the increased financial integration prior to the crisis concealed the lack of real convergence 

(i.e. convergence in terms of real GDP), as well as the underlying financial imbalances and 

diverging fiscal policies within the EMU (ECB, 2012). While traditionally low income countries 

such as Spain, Portugal and Greece experienced above average GDP growth prior to the crisis, 

this trend has significantly reversed since 2008 (ECB, 2015a). 

 

The lack of convergence following the crisis can be attributed to a host of underlying factors. 

First of all, the euro area countries with a pre-crisis income-per-capita level substantially below 

the euro area average saw a significant decline in real interest rates prior to the crisis compared to 

other euro area countries due to their higher inflation levels. This led to excessive domestic 

demand. Further, the elimination of currency risk and the dispersion in nominal rates facilitated 

large capital inflows to low income countries. Yet, since the capital inflows were primarily 

constituted by investments in debt instruments and banking flows as opposed to FDI, they 

promoted excessive credit growth rather than improved productivity (ECB, 2015a). This pre-

crisis credit boom and relaxation in financing conditions for the governments that had 

experienced high interest rates prior to joining the EMU translated into high public indebtedness, 

since it limited incentives to undertake structural reforms and prudent fiscal policies (ECB, 

2015a; ECB, 2012). Additional institutional and structural factors contributed to the lack of euro 

area convergence. As such, the low income countries (i.e. Greece, Spain, Italy, and Portugal) were 

generally characterized by low governmental effectiveness and low quality regulatory 

environments (ECB, 2015a). The lack of competitiveness on a country level resulted in low 

productivity in the private sectors as well (ECB, 2015b). The private sectors of especially Ireland, 
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Spain, Portugal and Greece suffered from high indebtedness as the eased credit conditions prior 

to the crisis allowed imports from the rest of the euro area financed by debt (ECB, 2015b). 

Furthermore, structural rigidities (i.e. in terms of product and labor markets) within these 

countries resulted in a misallocation of capital in the private sector and further intensified post-

crisis divergence (ECB, 2015a). The developments also had large spillovers to the financial sector. 

Banks significantly expanded their balance sheets and eased their risk mitigating measures due to 

the improved credit demand (ECB, 2012).  

The above outlined euro area imbalances were to a great extent overlooked prior to the crisis due 

to the increasing degree of financial integration. As the crisis broke out, financial integration 

reversed, exposing the substantial euro area imbalances and magnifying heterogeneity in financial 

conditions across the euro area, as illustrated by the divergence in sovereign yields in figure 1 

(ECB, 2012). 

 

Figure 1 

Evolution of the 10-year sovereign yields across Europe (in basis points). 

Source: Thomson Reuters. 

 

Confidence in the national banking systems of GIIPS countries plummeted during the Sovereign 

Debt Crisis, translating into increased financial fragmentation. Consequently, these banks 

suffered from increasing levels of non-performing loans, losses on sovereign bond holdings, 

elevated funding costs, and limited access to money markets (ECB, 2012). As a result of the 

financial fragmentation, cross border risk sharing has deteriorated. In the wake of the recession, 
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approximately 80 percent of idiosyncratic output shocks stay unsmoothed compared to only 40 

percent in the United States (Cæuré, 2019). Euro area financing is predominantly bank based. 

Hence, transmission of monetary policy rests on homogeneity and integration of the financial 

sector. To accommodate the increased financial heterogeneity impairing monetary policy 

transmission, ECB has implemented a variety of unconventional monetary policy measures 

(ECB, 2012). 

 

3.3. ECB's unconventional monetary policy measures 

Since the beginning of the financial crisis, ECB has implemented a wide variety of UMP 

measures in an attempt to affect financing conditions in the economy and thereby fulfill its price 

stability mandate of inflation levels below but close to 2 percent. As the state of the financial 

markets has evolved since the outset of the crisis, accommodative measures have been 

customized to address the specific challenges posed by the different phases of the crisis (ECB, 

2019a). 

 

During the first phase, the main concern of ECB was to safeguard the impact of traditional 

monetary policy measures (Cordemans, Deroose, Kasango, & Stevens, 2016). The collapse of 

Lehman Brothers in September 2008 resulted in major uncertainty in financial markets, and 

banks could no longer rely on funding in the interbank markets. In order to alleviate the serious 

market disruptions, ECB acted as a lender of last resort by providing ample liquidity to banks at 

fixed low interest rates and at longer maturities through their Longer-Term Refinancing 

Operations (LTROs) (ECB, 2019a).   

The second phase of the crisis, the Sovereign Debt Crisis, was characterized by the loss of 

confidence in selected sovereigns. The crisis arose in some cases out of a weak banking system 

and in others out of a weak fiscal position. Yet, the close link between banks and their 

sovereigns, aka the bank-sovereign nexus6, quickly evolved into a negative feedback loop, which 

has later been coined the 'doom loop' (Praet, 2017a).  In terms of non-standard measures, ECB 

responded to this phase of the crisis by initiating purchases in the euro area public and private 

debt markets through the Securities Markets Programme (SMP), which was later replaced by the 

Outright Monetary Transactions (OMT). The aim of these measures was to restore monetary 

                                                
6 The bank-sovereign nexus refers to the mutual exposure between states and banks due to banks' large holdings of 

domestic sovereign bonds and the state's reliance on a well-functioning national banking system (Praet, 2017a).  
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transmission mechanisms and reduce heterogeneity in financing conditions for businesses and 

households across the euro area (ECB, 2019a). 

Finally, the third phase of the crisis was characterized by calmer market conditions but risks of a 

prolonged period of low inflation. With key policy rates already close to zero, the new era of 

ECB's UMP regime aimed at stimulating the economy directly (Constâncio, 2014). Among 

others, these measures included a negative interest rate on the deposit facility, the Targeted 

Longer-Term Refinancing Operations (TLTROs)7, forward guidance, and the quantitative easing 

(QE) programs, i.e. the Asset-Backed Securities Programme (ABSPP), the Corporate Sector 

Purchase Programme (CSPP) and the Public Sector Purchase Programme (PSPP) (ECB, 2019a). 

In the following paragraphs, ECB's APPs will briefly be outlined, as these are the focus of our 

analysis.  

 

3.3.1. Covered Bond Purchase Programme (CBPP)  

ECB has launched three separate CBPP programs, CBPP1, CBPP2, and CBPP3, in July 2009, 

November 2011, and October 2014 respectively (ECB, 2019a). The covered bond market has 

traditionally been one of the most important market segments for privately issued bonds, hence, 

also a key funding source for banks. It allows banks to match the duration on their liabilities with 

the duration on their mortgage loan portfolio and thus facilitates the extension of mortgage loans 

to households (Beirne et al, 2011). The lack of credit risk transfer in the market for covered 

bonds, unlike the market for asset-backed securities (ABS), makes it more resilient to financial 

turmoil (Beirne et al, 2011). Yet, as the crisis worsened, trust in the interbank market deteriorated, 

liquidity became increasingly scarce, and the spreads in the covered bond market continued to 

widen putting the entire banking system under severe pressure. The intention behind the CBPP 

was therefore to increase banks' access to long-term funding, alleviate liquidity risk and ultimately 

to promote the extension of credit to the real economy (Beirne et al, 2011). Covered bonds were 

considered attractive from the viewpoint of ECB since they are associated with a claim on both 

the issuer and a pool of high quality collateral assets. Purchases were conducted in both primary 

and secondary markets and counterparties included those eligible for the Eurosystem's operations 

(Beirne et al, 2011). 

 

                                                
7 TLTRO distinguishes itself from other liquidity providing measures by linking the amount of available bank 

funding to the loans which the bank provides to the rest of the economy. It thus incentivizes lending to the real 

economy (ECB, 2019a). 
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3.3.2. Securities Markets Programme (SMP) 

SMP was introduced on 10 May 2010 in order to ensure depth and liquidity in dysfunctional 

market segments and thereby restore the transmission of monetary policy. Although the program 

was introduced with a broader intent to also purchase private debt instruments, only public debt 

of distressed countries was purchased in the secondary market (ECB, 2019b). Initially, the 

program only encompassed Greek, Irish and Portuguese government debt, but it was later 

extended to include Italian and Spanish government debt as well. The latter was later coined, the 

'second round of the SMP' (Krishnamurthy, Nagel, Vissing-Jørgensen, 2017). In contrast to later 

programs, the SMP interventions were sterilized by liquidity absorbing operations in order to 

ensure that the general monetary policy stance remained unaffected. SMP was terminated with 

the introduction of OMT on 6 September 2012, but the existing securities are being held to 

maturity (ECB, 2019b). The Eurosystem's holdings under SMP peaked in February 2012 at EUR 

219.5 bn. (Krishnamurthy et al, 2017). 

 

3.3.3. Outright Monetary Transactions (OMT) 

On 6 September 2012, the technical specifications of OMT were outlined and the program was 

officially introduced by name. However, remarks by ECB had alluded to the introduction of the 

program prior to this date, such as the infamous 'whatever it takes' speech by ECB President 

Mario Draghi on 26 July 20128 as well as the press conference on 2 August 2012. OMT was 

intended to safeguard the transmission of monetary policy through outright purchases in 

secondary sovereign bond markets and it primarily targeted the shorter end of the yield curve 

(ECB, 2019b). The intention of the program was to create a credible backstop in sovereign debt 

markets to reduce redenomination risk and what ECB referred to as 'unfounded fears' that could 

potentially result in self-fulfilling equilibria (Fratzscher, Lo Duca, & Straub, 2014; ECB, 2019b). 

Further, it addressed the severe fragmentation in borrowing costs across the euro area (ECB, 

2019b). The positive impact of OMT on markets for government debt was then expected to 

translate into other markets and thereby ensure more even borrowing costs across the euro area 

(ECB, 2019b). As under SMP, the liquidity injected under OMT was to be perfectly absorbed by 

sterilization measures. Contrary to SMP, participation in the OMT program was conditional on 

                                                
8 In his speech at the Global Investment Conference in London, Mario Draghi made the infamous remarks: 'Within 

our mandate, the ECB is ready to do whatever it takes to preserve the euro. And believe me, it will be enough' 

(Draghi, 2012). 
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the implementation of certain fiscal adjustments by the individual sovereigns (Krishnamurthy et 

al, 2017). To this point, no OMT purchases have been undertaken. 

 

3.3.4. Asset-Backed Securities Purchase Programme (ABSPP) 

By the second half of 2014, the financial situation in the euro area had improved substantially 

with lower sovereign bond spreads and converging corporate (incl. bank) yields (Draghi, 2014). 

However, another risk had materialized: the broad based weakening of aggregate demand and 

persistently low inflation levels threatened to de-anchor medium-term inflation expectations. As 

existing monetary policy tools were exhausted (i.e. as a result of policy rates as well as current and 

near term monetary markets rates being reduced to their effective lower bound), a shift to a more 

active management of the size and composition of ECB's balance sheet was needed (Draghi, 

2014). On 4 September 2014, ECB therefore officially announced the launch of the ABSPP and 

the CBPP3, which marked the launch of ECB's first official QE program (Draghi, 2014). Yet, as 

early as during the 3 April 2014 press conference, Draghi indicated the potential future 

implementation of such QE program – an indication that was subsequently reiterated several 

times. 

ABSPP was commenced on 14 November 2014 and involved the purchases of a broad class of 

simple and transparent ABS in both primary and secondary markets across the euro area (ECB, 

2019b; ECB, 2019a). The securities had to satisfy the same requirements as those accepted as 

collateral by the Eurosystem and be secured by claims against non-financial private sector entities 

residing in the euro area. Furthermore, only senior and government guaranteed mezzanine 

tranches were considered and limits to the amount purchased applied (Constâncio, 2014).  The 

same principle applied under CBPP3 (ECB, 2019b). The objective of the ABSPP was to help 

banks raise and diversify their funding and thereby also provide credit to the real economy (ECB, 

2019a). ECB thus intended the program to work through channels beyond the direct impact on 

the term structure. As such, ECB aimed at providing capital relief to banks and thereby support 

credit flows to affect other markets through the portfolio rebalancing channel. Also they sought 

to affect expectations by credibly signaling a commitment to directly manage the balance sheet 

(Constâncio, 2014). 

 

3.3.5. Public Sector Purchase Programme (PSPP) 

PSPP was announced on 22 January 2015 as part of the expanded asset purchase program 

(EAPP). It also encompassed the already introduced ABSPP and CBPP3. Yet, the introduction 
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of the program was alluded to at the press conference on 4 December 2014, where Mr. Draghi 

noted that more stimulus was likely underway and that the Governing Council were 'convinced 

that a QE programme which could include sovereign bonds falls within our mandate' (ECB, 

2019b). The announcement in January 2015 came against a backdrop of subdued money and 

credit developments and the inadequacy of existing accommodating measures in addressing the 

risks of too long periods of low inflation levels (ECB, 2019b). PSPP primarily involved the 

purchase of nominal and inflation linked central government bonds as well as bonds issued by 

recognized agencies, local governments and international organizations in the euro area. As of 

December 2018, government bonds and bonds issued by recognized agencies constituted 

approximately 90 percent of the Eurosystem's portfolio (ECB, 2019a). The purchases were 

conducted in the secondary market against central bank money and only included bonds with 

residual maturities of 2 to 30 years. Further, the program contained a share-limit of 33 percent 

for eligible securities (ECB, 2019b). Akin to the existing purchase programs, PSPP was 

coordinated by ECB but implemented in a decentralized manner by the national central banks 

(NCBs). That is, only 8 percent of the purchases were conducted by ECB. Due to the limited 

mandate of ECB preventing it from engaging in large scale pooling of fiscal risks, the purchases 

of government bonds by NCBs were not subject to loss sharing (Cœuré, 2015). 

 

3.3.6. Corporate Sector Purchase Programme (CSPP) 

CSPP was announced on 10 March 2016. This program increased the monthly purchases of the 

EAPP to EUR 80 bn. It was introduced along with interest rate cuts of 10 bps on the deposit 

facility and the introduction of a new series of 4-year-maturity TLTRO programs (ECB, 2019b). 

CSPP was introduced with the objective of stimulating the pass-through of the Eurosystem's 

asset purchases to the financing conditions of the real economy (ECB, 2016a). The purchases 

were initiated in June 2016. Similar to PSPP, the purchases were conducted in a decentralized 

manner in both primary and secondary markets. The eligibility of corporate sector securities was 

determined in compliance with the Eurosystem's collateral framework (ECB, 2019b).  

 

The combined purchases under the EAPP initially amounted to EUR 60 bn. a month and were 

intended to continue until the end of September 2016 or longer. Yet, the program was extended 

several times until 14 June 2018, where the conclusion of the program in December 2018 was 

confirmed. Adjustments to the monthly purchases were also announced on 10 March 2016 (EUR 
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80 bn.), 8 December 2016 (EUR 60 bn.), 26 October 2017 (EUR 30 bn.) an on 14 June 2018 

(EUR 15 bn.).  

 

Figure 2 

QE, cumulative purchases, by asset purchase programs (in EUR bn.). 

Source: ECB (2019a). 

 

As evident from figure 2, the purchases under PSPP constituted by far the largest share of the 

QE purchases. As of December 2018, PSPP constituted 82 percent of the EAPP portfolio, 

whereas CBPP3, CSPP, and ABSPP accounted for 10 percent, 7 percent, and 1 percent 

respectively (Hammermann, Leonard, Nardelli & Landesberger, 2019). The net purchases of the 

QE program were concluded on 19 December 2018. However, at the time of writing, the 

principal payments from maturing securities continue to be reinvested in full, and the Governing 

Council is expected to do so at least until the day where the interest rates are increased (ECB, 

2019b). 

 

  



   

Master's Thesis | N. Marquardt & J. L. Thomsen 
 

18 

 

4. Theory 

4.1. Efficient market hypothesis  

The efficient market hypothesis is a basic tenet of much analysis within finance. The hypothesis is 

based on the concept of rational expectations (Mishkin, 2016). A core implication of the 

hypothesis is the assumption that current prices in financial markets reflect optimal forecasts 

based on all available information. The rationale behind the hypothesis builds on the principle 

that no arbitrage exists. More specifically, it is assumed that all unexploited profit opportunities 

arising from inefficient pricing are eliminated by market participants, i.e. arbitrageurs (Mishkin, 

2016). Importantly, for the efficient market hypothesis to hold, all market participants are not 

required to be well informed or have rational expectations. Rather, it is sufficient that a few 

arbitrageurs participate in the market and keep a look out for unexploited profit opportunities 

(Mishkin, 2016). 

 

Fama (1970) distinguishes between three degrees of the efficient market hypothesis. In the weak 

form, the information set available to investors only contains historical prices. The market prices 

thus reflect the optimal forecasts based on all available information regarding historical prices. In 

the semi-strong form, market prices are assumed to adjust based on information as it becomes 

available to the public, e.g. annual reports, information about stock splits etc. Finally, in the 

strong form, prices must also reflect information available to insiders only (Fama, 1970). The latter 

implies that prices are always a correct reflection of market fundamentals (Mishkin, 2016). 

 

4.2. Asset valuation  

The efficient market hypothesis is an underlying assumption for asset valuation theory. The most 

basic asset pricing equation is described by Cochrane (2005) and is represented as a two-period 

model.  

 

𝑝𝑡 = 𝐸𝑡[𝑚𝑡+1𝑥𝑡+1],     where  𝑚𝑡+1 = 𝛽
𝑢′(𝑐𝑡+1)

𝑢′(𝑐𝑡)
 

 

The intuition behind the model is that the price of an asset at time t, 𝑝𝑡 , depends on the stream 

of uncertain cash flows (i.e. the payoff) in the next period, 𝑥𝑡+1. The pricing equation states that 

the price should represent expected future cash flows discounted using the investor's marginal 

utility. The intuition is that the investor should trade the asset to the extent that the disutility of 
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consuming less today is offset by the additional utility of more consumption tomorrow. The 

discount factor is referred to as the stochastic discount factor, 𝐸𝑡[𝑚𝑡+1]. The formulation of the 

discount factor captures both the investors' impatience and their risk aversion. Specifically, 𝛽 

captures the aversion towards a delay in cash flows, while the concave curvature of the applied 

utility function9 implies that consumers prefer to smooth their consumption over time.  

 

Under no uncertainty, i.e. in a risk-neutral world, the payoff would simply be discounted by the 

gross risk-free interest rate to obtain the asset price. However, for risky assets, we often use an 

asset specific risk-adjusted discount factor, 𝑅𝑖 , as follows, 𝑝𝑡 =
1

𝑅𝑖 𝐸𝑡[𝑥𝑖
𝑡+1]. Hence, this risk 

adjustment is incorporated into the stochastic discount factor. Ultimately, the risk adjustment 

depends on the covariance between asset payoffs and marginal utility of consumption. Intuitively, 

as investors' marginal utility of consumption is higher during bad states, they attribute a higher 

value to assets paying off in those states. As these assets make the consumption stream less 

volatile, they are considered less risky and thus have higher prices (Cochrane, 2005).  

Following this line of argumentation, the marginal utility is also high when other assets in the 

investor's portfolio perform poorly. Hence, an asset that significantly correlates with a broad 

market portfolio has a lower price. This is the foundation for the Capital Asset Pricing Model 

(CAPM) according to which expected returns are expressed as 𝐸[𝑅𝑖] = 𝑅𝑓 + 𝛽𝑖,𝑚  𝛾𝑚. More 

specifically, the expected return is a function of the risk-free rate and a risk-correction 

proportional to the coefficient from a regression of asset returns on the broad market portfolio. 

Hence, 𝛽 and 𝛾 can be interpreted as the quantity and price of risk respectively.  The CAPM thus 

implies that the investor is compensated for additional risk. Lastly, it should be emphasized that 

the expectations are formed conditionally on the information available at time t (Cochrane, 2005). 

 

The general notation can also be applied to stocks prices. For stocks, the expected payoff, 𝑥𝑡+1, 

is represented by the summation of the price, 𝑝𝑡+1, and the dividend, 𝑑𝑡+1. Under rational 

expectations, stock prices reflect the present value of expected future cash flows (Mishkin, 2016). 

Stock prices can thus be affected if there is a change in expected future payoffs or in the discount 

factor, i.e. the CAPM. A change in the latter could occur due to changes in the risk-free rate or 

changes in the equity premium (Cochrane, 2005).  

                                                
9 The power utility form is used to derive the pricing formula. See Cochrane (2005) for a derivation. 
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As outlined by Hull (2012), a credit default swap (CDS) contract provides insurance against the 

default risk of a reference entity. The spread denotes the percentage of the notional principal10 

that is paid periodically to the seller in return for the insurance (Hull, 2012). Similarly to stock 

prices, the price of a CDS contract can be related to the general asset pricing formula. However, 

the buyer and the seller must be equally well-off at the time of the transaction. Hence, the CDS is 

priced such that the present value of expected payments made by the buyer, i.e. the periodic 

payments and any accrual payment, equals the present value of the expected payoff of the CDS 

contract (Hull, 2012). That is, the CDS spread has to equal the rate that makes the value of the 

CDS contract equal to zero. CDS spreads are generally derived from default probability estimates 

(Hull, 2012). As the spread of the CDS increases with higher probabilities of a credit event, it can 

be used to infer the default risk of the reference entity (Krishnamurthy & Vissing-Jørgensen, 

2011). 

 

4.3. Conventional monetary policy 

If successful, expansionary monetary policy works through a variety of transmission channels to 

stimulate the economy. Two of the most important channels for this thesis will be delineated. 

 

As emphasized by traditional Keynesian economics, expansionary monetary policy and a 

declining interest rate should result in a lower cost of capital, increased investment spending and 

increased aggregate demand and output. This is what Mishkin (2016) refers to as the interest rate 

channel. Importantly, the emphasis of the interest rate channel is on the real long-term interest 

rate rather than the nominal and/or short-term interest rate as a determinant of investment 

spending. The channel relies on the expectations hypothesis of the term structure, stating that the 

long-term rate is an average of expected future short-term rates. It also highlights the importance 

of inflation expectations in the transmission of monetary policy. In periods of low nominal rates, 

monetary policy might actually be contractionary if people are expecting future deflation. 

Conversely, accommodative monetary policy can be effective even with nominal interest rate at 

the zero-lower bound, if inflation expectations are high (Mishkin, 2016).  

The second channel, the bank lending channel, emphasizes the role of asymmetric information in 

financial markets. As financial intermediaries, banks solve the problem of asymmetric 

information and have a crucial role in the transmission of monetary policy (Mishkin, 2016). Due 

                                                
10 In case of a credit event, the buyer obtains the right to sell bonds at face value to the seller. The total par value of 

the bonds that can be sold in case of a credit event is referred to as the notional principal (Hull, 2012). 
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to asymmetric information, especially small and medium sized businesses and private borrowers 

may have limited access to credit and thus might be dependent on bank loans. Expansionary 

monetary policy therefore stimulates the economy by increasing bank reserves and bank deposits, 

which increases the loan supply and thus stimulates investment activity (Mishkin, 2016). 

 

4.4. Unconventional monetary policy  

The transmission mechanisms of monetary policy are well-functioning during times of general 

confidence in financial markets. As such, adjustments of the policy rates directly translate into 

various market rates as intended. Hence, prior to the Great Recession, ECB's monetary policy 

measures were limited to the adjustment of policy rates to fulfill the objective of price stability. 

However, during the Great Recession, confidence within the financial sector plummeted and 

trust between banks deteriorated. This resulted in a spike of risk premiums and borrowing costs 

and thus impaired lending via the interbank market as well as to the real economy (Cordemans et 

al, 2016). As a consequence, ECB was forced to expand its toolbox to also encompass 

unconventional measures (Cordemans et al, 2016). 

 

Even when transmission channels are well functioning, a lower bound on nominal interest rates 

exists, which limits the extent to which conventional monetary policy measures can be applied. 

The interest rate cannot move far below zero, as this would induce economic actors to hold their 

money in cash instead of deposits (Cordemans et al, 2016). Even as nominal rates approach the 

lower bound, economic actors might anticipate them reaching their lower bound and therefore 

assume monetary policy inadequate to raise inflation as targeted. This will further attenuate the 

effectiveness of monetary policy and initiate a negative feedback loop, as subdued inflation 

expectations translate into higher real interest rates (Cordemans et al, 2016). As a consequence 

hereof, UMP measures may naturally be needed to fulfil the price stability mandate.  

 

UMP encompasses a broad range of measures including forward guidance, liquidity provision and 

asset purchase programs. The latter includes what has been termed quantitative easing (QE), 

which refers to the purchase of significant amounts of debt instruments with the aim of 

depressing the various components of real long-term yields (Cordemans et al, 2016). Woodford 

(2013) distinguishes QE into 'pure quantitative easing' and 'targeted asset purchases' respectively. 

However, in this thesis, both types of asset purchases will be referred to as QE. 
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4.4.1. Pure quantitative easing 

Woodford (2013) uses the term 'pure quantitative easing' to refer to mere increases in the 

monetary base. However, the term has later come to encompass a broader category of asset 

purchases.  

According to Woodford (2013), pure quantitative easing refers to the concept proposed by 

Milton Friedman in 2000 as a potential policy solution for Bank of Japan (BOJ) after reaching the 

zero-lower bound on its policy target rate. The theory of pure quantitative easing builds on the 

notion that increases in the monetary base should eventually result in increases in aggregate 

nominal expenditure, even once the policy rate has reached its zero-lower bound (Woodford, 

2013). According to this theory, what matters is not the type of assets acquired by the central 

bank, but rather the mere expansion of the asset side of the central bank's balance sheet. As the 

specific choice of asset purchases is irrelevant, the prudent choice would be to undertake 

purchases of short-term government bonds (Woodford, 2013).  

 

However, according to Woodford (2013), there is no reason to believe that an increase in the 

monetary base should lead to an increase in aggregate nominal expenditure once the money-

market rate has reached the interest rate on reserves (e.g. at the zero-lower bound). More 

specifically, Woodford (2013) argues that once the money-market rate has decreased to the level 

of interest rates paid on reserves, the opportunity cost of holding reserves will cease to exist. 

Hence, the demand for reserves will become infinitely elastic. In such case, central bank reserves 

and other short-term riskless assets have become perfect substitutes, and the demand for central 

bank reserves has become unbounded. Hence, an increase in the supply of reserves no longer 

results in a disequilibrium that needs to be corrected. 

 

4.4.2. Targeted asset purchases/credit easing 

Besides pure quantitative easing, other policies include an increase in central bank reserves 

through the purchase of long-term riskless securities. As explained by Woodford (2013), such 

policy can be broken into the following two legs: i) pure quantitative easing and ii) the purchase 

of long-term riskless securities through the sale of short-term riskless securities, holding the size 

of the monetary base constant. In light of the previous discussion, the purchase of long-term 

securities at the zero-lower-bound should only be effective through the second leg, which could 

be referred to as 'targeted asset purchases' (Woodford, 2013) or 'credit easing' as done by 

Bernanke (Mishkin, 2016). Since this type of policy does not involve the supply and demand of 
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central bank reserves, the arguments of the previous discussion on pure quantitative easing no 

longer apply (Woodford, 2013). Yet, while long-term securities and other risky asset classes do no 

constitute perfect substitutes for central bank reserves at the zero-lower bound, arguments also 

exist as to why targeted asset purchases should not be effective at the zero-lower-bound. One of 

the main arguments builds on the concept of 'Wallace neutrality.' 

 

4.4.3. Wallace neutrality 

As noted by Woodford (2013), it is often assumed that asset purchases by the central bank must 

inevitably affect market prices, given that investors are not perfectly indifferent between holding 

different asset classes. That is, when the central bank purchases from a certain asset class and 

sells a corresponding portion of another, the equilibrium condition requires that private investors 

buy the latter and sell the former. Assuming that they are not perfectly indifferent regarding what 

asset classes they hold, prices must change in order to induce them to reshuffle their portfolio. In 

other words, central bank purchases force private investors to hold a portfolio with greater 

exposure to a particular risk. As they expect a higher marginal utility of income in the states of 

the world where that risk materializes, they will now be willing to pay less for securities that have 

a low payoff in those states of the world. According to this theory, asset prices must therefore 

change. This is the so-called 'portfolio-balance effect' (Woodford, 2013). 

 

However, the portfolio-balance effect does not exist in a representative-household asset pricing 

theory, where an asset should be valued according to the present value of its expected future 

random payoffs. These are calculated using the stochastic discount factor derived from the 

representative household’s marginal utility of income in different states of the world. Since a 

mere reallocation of assets between the private sector and the central bank does not alter the 

amount of assets available for consumption in all future states of the world, the representative 

household’s marginal utility, and thus the discount factor, should not change (Woodford, 2013). 

More specifically, the concept of Wallace neutrality argues that by purchasing assets with a certain 

risk exposure, the central bank does not remove that risk from the economy. That is, the 

government will now be particularly exposed to that given risk through reduced income from the 

central bank in the states of the world where the risk materializes. In those states, the government 

will have to compensate for the low payoff through higher tax collections, and the private 

sector’s after-tax income will be just as exposed to the given risk as before. Investors will 

anticipate this and perfectly offset the purchases. That is, if the central bank buys a certain 
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amount of asset x in exchange for asset y, private investors will buy a corresponding amount of 

asset y in exchange for asset x in order to obtain the same risk exposure as before. Hence the 

price of the assets will not need to be altered in order to induce investors to reshuffle their 

portfolios. The concept of Wallace neutrality thus implies that the distinction between public and 

private asset holdings is irrelevant (Woodford, 2013). 

As explained by Serlin (2015) in an interpretation of Wallace's original paper from 1981, the 

concept of Wallace neutrality can equally be applied to pure quantitative easing. Suppose the 

central bank were to print money and purchase composite consumption goods and promised to 

resell them at a later date at the prevailing and perfectly foreseen market price that day. Since 

investors know that the supply of consumption goods will be exactly the same ex-post the 

government resales, the price will not change as a result of the initial government purchases 

(Serlin, 2015). As noted by Woodford (2013), the irrelevance result implies that increases in the 

supply of bank reserves as a result of QE, or even open market operations in general, should 

have no effect.  

 

Two conditions are required for the irrelevance result to hold: i) the assets in question are valued 

only for their pecuniary returns, and ii) all investors can purchase arbitrary quantities of the same 

assets at the same market prices (markets are frictionless) (Woodford, 2013). 

 

4.4.4. Why quantitative easing could work in practice  

As noted by Woodford (2013), the irrelevance result may seem controversial. Yet, it is important 

to note that the irrelevance result rests on strong assumptions. Relaxing one or more of the 

assumptions could thus explain why QE might work in practice. The following paragraphs will 

be devoted to investigating some of the major reasons why the assumptions may not hold. 

 

Preferred habitat theory  

One of the main assumptions behind the Wallace neutrality is that assets are valued only for their 

pecuniary returns. However, as noted by Woodford (2013), the validity of this assumption can be 

questioned since overnight balances have often been held at the central bank despite the 

existence of other alternatives yielding higher return. This suggests that reserves are being valued 

for other than merely pecuniary returns. Moreover, the validity of the assumption has been 

challenged by a host of academic literature investigating imperfect substitutability of assets. As 

noted by Daines, Joyce, and Tong (2012), literature on the effects of imperfect asset 
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substitutability on asset prices dates far back. The concept is closely related to the so-called 

'preferred habitat theory.' As described by Modigliani and Sutch (1966), the theory presumes that 

investors have distinct preferences for assets of different maturities. Hence, they hold assets of 

specific maturities regardless of the rate of return on other assets. The preferences could be 

determined by a variety of factors, e.g. institutional or regulatory constraints. This implies that the 

scarcity created within preferred asset classes as a consequence of central bank purchases will 

have a tendency to increase the price and reduce the yields of these assets (Daines et al, 2012).  

 

In further support, Krishnamurthy and Vissing-Jørgensen (2012) document that US Treasuries 

are valued for liquidity and safety as well. More specifically, they find that changes in Treasury 

supply have large effects on a variety of yield spreads. They further document that this can be 

ascribed to liquidity and safety attributes by analyzing the yield spread between a pair of assets 

that differ only in terms of liquidity and safety respectively. Assuming that liquidity and safety are 

priced attributes, the spread between the assets within each pair could be interpreted as the 

equilibrium price of liquidity and safety respectively. Hence, by showing that a change in the 

supply of Treasury securities affects these yield spreads, Krishnamurthy and Vissing-Jørgensen 

(2012) show that Treasury securities offer liquidity and safety. 

 

Incomplete/frictioned markets  

Another assumption behind the Wallace neutrality is that markets are frictionless. It is assumed 

that investors can take any position (e.g. short and long), they can purchase arbitrary quantities 

for the same market price and that there are no transaction costs (Woodford, 2013; Serlin, 2015). 

In practice, these assumptions are unrealistic. First, the assumption of unlimited short-selling is 

unlikely to hold for all investors and across all asset classes. Suppose the central bank were to 

purchase a given amount of securities in exchange for reserves. For the Wallace neutrality to 

hold, investors would have to offset this trade by trading a corresponding amount of reserves and 

securities. However, if the central bank purchases are very extensive, investors will be unable to 

undo the trade with available funds. Hence, the investors would need to short the securities, and 

at no cost. If this were not possible, the investors' trades would not be sufficient to push the 

elevated price on securities down to efficiency (Serlin, 2015). In the real world, it is common for 

assets not to have a short-sale market or for the cost of short-selling within certain markets to be 

quite high. Also, even if short-selling is possible and at low cost, investors might be facing other 

limits to trading, e.g. in terms of resources and creditworthiness (Serlin, 2015). 
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As explained by Woodford (2013), the irrelevance result would likewise be invalidated if some 

investors were facing constraints on participation in given markets. Suppose, for instance, that 

the central bank purchases involved securities only available to certain investor groups. This 

could include securities that are only available for trading at certain volumes and thus only 

available to investors of a certain magnitude, e.g. large institutional investors. As such, other 

investor groups would be unable to reduce their portfolio holdings of the given asset class in 

response to the purchases, even if the change in their state-contingent consumption paths would 

provide them with a hedging motive to do so. Market segmentation of this sort increases the 

likelihood that a price change will be necessary to ensure market clearance. Also, as pointed out 

by Serlin (2015), even if the unconstrained investors have sufficient resources available to push 

the price of the asset down to efficiency, they might be reluctant to do so for diversification 

reasons. The model developed by Andrés, López-Salido and Nelson (2004) provides further 

verification of the effects of imperfect asset substitutability and market frictions on the validity of 

the irrelevance result. 

 

4.5. Transmission channels  

A host of previous literature has been devoted to describing the transmission channels of UMP. 

Nevertheless, the causal impact of APPs on the economy remains imperfectly understood 

(Andrade et al, 2016). The following paragraphs will seek to shed light on some of the most 

important channels through which APPs theoretically should affect asset prices, profitability, and 

risk in the financial sector. These channels are not mutually exclusive, since they tend to overlap. 

Nor are they collectively exhaustive, since only the most important channels for the banking 

sector and for this analysis will be outlined. 

 

4.5.1. General transmission channels  

The following channels concern the more general effect of asset purchases on financial markets 

and are therefore not specific to the banking sector.  

 

Signaling channel 

As explained by Andrade et al (2016), the signaling channel is akin to forward guidance in the 

sense that QE can be interpreted as a signal that the future path of short-term interest rates will 

be lower than previously expected. However, as compared to forward guidance, QE constitutes 
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an even more credible signal. More specifically, by undertaking large scale purchases of long-term 

assets funded by short-term liabilities, the central bank increases its exposure to balance sheet 

losses associated with short-term interest rate increases. Hence, by creating incentives for the 

central bank to keep interest rates low, the central bank enhances its own credibility. The 

signaling channel is an example of how asset purchases indirectly affect asset prices, since the 

purchases do not per se have any direct effect on asset prices (Altavilla, Carboni, & Motto, 2015).  

 

Portfolio rebalancing channel 

One of the most important transmission channels of UMP is the portfolio rebalancing channel 

(Falagiarda & Reitz, 2015). The functioning of the portfolio rebalancing channel rests crucially on 

the imperfect substitutability of assets as explained previously (Falagiarda & Reitz, 2015). As 

investors are crowded out from their preferred market segments by central bank purchases, they 

will rebalance their portfolios by moving to close substitute assets, which will lead to a chain of 

price effects (Fratzscher et al, 2014; Falagiarda & Reitz, 2015). When introducing the EAPP, 

ECB expected banks to shift their portfolios from bonds to riskier securities, such as loans to 

households or companies, ultimately stimulating economic recovery (Cæuré, 2015). 

The effectiveness of the portfolio rebalancing channel is highly contingent on the degree of risk 

aversion in the market and may translate into either the term premia or the scarcity channel 

(Altavilla et al, 2015).  

 

The term premia and scarcity channels  

Like the portfolio rebalancing channel, the term premia channel departs from a frictionless 

market by assuming imperfect substitutability of assets, which in this case implies preferences for 

bonds of a specific maturity. Another underlying assumption is that there is a second subset of 

investors who are arbitrageurs and who become the marginal investors for pricing duration risk 

(Krishnamurthy & Vissing-Jørgensen, 2011). These assumptions imply that when the central 

bank purchases long-term securities, the duration in the hands of investors is reduced, and the 

yield curve is altered. More specifically, the purchases reduce long-term yields relative to short-

term yields (Krishnamurthy & Vissing-Jørgensen, 2011). As emphasized by Krishnamurthy and 

Vissing-Jørgensen (2011), the extent to which the effect of central bank purchases transmits to 

other asset classes depends on whether the preferred-habitat demand applies only to a narrow 

asset class. For instance, if investors have a preference for 10-year Treasury securities but not for 
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10-year corporate bonds, central bank purchases of 10-year Treasuries is expected to affect the 

10-year corporate bond yields to a limited extent only. 

Further, as explained by Altavilla et al (2015), the portfolio rebalancing channel is expected to 

translate into the term premia channel during times of low risk aversion. Hence, an APP targeting 

long-term yields will effectively lower bond yields across all maturities via a compression in term 

premia, since arbitrageurs will be active market participants. 

On the contrary, during times of high financial distress, arbitrageurs will become extremely risk 

averse and unwilling to trade bonds, leaving the preferred habitat investors as the sole market 

participants. Therefore, central bank purchases will affect only the targeted maturity segments. 

This channel has been referred to as the scarcity channel (Altavilla et al, 2015; Daines et al, 2012). 

 

Confidence channel  

As explained by Fratzscher et al (2014), the central bank's decision to launch the APPs could help 

restore confidence in the financial sector, since it shows the central bank's readiness to take 

action. This might translate into a decline in risk premia and general uncertainty in financial 

markets. The reduced risk premia may translate into increased asset prices following the 

described mechanics of asset valuation. 

 

4.5.2. Bank-specific channels  

The following paragraphs will outline the channels that concern the banking sector in particular. 

Hence, while some of the channels may affect other sectors as well, the banking sector is arguably 

more exposed.  

 

Capital relief channel  

According to Andrade et al (2016) the capital relief channel concerns the impact of the APPs on 

the value of the assets on the banks' balance sheets. More specifically, central bank purchases 

tend to increase the value of the targeted securities, thereby increasing the balance sheet value of 

banks exposed to these assets. The effect of the purchases is therefore similar to a capital 

injection. Also, by replacing long-term risky securities with short-term and safe central bank 

assets, the purchase programs also tend to lower the balance sheet risk. The higher net worth of 

banks resulting from these purchases translates into reduced leverage constraints and eased 

lending conditions, which could ultimately improve profitability. The banking sector is 

particularly exposed to this channel, since banks tend to hold the targeted assets to a much 
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greater extent than other sectors (Andrade et al, 2016). The capital relief channel is especially 

relevant in the Eurozone context, since European banks traditionally hold a large amount of their 

own country's sovereign bonds, which was a primary asset class targeted by ECB's APPs (Praet, 

2017). 

 

The capital relief channel is very closely related to the bank credit risk channel as described by 

Acharya et al (2016) and Fratzscher et al (2014). The bank credit risk channel emphasizes the 

close link between liquidity risk and credit risk. As such, by providing capital relief and reducing 

liquidity risk of Eurozone banks, the APPs implicitly also reduce bank credit risk (Fratzscher et 

al, 2014).  

 

Sovereign risk channel  

The sovereign risk channel is also closely related to the capital relief channel due to the extensive 

sovereign debt holdings by Eurozone banks. As outlined by Krishnamurthy et al (2017), both 

default risk and redenomination risk contribute to sovereign bond yields. Whereas default risk 

refers to the probability that a sovereign will default on its debt obligations, redenomination risk 

concerns the risk that the sovereign will exit the euro and redenominate its debt into its local 

currency (Krishnamurthy et al, 2017). The second phase of the crisis came as a consequence of a 

loss of confidence in particular euro area sovereigns, which threatened the integrity of the euro 

and increased redenomination risk (Praet, 2017a). The weak fiscal position of selected sovereigns 

quickly spilled over to the banking system through the bank-sovereign nexus. As the cost of 

borrowing for some governments increased in the aftermath of the crisis, the Eurozone banks 

particularly exposed to these sovereigns came under excessive market pressure and were at the 

same time dependent on the weak sovereigns for fiscal assistance (Praet, 2017a). Thus, ECB 

designed the APPs of this period to target the sovereign yields of the governments most impaired 

by the crisis (Praet, 2017a). In line with the capital relief channel and the bank credit risk channel, 

ECB policies targeting sovereign risk are thus expected to increase bank profitability and decrease 

bank credit risk.  

 

Default risk channel 

As emphasized by Krishnamurthy and Vissing-Jørgensen (2011), QE is expected to reduce the 

default risk of corporations through its stimulating effect on the economy. As banks function as 

financial intermediaries, QE is expected to lower the quantity of risk. Moreover, by reducing 
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general risk aversion in the economy, QE should similarly reduce the price of risk, i.e. the risk 

premium required by investors. Combining these two forces, ECB's APPs could be expected to 

have a direct positive impact on the credit risk of Eurozone banks by reducing the default risk of 

the banks themselves and by improving the creditworthiness of their borrowers.  

 

Risk-taking channel  

The asset purchases of ECB may pose a challenge for banks’ profitability, since the purchase 

programs effectively decrease the slope of the yield curve, which compresses banks’ net interest 

margin. The asset purchases can thus have a negative impact on the banks’ retained earnings and 

make them more fragile (Draghi, 2017). Furthermore, the negative interest rate environment in 

practice flattens the yield curve even further due to the zero-lower bound usually applied to bank 

deposits. Hence, while bank lending rates continue to decline, deposit rates increasingly stack up 

against zero, further compressing banks' loan-to-deposit margins (Praet, 2017b). 

 

The reduced net interest margin, reduced volatility and lower interest rates in general incentivize 

banks to rebalance their portfolios away from safe low-yield assets into more risky assets and 

investment projects offering a greater return, i.e. 'reaching for yield' (Lambert & Ueda, 2014; 

Chodorow-Reich, 2014). Moreover, the low levels of return reduce incentives for banks to 

engage in costly monitoring and thus increase the credit risk in their loan portfolios. The resulting 

increased volume and riskiness of loan supply might increase financial stability risk (Lambert & 

Ueda, 2014).  

Also, as the hurdle rate for risky investment projects decreases following the decline in the risk-

free rate, general spending on projects with lower mean returns and/or greater return variances 

increases. The banks therefore also implicitly become more exposed to risky projects through 

their role as financial intermediary (Chodorow-Reich, 2014).  

Finally, lower interest rate levels make debt financing relatively more attractive compared to 

equity. Since equity financing tends to function as a commitment device to prevent excessive risk-

taking, reduced equity financing could deteriorate financial sector risk (Lambert & Ueda, 2014).    

 

Clearly, the theoretical impact of APPs on both bank profitability and risk is ambiguous. The 

capital relief, confidence, default risk and sovereign risk channels suggest a positive impact of 

asset purchases on the health of the banking sector, since they increase the value and reduce the 

riskiness of banks' balance sheets. Simultaneously, the asset purchases restore general confidence 
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in the financial sector and have a positive impact on the real economy, which should increase 

bank profitability. However, on the other hand, compressed term premia and the risk taking 

channel suggest a negative impact on bank profitability through a flattening of the yield curve, 

which, along with lower risk-free rates in general, induce more risk taking. 
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5. Literature Review 

5.1. Monetary policy and yields 

To the best of our knowledge, literature on the effects of UMP generally does not date far back. 

This could be attributed to the fact that UMP measures only became an essential part of the 

central bank toolbox in the wake of the Great Recession.  

 

However, the effects of conventional monetary policy are more elaborately explored and the 

literature dates back to the works of Cook and Hahn (1989), who examine the changes in market 

rates in response to changes in the Federal funds target rate. Using data from the 1970s, Cook 

and Hahn (1989) find a significant positive relationship between changes in the target rate and 

changes in short-term rates as well as intermediate- and long-term rates. Yet, using Fed funds 

futures to distinguish between anticipated and unanticipated changes in the Fed funds target rate, 

Kuttner (2001) showed that the response of market rates to anticipated changes in the target rate 

was minimal, which is consistent with the efficient market hypothesis, as explained in section 4.1. 

Adopting a similar approach to isolate monetary policy surprises, Gürkaynak, Sack and Swanson 

(2003) assess the response of forward rates (derived from Treasury debt) to the surprise 

component of monetary policy announcements. Interestingly, they only find a positive 

relationship between changes in the Fed funds rate and forward rates at the short end of the yield 

curve. For longer horizons (i.e. approximately four years) forward rates are found to move in 

opposite direction of the Fed funds rate. Yet, the negative relationship only becomes significant 

at 9 to 15-year horizons. In a later paper, the authors supplement the existing analysis by applying 

a two-factor model that not only takes movements in the Fed funds rate into account, but also 

Federal Open Market Committee (FOMC) monetary policy announcements (Gürkaynak, Sack & 

Swanson, 2004). Interestingly, the results suggest that both factors affect Treasury yields, but to a 

different extent. While both contractionary FOMC statements and increases in the Fed funds rate 

are associated with Treasury yield increases, the announcements appear to have a much greater 

effect on the long end of the yield curve. This suggests an important role for the signaling 

channel through the management of future policy expectations (Gürkaynak et al, 2004).   

 

Literature assessing the effect of UMP policy measures on yields seems to have reached 

consensus that expansionary measures are associated with a decline in yields. However, limited 

consensus has been reached regarding the importance of various transmission channels. Yet, the 
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portfolio rebalancing channel is generally emphasized as one of the most crucial channels of 

transmission.  

Applying an event study approach, Krishnamurthy and Vissing-Jørgensen (2011) find that the 

Fed’s QE programs, the Large Scale Asset Purchases (LSAP), significantly reduced nominal 

interest rates on Treasuries, housing agency debt and mortgage backed securities, but to a 

different extent depending on type and maturity. By assessing the differential impact on a variety 

of different securities, they find support for the signaling channel. Similar to Gürkaynak et al 

(2004), they find this channel to be more pronounced for long-term bonds. They also find 

support for the portfolio rebalancing channel affecting especially the safest medium- and long-

term bonds, which they argue can be attributed to the existence of an investor group with a 

preferred habitat for low-default-risk assets. Gagnon et al (2011) also find a significant decrease 

in long-term interest rates around key LSAP announcements. They primarily find support for the 

portfolio rebalancing channel in reducing term premiums as opposed to the signaling channel. 

Furthermore, when extending the event-windows to two days, the larger cumulative effects 

suggest that market responses to UMP measures happen with a lag.  

Supporting the results of literature on the Fed’s QE program, Joyce, Lasaosa, Stevens, and Tong 

(2011) investigate the effects of UK’s QE program on medium- and long-term gilt yields and 

obtain results of similar magnitude as Gagnon et al (2011). They likewise find strong support for 

the portfolio rebalancing channel.  

However, challenging previous literature on the effect of the Fed’s LSAP, Greenlaw, Hamilton, 

Harris and West (2018) argue that the effect of the LSAP on 10-year Treasuries is generally 

overstated. They reach this conclusion by expanding their event set beyond key announcement 

dates. Similarly, they find that the Fed’s QE tapering only has had limited market impact.  

 

The studies specifically assessing the impact of ECB's UMP measures generally find that the 

APPs were successful in lowering euro area sovereign bond yields. However, asymmetric effects 

within the euro area and across program types are observed.  

 

Focusing on aggregate euro area yields and covering the period 2008-2017, Ambler and Rumler 

(2019) find that especially the SMP and OMT announcements as well as the collective 

announcement regarding PSPP, ABSPP and CBPP on 22 January 2015 significantly reduced real 

interest rates of various maturities.  
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Conducting an event study on the announcement effects of ECB's PSPP program, Altavilla et al 

(2015) find that the program substantially lowered sovereign yields. Additionally, the effect was 

more pronounced for high-yield countries and for bonds at longer maturities. Similarly, the 

results obtained by Jensen, Mikkelsen and Spange (2017) suggest that core euro area countries 

only experienced a modest decline in yields in response to the PSPP, whereas periphery countries 

experienced somewhat larger declines and that only periphery countries experienced an effect 

significantly different from the general trend. In fact, Fratszcher et al (2014) obtain results 

suggesting that ECB's UMP measures resulted in an increase in highly rated sovereign bond 

yields. These findings are supported by Rogers, Scotti, and Wright (2014) who find German 

sovereign bond yields and euro area corporate bond yields to have increased in response to 

ECB's measures. This could be attributed to a lessening of the safe haven effect and promoted 

financial stability and confidence in the Eurozone (Rogers et al, 2014). Along the same lines, the 

findings presented by Falagiarda and Reitz (2015) indicate that ECB's announcements 

significantly reduced long-term GIIPS sovereign bond yields relative to the German counterpart, 

except for Greece.  

 

Focusing on GIIPS countries specifically, Eser and Schwaab (2013) find SMP announcements to 

have resulted in a decline in sovereign yields ranging from approximately -1 to -2 bps in Italy and 

up to more than -20 bps in Greece. Comparing the effects of SMP, OMT and LTRO on GIIPS 

countries, Krishnamurthy et al (2017) find that the purchase programs, SMP and OMT, were 

much more successful in reducing sovereign yields. Also, when Krishnamurthy et al (2017) 

attempt to determine the channels through which ECB policies affect sovereign yields, they find 

reduced default risk to be a dominant channel for Italy and Spain. Further, they conclude that 

redenomination risk may have been a policy transmission channel for Spain and Portugal, but not 

for Italy. 

 

Finally, the results of Rogers et al (2014) indicate the presence of spillover effects of Fed 

monetary policy shocks to bond yields in other currency areas. On the contrary, spillovers from 

non-US currency areas to US bond yields are very limited. Along the same lines, Fratzscher et al 

(2014) find no significant spillovers of ECB's UMP measures to global yields. However, 

Falagiarda, McQuade and Tirpák (2015) do find significant spillover effects of ECB's SMP 

announcements to sovereign bond yields of Central and Eastern European countries. The 

spillover effects of OMT and PSPP were more limited.  



   

Master's Thesis | N. Marquardt & J. L. Thomsen 
 

35 

 

 

5.2. Monetary policy and stock prices in general 

In order to assess the broader macroeconomic implications of UMP measures, several studies 

have attempted to measure the pass through of announcements to equity prices. While the 

literature generally finds the effect on yields to be in line with theory, the literature on the pass 

through to equity prices is more ambiguous.  

 

A large part of existing literature find UMP announcements to be associated with an increase in 

equity prices, as theory would predict. For instance, Krishnamurthy et al (2017) and Fratzscher et 

al (2014) find country specific stock indices across the euro area to increase in response to the 

SMP and OMT announcements, suggesting a broad macroeconomic impact of the measures. 

Similarly, Georgiadis and Gräb (2015) found that ECB's QE announcement on 22 January 2015 

significantly boosted equity prices in the euro area and in the rest of the world. Supporting these 

findings, Haitsma, Ünalmis, and Haan (2016) find that the Euro Stoxx 50 significantly increased 

in response to expansionary surprises as measured by changes in the spread between the German 

and Italian 10-year government bond. 

 

However, other studies obtain more mixed results. This includes the extensive assessment by 

Rogers et al (2014) on the effect of UMP announcements by the Fed, Bank of England, ECB and 

Bank of Japan on stock prices within the respective currency areas. Defining monetary policy 

surprises as the intraday change in 10-year government bond yields, and applying a similar 

measure as Haitsma et al (2016) in the case of ECB surprises, they find expansionary monetary 

policy by the Fed and ECB to have significantly increased domestic stock prices. Yet, the same is 

not true for Bank of England and Bank of Japan. Hence, these findings support the previous 

study by Joyce et al (2011) finding no uniform response of equity prices to the QE 

announcements by Bank of England.  

Pericoli and Veronese (2017) also find ambiguous results. They construct monetary policy 

surprises along the lines of Kuttner (2001). Also they follow the approach presented by 

Gürkaynak et al (2003) and focus only on the part of the monetary policy surprises driven by 

expectations to future policy. During the pre-crisis period, i.e from 2000 to 2008, they find 

contractionary monetary policy announcements by the Fed and ECB to be associated with stock 

market increases. However, during the Sovereign Debt Crisis, ECB announcements leading to a 

decrease in yields are also associated with equity increases.  
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Hosono and Isobe (2014) obtain contradicting results of ECB announcements depending on 

whether they control for market expectations or not. When using changes in the 10-year German 

government bond to control for market expectations, they find that the Stoxx Europe 600 index 

responded negatively to expansionary monetary policy announcements. However, the 

relationship changes direction when merely using the announcement day dummy as the QE 

variable, i.e. when not controlling for market expectations. They argue that this could be 

explained by positive changes in the German Bund yields around announcement days due to a 

reversal of the flight to quality (Hosono & Isobe, 2014). 

Finally, Fratszcher et al (2014) find that ECB's OMT and SMP announcements boosted equity 

prices across advanced economies and emerging markets. Yet, when assessing the spillover 

effects of ECB's UMP announcement over the period 2007-2015, Falagiarda et al (2015) show 

that ECB announcements had no impact on equity prices in Central and Eastern European 

countries.  

 

5.3. Monetary policy and bank equity returns   

As noted by Brissimis and Delis (2010), early literature investigating the impact of monetary 

policy on bank performance and risk taking is rather limited despite the theoretical ambiguity 

concerning the effects and despite the importance of the banking sector in the transmission of 

monetary policy.  

 

Naturally, the earliest papers concentrate on the impact of conventional monetary policy. One of 

the earlier studies conducted by Madura and Schnusenberg (2000) on the reaction of bank equity 

returns to changes in the Fed funds target rate in the period 1974-1996 finds a significant 

negative relationship. That is, contractionary monetary policy is associated with a decline in bank 

equity and vice versa. Moreover, conducting a portfolio analysis assessing the heterogeneity in 

responses across banks, they find that larger and less capitalized banks are more sensitive to 

monetary policy changes. These findings are supported by Yin, Yang and Handorf (2010) and 

Yin and Yang (2013), who similarly find an inverse relationship between the Fed funds rate and 

bank stock prices during the period 1988-2007 when isolating unanticipated rate changes along 

the lines of Kuttner (2001). Moreover, Yin and Yang (2013) also find that larger, less capitalized 

banks and less liquid banks are more sensitive to unanticipated Fed funds rate changes.  
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Akin to the above-mentioned studies, English, Van den Heuvel and Zakrajsek (2012) find an 

inverse relationship between bank stock prices and unexpected changes in the Fed funds target 

rate (i.e. the level of the yield curve). However, in addition to assessing the impact of yield curve 

level changes, English et al (2012) also assess the link between yield curve slope changes and 

bank equity prices. They measure the slope as the difference between longer-term Treasury yield 

and the Federal funds rate. Interestingly, they find an inverse relationship in this case as well. 

Their results suggest that the positive impact on profitability of an improved net interest margin 

are outweighed by negative consequences including higher discount rates on future profits and 

reduced expectations to future profits. However, the coefficient on the interaction term between 

the maturity gap of the respective banks and the slope surprise suggests that banks with a larger 

maturity gap, i.e. banks depending more on maturity transformation, are less sensitive to slope 

surprises. Hence, it dampens the otherwise negative consequences of a slope increase. 

 

Taking a slightly different approach, Brissimis and Delis (2010) apply a local generalized method 

of moments technique to assess the impact of conventional monetary policy on bank profitability 

in the US and the euro area during the period of 1994-2007. They also assess the heterogeneous 

effects w.r.t. liquidity, capitalization and market power. Contrary to the previously mentioned 

studies, they do not find a significant effect on profitability. However, when using bank-specific 

characteristics as smoothing variables, they find that highly capitalized banks and banks with 

higher market power generally benefit from contractionary monetary policy. 

 

Finally, assessing the effect of ECB's conventional monetary policy over the entire period from 

1999 to 2016, Ampudia and Van den Heuvel (2018) find that the relationship between the short-

term rate and bank stock prices varies over time. A negative relationship exists prior to the crisis 

but it is reversed during the post-crisis period. Interestingly, the reversal is strongest for banks 

relying more on deposit funding, suggesting that the reversal could be due to banks' reluctance to 

charge negative rates on their retail deposits, which implies an even larger de-facto squeeze in net 

interest margins.  

 

In the aftermath of the Global Financial Crisis, the literature on the effects of monetary policy on 

financial stability has become more extensive. The long periods of low interest rates and the 

reduced interest margins constitute a new business environment for banks. Therefore, it has 
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become increasingly relevant to assess the impact of UMP on the stability in the financial sector. 

This is well reflected in the growing amount of literature devoted to this topic.  

 

Comparing the effects of conventional interest rate decreases and unconventional expansionary 

measures on the financial sector stock returns, both Fiordelisi et al (2014) and Ricci (2015) find 

that the financial sector experienced larger positive returns in response to UMP measures. In 

addition, Ricci (2015) assesses the impact of bank-specific variables. Along the lines of Madura 

and Schnusenberg (2000) and Yin and Yang (2013), her results suggest that banks with higher 

capital and liquidity ratios are less sensitive to monetary policy announcements. Further, she finds 

that banks operating in systems perceived to be relatively more risky also benefit relatively more 

from the expansionary measures.  

 

Haitsma et al (2016), Krishnamurthy et al (2017) and Fratzscher et al (2014) focus on the UMP 

regime. When using changes in the German-Italian 10-year sovereign yield spread as a proxy for 

UMP surprises, Haitsma et al (2016) find a positive stock price reaction in response to 

expansionary surprises. They also find that the banking sector is particularly sensitive compared 

to other sectors. In support of these findings, Krishnamurthy et al (2017) and Fratzscher et al 

(2014) identify large positive financial sector stock returns across the euro area in response to the 

OMT and SMP announcements. Yet, Fratzscher et al (2014) find larger positive returns for the 

financial sectors in Italy and Spain compared to highly rated countries. In addition, 

Krishnamurthy et al (2017) assess the degree to which the financial sector stock returns could be 

explained by the increase in market value of their GIIPS sovereign bond holdings. This is done 

by comparing actual stock returns with the implied stock returns based on the banks' sovereign 

bond holdings. Interestingly, they find that for most countries, the banks' GIIPS sovereign bond 

holdings provide little explanatory power in terms of financial sector stock returns. Instead, the 

banks' beta on the Euro Stoxx index holds much greater explanatory power, suggesting that 

banks' equity returns are primarily driven by the macroeconomic environment as opposed to the 

capital relief channel.  

 

Whereas the previously mentioned studies have generally reached consensus on the positive 

impact of UMP on bank equity returns, other studies obtain more ambiguous findings. 

Lambert and Ueda (2014) conduct both an event study and a panel analysis, and the results of 

neither analysis suggest a clear effect of Fed monetary easing announcements on US bank 
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profitability. However the results of their panel analysis do indicate that UMP improves the 

soundness of banks by enabling them to reduce leverage and extend the maturity of their debt. 

When controlling for market expectations, Hosono and Isobe (2014) find a positive impact of 

ECB's expansionary UMP measures on bank stock returns. Yet, the opposite results are obtained 

when not controlling for market expectations.  

 

Akin to Krishnamurthy et al (2017), Andrade et al (2016) assess the degree to which banks' 

holdings of sovereign bonds can explain their positive stock returns in response to ECB's UMP 

announcements. Yet, they take a slightly different approach and include the banks' sovereign 

bond holdings as an explanatory variable in their regression of stock returns on UMP surprises. 

Unlike the findings of Krishnamurthy et al (2017), their results suggest that banks with higher 

sovereign bond holdings experience a larger stock price increase in response to policy 

announcements, which provides support for the capital relief channel. According to Andrade et 

al (2016), this could partly be attributed to the relaxation of leverage constraints facilitated by the 

purchases. This argument is in line with the findings by Acharya et al (2016). They find that US 

money market funds were more willing to provide unsecured funding to European banks after 

ECB's OMT announcement. However, despite the results just outlined, Andrade et al (2016) also 

find evidence for adverse effects of declining interest margins on bank profitability. Hence, the 

total effect is ambiguous. 

 

Ambiguity also characterizes the findings by Altavilla et al (2017), which is one of the more 

recent papers on the topic. They apply both an event study approach and panel regressions to 

assess the impact of monetary policy on European bank profitability and credit risk over the 

period 2007-2016. The results of their event study support previous studies that find a positive 

response of bank equity returns to expansionary monetary policy surprises. While the results of 

their panel regression do not suggest an impairment of bank profitability, they do imply an 

asymmetric impact on the different components of bank profitability. More specifically, they find 

that net interest margins are adversely affected, but that this is largely counterbalanced by positive 

effects on credit quality, credit demand, and capital relief, thus providing support for the capital 

relief channel. Yet, the results of their analysis also suggest that long periods of low interest rates 

adversely affect profitability, although this could be outweighed by an improved macroeconomic 

environment. Finally, banks engaging more in maturity transformation activities benefit more 

from a steepening of the yield curve.  
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Finally, focusing solely on ECB's OMT announcements, Acharya et al (2016) find no significant 

abnormal equity returns for GIIPS or non-GIIPS and no spillovers to non-Eurozone banks. In 

terms of spillovers, Ricci (2015) finds that European banks were positively affected by the Fed's 

expansionary monetary policy announcements. Also, Fratszcher et al (2014) find positive 

spillover effects of especially ECB's OMT-related announcements to global bank equity prices. 

 

5.4. Monetary policy and bank credit risk   

In response to the long periods of low interest rates following the Global Financial Crisis, 

research has increasingly explored the effects of UMP measures on financial sector risk. 

However, the literature on the topic remains scant. The findings are characterized by a certain 

degree of ambiguity and thus remain collectively inconclusive.  

 

For instance, the results of a study by Brissimis and Delis (2010) suggest that the impact of 

monetary policy surprises on bank credit risk is highly dependent on certain bank-specific 

characteristics. Measuring credit risk as the ratio of problem loans to total loans, they obtain a 

negative, but only marginally significant, relationship between monetary policy surprises and 

credit risk, suggesting increased risk taking following expansionary surprises. Yet, banks with 

higher liquidity and capital ratios appear to be less sensitive to the announcements. Finally, their 

results imply that banks with less market power are more risk averse, indicating a moral hazard 

problem inducing banks with greater market power to embrace riskier borrowers. The latter is 

supported by Acharya and Steffen (2015), whose analysis indicates a moral hazard problem 

illustrated by more risk taking by larger and more under-capitalized banks. Especially these banks 

exploited the low risk weights assigned to sovereign bonds under Basel II and the availability of 

cheap ECB short-term funding (e.g. through the LTROs) to engage in risky carry trades, even as 

the intra euro area sovereign spreads had begun to widen. 

 

The findings by Lambert and Ueda (2014) differ depending on the methodology applied. The 

results of their event study suggest a deterioration of medium-term credit risk in the banking 

sectors of the US, the euro area, and the UK in response to expansionary monetary policy 

surprises. Yet, the results of their panel regression are less conclusive. While the policy measures 

appear to have a positive effect on bank risk through a reduction in leverage and short-term debt 

ratios, they are also associated with an increase in the ratio of risk weighted assets to total assets. 
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Along these lines, Gilchrist and Zakrajsek (2013) find no measurable impact of the Fed's LSAP 

announcements on the financial intermediary sector risk specifically. This is broadly in line with 

the theoretical ambiguity. 

 

Finally, some of the more recent studies obtain results more supportive of a general 

improvement in credit risk following UMP measures. Applying a high-frequency event study 

methodology, Chodorow-Reich (2014) finds that the Fed's UMP measures had a strong 

stabilizing impact on banks, suggesting the domination of the capital relief channel over any 

additional risk taking. However, the study does find support for moderate increased risk taking in 

other parts of the financial sector. Supporting these results, Fratzscher et al (2014) find that 

ECB's UMP announcements over the period 2007-2012 positively affected both euro area and 

global markets by increasing confidence and reducing sovereign risk. They also find that the 

announcements reduced bank credit risk for euro area banks and G-SIFIS. The results are thus 

supportive of the confidence and sovereign risk channels and suggest that these more than 

outweighed the risk taking channel. Acharya et al (2017) obtain additional support for the capital 

relief and sovereign risk channels. More specifically, Acharya et al (2017) show that ECB's OMT 

announcement significantly recapitalized especially GIIPS country banks due to their substantial 

holdings of GIIPS sovereign bonds. Moreover, the increase in value of their sovereign bond 

holdings (denoted as windfall gains) following the OMT announcements are significantly 

correlated with declines in CDS spreads. Finally, by applying an event study approach covering 

the period 2007-2016, Altavilla et al (2017) show that banks' CDS spreads declined significantly 

in response to all major UMP announcements, except the announcement on 3 December 2015.  

 

Literature on the spillovers in terms of credit risk is scant. Yet, Acharya et al (2016) find no 

evidence of significant spillovers of ECB's UMP to the credit risk of banks from European non-

Eurozone countries (i.e. Denmark, Norway, Sweden and the UK). 
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6. Hypotheses  

This section will summarize the preceding sections by formulating hypotheses, which are later 

tested in the analysis and revisited in the discussion. 

 

6.1. The effect of ECB's APP announcements on expected profitability and credit risk 

Profitability 

As previously outlined, the theoretical prediction of the impact of ECB's APP on bank 

profitability is ambiguous. Despite theoretical ambiguity, however, literature on the topic 

generally provides evidence of a positive impact of ECB's asset purchases on Eurozone bank 

profitability (Fiordelisi et al, 2014; Fratzscher et al, 2014; Ricci, 2015; Acharya et al, 2016; 

Haitsma et al, 2016; Krishnamurthy et al, 2017). Yet, some literature obtains more ambiguous 

results (Hosono & Isobe, 2014; Andrade et al, 2016; Altavilla et al, 2017). However, none of the 

latter provides evidence for a clear negative relationship. Some argue that the negative 

implications generally appear to be outweighed by the capital relief channel (Altavilla et al, 2017). 

Following these considerations, we hypothesize the following: 

Hypothesis 1: The APP announcements have positive effects on the profitability of Eurozone banks 

 

Credit risk 

Both the theory and literature on the impact of UMP on bank credit risk remain ambiguous. 

Earlier studies focusing on the pre-crisis period (Brissimis & Delis, 2010) or on the effect of the 

Fed's QE programs (Lambert & Ueda, 2014) provide evidence for a deterioration of credit risk. 

However, more recent literature assessing the impact of ECB's UMP measures generally find 

predominantly a positive impact on financial sector risk (Fratzscher et al, 2014; Georgiadis & 

Gräb, 2015; Acharya et al, 2017; Altavilla et al, 2017). We expect to find results in line with the 

most recent literature. 

Hypothesis 2: The APP announcements have positive effects on the credit quality of Eurozone banks 

 

6.2. Differential effects for GIIPS and Core banks and underlying explanatory factors 

Bank origin 

The greater exposure to GIIPS sovereign bonds among GIIPS banks would predict a greater 

sensitivity of GIIPS banks to the APPs through the sovereign risk and capital relief channels. 
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This prediction is supported by a large body of literature proving a greater decline in sovereign 

yields of GIIPS countries (or periphery/high yield countries) (Altavilla et al, 2015; Jensen et al, 

2017; Falagiarda & Reitz, 2015). Furthermore, Acharya et al (2017) show that ECB's OMT 

announcement especially recapitalized GIIPS banks and that the observed declines in CDS 

spreads were highly correlated with the windfall gains on their sovereign bond holdings. Along 

the same lines, Fratzscher et al (2014), provide evidence for higher positive bank equity returns in 

distressed relative to highly rated countries. We therefore state the following hypothesis: 

Hypothesis 3: Banks from the GIIPS region are more sensitive to the APP announcements 

 

Size 

Larger banks may be better collateralized and have an easier time raising uninsured finance than 

small banks. Thus, these banks may be less sensitive to eased leverage constraints and improved 

liquidity conditions associated with expansionary monetary policy (Yin & Yang, 2013; Brissimis 

& Delis, 2010). On the other hand, larger banks might rely more heavily on funding from other 

money market instruments that are more interest rate sensitive, which would imply greater 

sensitivity of larger banks (Yin & Yang, 2013). Yet, Acharya and Steffen (2015) show that risk 

aversion decreases with bank size, which indicates a moral hazard problem possibly related to a 

'too big to fail' mentality among larger banks. This notion is further supported by Brissimis and 

Delis (2010), if assuming that bank size is a proxy for market power. Their results suggest that 

banks with less market power are more risk averse. Hence, in the low interest rate environment 

larger banks would be expected to engage in more risky investment activity as compared to 

smaller banks, which would attenuate the positive impact of the asset purchases on credit risk 

and profitability. We therefore hypothesize that: 

Hypothesis 4: Larger banks are less sensitive to the APP announcements 

 

Capitalization levels 

As argued by Yin and Yang (2013), capital adequacy is one of the key measures of bank 

soundness, which instills confidence in the financial sector. Hence, since bank soundness makes 

banks more robust to market shocks, better capitalized banks should also be less susceptible to 

monetary policy interventions (Yin & Yang, 2013). This argument is supported by Ricci (2015) 

who emphasizes the importance of investors' risk perception. Since banks with larger capital 

ratios are perceived as safer, their stock prices and CDS spreads should be less sensitive to 
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monetary policy announcements. Moreover, since these banks also have a smaller leverage, they 

should be less exposed to interest rate changes (Ricci, 2015).  

Previous literature testing the impact of higher capital ratios predominantly find support for these 

predictions and generally discover a negative relationship between capitalization levels and 

sensitivity to monetary policy announcements (Madura & Schnusenberg, 2000; Yin & Yang, 

2013; Brissimis & Delis, 2010; Ricci, 2015).  

Hypothesis 5: Banks with higher capital ratios are relatively less sensitive to the APP 

announcements 

 

Liquidity levels 

Banks with higher liquidity levels are expected to benefit less from expansionary monetary policy 

announcements due to their ex-ante lower levels of liquidity risk. A lower liquidity risk likely 

attenuates the transmission of effects from the asset purchases through the capital relief and bank 

credit risk channels (Brissimis & Delis, 2010). Also, as emphasized by Ricci (2015) banks relying 

more on wholesale funding (i.e. non-deposit funding) should be more susceptible to interest rate 

changes and to changes in the creditworthiness of borrowers, hence, also to monetary policy 

changes. Wholesale funding is an alternative funding source often used when core deposits are 

not easily attractable. It is perceived less stable as it is generally not covered by deposit insurance. 

Thus, fund providers are more sensitive to changes in borrower creditworthiness and the interest 

rate environment (Yin & Yang, 2013). Therefore, less liquid banks (i.e. banks relying more on 

non-deposit funding) should be more sensitive to interest rate changes. This hypothesis is also 

supported by empirical findings of existing literature (Brissimis & Delis, 2010; Yin & Yang, 2013; 

Ricci, 2015). We therefore hypothesize the following: 

Hypothesis 6: Banks with higher liquidity levels are relatively less sensitive to the APP 

announcements 

 

Maturity transformation activities 

As argued previously, UMP could have adverse effects on bank profitability and credit risk, since 

it is expected to result in a compression of net interest margins. Although these adverse effects 

might be outweighed by the positive impact, they are likely to influence banks asymmetrically. 

Banks relying more on maturity transformation activities should ceteris paribus experience 

greater adverse effects. Hence, although we would generally expect the APPs to improve bank 
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soundness, we would expect banks relying more on maturity transformation to be less sensitive 

to the announcements. This hypothesis is supported by English et al (2012) and Altavilla et al 

(2017).  

Hypothesis 7: Banks relying more on maturity transformation activities are relatively less sensitive 

to the APP announcements 

 

Non-performing loans  

The large stock of legacy non-performing loans (NPLs) has been one of the main impediments to 

bank profitability since the financial crisis, and a significant dispersion in NPL ratios remain 

among Eurozone banks. Banks that are more exposed to NPLs are impaired by uncollectable 

returns. Moreover, high NPL ratios tie up capital and erode both funding and operational 

capacity (Constâncio, 2017). Therefore, high stocks of NPLs also serve as an impediment to 

monetary transmission (ECB, 2016b). This issue is addressed by ECB's UMP measures, since one 

of the main macroeconomic feedback channels is to reduce NPL rates and the need for 

provisioning, e.g. through improved borrower creditworthiness (Demertzis & Wolff, 2016). In 

fact, Demertzis and Wolff (2016) show that bank profitability has increased following the 

financial crisis mostly as a result of efforts to rinse balance sheets of impaired assets.  

Hypothesis 8: Banks with higher NPL ratios are relatively more sensitive to the APP 

announcements 

 

Sovereign bond exposure  

By principally targeting GIIPS sovereign bonds, ECB's APPs are anticipated to benefit banks 

with high GIIPS sovereign exposures in particular (e.g. through the capital relief and sovereign 

risk channels). Although Krishnamurthy et al (2017) only find GIIPS sovereign bond exposure to 

have little explanatory power, Andrade et al (2016) show that banks with larger sovereign 

exposure are more sensitive to monetary policy announcements. Similarly, Acharya et al (2017) 

provide evidence for a correlation between windfall gains on sovereign bond holdings and 

decline in bank CDS spreads following the OMT announcement. Therefore, we present the 

following hypothesis: 

Hypothesis 9: Banks with higher levels of GIIPS sovereign exposure are relatively more sensitive to 

the APP announcements 
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6.3. The differential effect across the APP programs on Eurozone banking sector  

Generally, many factors may impact the magnitude of the effects stemming from each APP. As 

such, the individual effects stemming from each program may be driven by the underlying 

objective and design of the actual asset purchases. Also, it should be noted that the preceding 

market expectations are central determinants of the observed effects. Lastly, the specific 

articulation and timing of the programs may also explain potential differential effects. Due to the 

many confounding factors, we formulate the hypothesis based on a simple yet fundamental 

principle for all APPs: 

Hypothesis 10: Proportionality exists between the purchasing volume and the announcement effects 

of APPs 

 

6.4. Potential spillovers from the APP to the Nordic banking sector 

The Nordic banks are generally characterized as robust with low impediment from non-

performing loans and limited GIIPS sovereign exposure (see appendix 8). Hence, we expect 

limited spillovers to transmit through the capital relief and sovereign risk channels. On the other 

hand, Nordic banks are likely affected by the APP through an international portfolio rebalancing 

channel. The possible existence of spillovers is further supported by the broad financial 

integration, improved macroeconomic conditions and restored confidence in the financial sector. 

Finally, since the Nordic currency areas have not been insulated from the low interest rate 

environment, Nordic banks should equally be affected by the consequences thereof. In 

conclusion, we propose the following hypothesis: 

Hypothesis 11: The APPs have spillover effects to the Nordic banking sector 
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7. Methodology 

This section outlines the methodology of the conducted study. The choice of methodology 

shapes the outcome of our analysis. Hence, the following paragraphs provide transparency and 

enables possible replication. The section is divided such that the sample and variables are 

described in section 7.1 to 7.4 while detailed explanations of the applied event study approach 

follows in section 7.5 to 7.7.  

 

We analyze the immediate effects of APP-related announcements by ECB on the Eurozone 

banking sector in terms of profitability and credit risk. The sample period spans from 1 January 

2009 to 31 December 2018. In general, the analysis is twofold. The first part assesses the effects 

of APP announcements using a time-series event study. The second part uses panel data in an 

attempt to estimate the more causal relationship between the APP announcements and the 

market reaction. 

 

7.1 Research design 

The empirical research design of this thesis adheres to the deductive approach (Blackstone, 

2012). Existing literature and theory are used as a foundation for formulating hypotheses about 

the effects of APP on the Eurozone banking sector. Subsequently, appropriate market-based 

measures of profitability and credit risk as well as bank-specific data are collected with the 

purpose of testing the hypotheses through an event study procedure. Finally, the results are 

discussed in the context of existing theory and literature to assess their potential implications.  

The thesis aims at measuring the effects on the aggregate Eurozone banking sector by analyzing 

data from a representative group of Eurozone banks. Since quantitative studies are well suited for 

analyzing more general effects, a quantitative approach is applied (Blackstone, 2012).  

 

7.2. Sample description 

The sample selection takes its point of departure in the sample of banks used by the European 

Banking Authority (EBA)11 in their stress tests, transparency exercises and capital exercises 

conducted from 2011 to 2018. The data from the EBA tests is not publicly disclosed for 2009 

and 2010. Hence, the 2011 sample also covers 2009 and 2010 as the most representative sample. 

On this basis, the thesis follows the definition of banks as formulated by EBA. Also, bank origin 

                                                
11 EBA is an independent authority that plays a central role in monitoring risks and vulnerabilities across the EU 

banking sector (EBA, 2019a). 
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is determined by location of the headquarter. The EBA tests cover approximately 60 to 100 

banks and approximately 60 to 70 percent of total EU banking assets (EBA, 2019b). Through 

EBA's selection procedure, only significantly important institutions are included, and at least 50 

percent of the member states' banking sectors are covered each year12 (EBA, 2019b). Consistently 

with the aim of this thesis, these principles ensure a broad Eurozone sample of significantly 

important banks across all years of the sample period. As EBA's tests include granular bank-

specific data on sovereign bond holdings each year, only using banks included in EBA's samples 

enables us to determine each bank's exposure to GIIPS sovereign bonds on an annual basis. 

 

The sample of banks is further restricted by the following requirements, as inspired by Ricci 

(2015): (1) The bank is listed on a stock exchange;13 (2) The bank is based in an EMU member 

state as of the specific year;14 (3) The bank has not been liquidated, nationalized or declared 

insolvent (e.g. Dexia and Hypo Real Estate);15(4) No data that cannot otherwise be obtained for 

the bank in a given year is missing (e.g. excluding BPM in 2017); (5) Banks from Greece are 

excluded in 2012 due to adverse effects stemming from the fears of a state collapse and the 

associated redenomination risk (i.e. the risk of Greece leaving the euro). These restrictions are 

incorporated to avoid excessive idiosyncratic volatility in the sample caused by factors and events 

other than the APP announcements. As a result, 19 to 41 banks16 represent the Eurozone 

banking sector each year. In table 1, the sample representations of banks are shown across 

countries and years. 

 

  

                                                
12 EBA uses a bottom-up approach to gather the bank-specific data. Banks are required to conduct estimations and 

provide all data under strict review of competent authorities (EBA, 2019b). 

 
13 In the event of an IPO, the bank has been included in the year following the IPO. 

 
14 Additionally, banks from the Nordic region (i.e. banks from Denmark, Sweden and Norway that are also included 

in the EBA datasets) are used to construct a portfolio of Nordic banks in order to assess potential spillover effects. 

 
15 In these cases, the bank is excluded from the sample that year and subsequent years. In case of a public re-launch, 

the bank is included from the year following the relaunch (e.g. Eurobank Ergasias SA and Permanent TSB). Note, 

we do not exclude banks subject to government support or restructuring under control of the European 

Commission. 

 
16 A detailed overview of the banks included each year can be found in appendix 1. 
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Table 1 

Sample representation of banks. 

# of banks 
2009 - 2011 2012 2013 2014 2015 2016 2017 2018 

Region Country Stock CDS Stock CDS Stock CDS Stock CDS Stock CDS Stock CDS Stock CDS Stock CDS 

EMU 

Austria 2 1 1 1 1 1 1 1 1 1 1 1 2 2 3 3 

Belgium 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Cyprus 2 0 1 0 0 0 1 0 2 0 2 0 2 0 2 0 

Estonia 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 

France 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Germany 2 2 2 2 2 2 3 2 3 2 4 2 4 2 4 2 

Greece 6 3 0 0 3 2 3 2 0 0 4 3 4 1 4 1 

Ireland 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 

Italy 5 5 5 5 5 5 12 7 11 7 11 7 6 3 10 6 

Malta 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 

Netherlands 1 1 1 1 1 1 1 1 1 1 2 2 2 1 2 1 

Portugal 3 2 3 2 3 2 2 1 2 1 2 1 1 1 1 1 

Slovenia 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 

Spain 6 6 4 4 3 3 6 5 6 5 6 5 3 3 7 4 

Total  34 25 24 20 25 21 35 24 32 22 39 27 32 19 41 24 

Nordic 

Denmark 3 1 3 1 3 1 3 1 3 1 2 1 2 1 2 1 

Norway 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Sweden 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 

Total  8 5 8 5 8 5 8 5 8 5 7 5 7 5 7 5 

Note: Sample representation of banks across country and year. The table illustrates the number of banks for which we have 
available stock prices (first column per year) and CDS spreads (second column per year) respectively. Source: EBA. 

 

The numerical majority of banks in the sample originate from GIIPS countries. However, the 

two portfolios are equally balanced in terms of free-float market cap. As such, the average free-

float market cap is EUR 209.6bn. for GIIPS and EUR 189.4bn. for Core banks across the sample 

period. Despite the fact that the underlying sample is adjusted each year, a critical number of 

banks is maintained across all years. The sample represents 14 Eurozone countries in total and is 

generally comparable to similar studies.17                                                                                                                                                                                                                                                                                                                    

 

                                                
17 This sample composition is a consequence of using the EBA databases. Similarly, Ricci (2015) has a sample of 27 

banks. 
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7.3. Data and variable specification 

The present thesis uses two novel and manually constructed datasets for the empirical analysis; a 

dataset on time-series data at an aggregate portfolio-level and a panel dataset at an individual 

bank-level. All data, except from the balance sheet data, is high-frequency daily data.18 The 

observations are available for weekdays and reflect end-of-business-day values. The period of 

analysis spans from 1 January 2009 to 31 December 2018, which implies approximately 2,500 

observations for the time series analysis and 900 observations for the panel regression analysis. 

Unless otherwise stated, the data is extracted from Thomson Reuters Datastream.  

 

7.3.1. Bank-specific variables 

The bank-specific data is used to construct bank-specific variables, enabling a distinction between 

banks in terms of size (measured by the logarithm of total assets), capitalization (measured by 

total capital as percentage of risk-weighted assets), liquidity (measured by total loans as a 

percentage of total deposits), reliance on maturity transformation (measured as net interest 

margin), asset quality (non-performing loans as a percentage of total loans) and sovereign debt 

exposure (measured as GIIPS sovereign holdings as a percentage of total assets).  

 

The total capital ratio measures the bank's ability to absorb losses in case of adverse events. This 

ratio is found to be the most consistently measured capital ratio when comparing the data from 

Thomson Reuters and EBA. Liquidity is measured by an inverse liquidity ratio, the total loans to 

total deposits ratio, which shows the proportion of bank deposits extended in loans. It expresses 

the degree to which the bank has excess liquidity to cover potential defaults by its depositors. The 

net interest margin (NIM) represents the bank's net interest income as a proportion of total 

earning (income producing) assets. The measure is used as a best available proxy for the degree to 

which the bank relies on maturity transformation activities.19 The asset quality of the bank is 

represented by non-performing loans20 as a percentage of total loans (NPL ratio). It expresses to 

which degree the bank experiences uncollectable interest income. As banks with high NPL ratios 

are unable to extend credit to the rest of the economy, they can distort conventional monetary 

                                                
18 A detailed overview of the data can be found in appendix 2. 

 
19 The maturity gap between banks' assets and liabilities requires extremely granular data and it is generally difficult to 

measure (English et al, 2012). 

 
20 Non-performing loans are generally defined as loans with uncollectable interest income for the past 90 days or 

beyond. 
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policy transmission. This makes NPL ratios a key measure for ECB (ECB, 2016b). Lastly, 

sovereign debt exposure is constructed manually. Individual bank holdings of GIIPS sovereign 

bonds are gathered from the EBA tests. As the earliest available EBA data dates back to 

December 2010, the bank sovereign holdings at this point in time are also used as a proxy for the 

sovereign holdings in 2009 and 2010. Hence, the balance sheet data is assumed to be static across 

these years. All sovereign holdings reflect the total carrying amount, which does not differentiate 

between securities. Such granularity is argued to be beyond initial interest and comprehension of 

market participants. The sovereign bonds holdings are then scaled by the total asset base of each 

bank to form the sovereign exposure variable. All bank-specific data is represented annually by 

the latest available balance sheet prior to each announcement (similar to Ricci, 2015; Andrade et 

al, 2016). This is done to avoid simultaneity bias, in which case the event partially determines the 

value of the bank-specific variable.21 

 

7.3.2. Market-based measures of profitability and credit risk in the banking sector 

The profitability and credit risk of the banking sector is measured by bank stock prices and credit 

default swap (CDS) spreads respectively. As compared to corporate debt markets, the CDS 

market superiorly reflects credit risk and enables price discovery, as it contains less frictions and 

is more liquid (Avino, Conlon & Cotter, 2016). Also, CDSs are a more standardized measure with 

constant maturities.22  

The high-frequency nature of stock prices and CDS spreads enables the use of event studies to 

isolate the effects of the APP announcements under the assumption of the efficient market 

hypothesis. Also, subject to this hypothesis, these measures are forward-looking in nature. Stock 

prices reflect current and perceived future profitability (Ampudia & Van den Heuvel, 2018). 

Similarly, CDS spreads are a signal of current and potential forthcoming financial distress and 

thereby constitute an adequate credit risk indicator (Avino et al, 2016). Although they tend to 

correlate, the measures might carry distinct information and be of particular concern to different 

stakeholders (Altavilla et al, 2017). Stock prices are of particular interest to shareholders, while 

CDS spreads more directly capture the impact for bank creditors (incl. depositors), both in terms 

of creditors' net worth and credit risk. Historically, equity has only accounted for approximately 5 

                                                
21 This would be the case if a bank decided to increase or reduce its exposure to sovereign debt given the fact that 

ECB announced that they will conduct significant purchases of such securities in the market. 

 
22 As compared to bond yields which are calculated by interpolating the yields of bonds with different maturities 

(Avino et al, 2016). 
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percent of the total asset base of European banks, as most bank activity is financed through debt 

(Altavilla et al, 2017). Hence, in order to capture the total impact for the banks' major 

stakeholders, it is essential to also estimate the reaction in CDS spreads. 

 

The stock prices are adjusted for stock division, splits, consolidations, dividends, bonus issues, 

mergers, spinoffs and capital repayments. Thomson Reuters has incorporated equivalent 

adjustments to the free-float market capitalization, i.e. the free-float number of shares multiplied 

by the latest available share price, which is used to construct portfolios (Thomson Reuters, 2019). 

Stock data is collected from the banks' 'home' exchange classified by headquarter location. Stock 

returns are calculated as the 1-day logarithmic returns:23 

 

𝑅𝑖,𝑡 = [𝑙𝑛(𝑝𝑡
𝑖) − 𝑙𝑛(𝑝𝑡−1

𝑖 )] ∗ 100 

 

Single name CDS contracts exist in several forms. In this study, the price is measured by the mid-

spread24 on 5-year maturity senior debt contracts with a modified-modified restructuring clause.25 

This is the most liquid contract (Hull, 2012) and holds the highest data availability across banks in 

the sample. CDS spread changes are denoted as their first difference in bps: 

 

∆𝐶𝐷𝑆𝑖,𝑡 = 𝐶𝐷𝑆𝑖,𝑡 − 𝐶𝐷𝑆𝑖,𝑡−1 

 

The retrieved CDS spread data is deliberately not supplemented with additional sources (e.g. 

Bloomberg or Markit) as it provides inconsistency in the data definition across banks.26 

 

7.3.3. Measurement of the ‘surprise’ component of each announcement 

Generally, only the surprise content of each announcement should have a market impact. Along 

the lines of Rogers et al (2014), Falagiarda et al (2015) and Haitsma et al (2016), we therefore use 

                                                
23 Hereinafter, the log returns will be referred to as percentage returns, as they represent an approximation of such. 

 
24 The mid-spread is derived as the average spread of a number of individual CDS rate representations by different 

financial institutions (while controlling for outliers) (Thomson Reuters, 2019) 

 
25 A credit event is defined according to the 2003 definition of the International Swaps and Derivatives Association 

(ISDA), which modified the prevailing qualification of a restructuring event to more appropriately reflect credit 

events (Packer & Zhu, 2005). 

 
26 Additionally, doing so would only increase the sample size by two banks (Pireaus Bank and ABN AMRO). 
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the spread between German and Italian 10-year sovereign bond yields27 to proxy the surprise 

stemming from UMP surprises: 

 

∆𝑆𝑝𝑟𝑒𝑎𝑑𝑡
𝐼𝑡𝑎𝑙𝑖𝑎𝑛 𝑣𝑒𝑟𝑠𝑢𝑠 𝐺𝑒𝑟𝑚𝑎𝑛 = (𝑦10,𝑡

𝐼𝑇 − 𝑦10,𝑡
𝐷𝐸 ) − (𝑦10,𝑡−1

𝐼𝑇 − 𝑦10,𝑡−1
𝐷𝐸 ) 

 

This is argued to be an appropriate measure, as ECB has emphasized the specific importance of 

intra-euro area spreads in restoring transmission of monetary policy. Further, monetary policy 

was indirectly aimed at reducing default risk, which is reflected in the intra-euro area spread 

(Rogers et al, 2014; Falagiarda et al, 2015). Therefore, a decrease in the spread following an 

announcement implies that the announced APP exceeded market expectations. 

 

The thesis also distinguishes between the effects of a level and slope surprise in the euro area 

yield respectively, as these may carry opposite effects on the profitability and credit risk of banks. 

Since the euro area does not have a single common bond market (León & Sebestyén, 2012), it is 

not obvious which measure represents the entire Eurozone most adequately. Following others, 

overnight index swap (OIS) rates28 are used as a measure for the euro area risk-free rate 

expectation. As a result, it is mainly determined by Eurozone monetary policy, which makes it an 

appropriate surprise measure (Ambler & Rumler, 2019). Along the lines of Altavilla et al (2017), 

the level surprise is measured by the short-term 3-month29 OIS rate: 

 

∆𝑂𝐼𝑆3𝑚,𝑡 = 𝑂𝐼𝑆3𝑚,𝑡 − 𝑂𝐼𝑆3𝑚,𝑡−1 

 

and the slope surprise is measured by the spread between the 10-year and 2-year OIS rate: 

 

∆𝑂𝐼𝑆𝑆𝑙𝑜𝑝𝑒,𝑡 = (𝑂𝐼𝑆10𝑦,𝑡 − 𝑂𝐼𝑆2𝑦,𝑡) − (𝑂𝐼𝑆10𝑦,𝑡−1 − 𝑂𝐼𝑆2𝑦,𝑡−1) 

                                                
27 Sovereign yields are calculated as benchmark indicies based on single bonds. The index is constructed by daily 

selection of the most representative bond for the 10-year maturity. Therefore, it accurately reflects the experience for 

the average bondholder (Thomson Reuters, 2019). 

 
28 Specifically, the euro OIS rate is extracted from interest rate swaps with Eonia representing the floating leg. The 

payment of the floating leg replicates the interest earnings from rolling over a sequence of daily loans at the 

overnight rate. Hence, the perceived credit risk is low (Hull and White, 2013). Therefore, the OIS rate accurately 

measures the risk-free interest rate expectations (Lloyd, 2018). 

 
29 The 3-month rate is argued to be short enough to reflect the short-term rate, while being more liquid and less 

volatile than very short OIS rates (Ambler & Rumler, 2019). 
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7.3.4. The included control variables 

This study incorporates a number of control variables in order to account for macroeconomic 

developments that could otherwise contaminate the estimated effects of APP announcements.  

The VStoxx Volatility Index (VIX) is applied to control for periods of heightened financial 

volatility and financial turmoil. It represents the most watched European volatility index (Stoxx, 

2019). 

MSCI Europe is used to control for general macroeconomic developments in the euro area and 

account for changes to the general business climate. It is argued to be a more continuous 

measure for macroeconomic developments than more aggregate time controls. This MSCI index 

has broad constituents covering approximately 85 percent of the free-float adjusted market 

capitalization of EMU (MSCI, 2019). Lastly, the Citi Economic Surprise Index (CESI) for 

Europe is included to control for macroeconomic news surprises as these may directly 

contaminate the estimated market reactions (Altavilla et al, 2015). The macroeconomic surprises 

are calculated as the difference between actual macroeconomic releases and the forecasting 

consensus among Bloomberg surveys prior to the specific release (Scotti, 2016). A positive value 

indicates that economic releases have on average turned out better than forecast consensus.30  

 

7.3.5. The data reliability 

This thesis uses Thomson Reuters as the principal data source, which is one of the most 

respected global data providers. Using Thomson Reuters' platforms ensures consistency 

throughout the data collection process. Further, accounting variables are cross-examined between 

EBA and Thomson Reuters to the extent possible without finding vast discrepancies. Small 

discrepancies are observed for the total capital ratio due to variations in the definition of capital 

(and their rank e.g. Tier 1). Therefore, this data is collected from Thomson Reuters in order to 

ensure consistency in the definition of the measure across banks. In case of missing observations, 

the data has been supplemented with manually collected data from annual reports. In such case, 

Eikon's more granular accounting data is consulted in order to grasp the construction of the 

variables provided by Datastream, thereby allowing for more precise manual calculations. The 

values reported in the Thomson Reuters database are linked directly to the banks' annual reports, 

which enhances the reliability of the data. 

 

                                                
30 The series reverts to a mean of approximately zero and is expressed in its level form. CESI is also used by others 

(e.g. Pelizzon & Sottocornola, 2018) and facilitates a ‘controlled’ event study. 
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7.4. Procedure for portfolio construction 

The general sample includes all Eurozone banks represented each year. This Eurozone sample 

constitutes the baseline portfolio for analysis. Like Acharya et al (2017), this thesis also 

distinguishes between banks of distressed and non-distressed Eurozone countries to assess 

heterogeneous effects across banks. Apart from differences in bank-specific characteristics, this 

distinction also captures structural differences between vulnerable and more stable countries. 

Distressed Eurozone countries are defined as Greece, Ireland, Italy, Portugal and Spain (referred 

to as GIIPS). The remaining countries are defined as Core (i.e. Austria, Belgium, Cyprus, 

German, France, Malta, Slovenia, Netherlands and Estonia). The Eurozone, GIIPS and Core 

bank portfolios are the basis of analysis in the time-series event study. Lastly, a portfolio of 

Nordic banks is constructed to assess potential spillovers to this region. 

 

The heterogeneous effects across banks are further assessed following the approach of Haitsma 

et al (2016). This approach is based on a categorical analysis where several portfolios are 

constructed based on firm-specific characteristics. The portfolios are constructed across size, 

capital ratio, liquidity ratio and GIIPS sovereign exposure, as each of these variables is essential 

for the transmission channels and is appropriately subject to a categorical division of banks. For 

each variable, the sample is divided into two sub-samples across the median to form a low and a 

high portfolio. In years with uneven samples, the median bank has been classified according to 

the average value of the specific variable in that year.  

 

All portfolios are adjusted each year according to the underlying sample of banks. The 

contribution of individual banks is excluded during national holidays31 or in the event of a trading 

freeze. The portfolios’ stock returns are constructed by weighting the daily stock return of each 

bank by its free-float adjusted market cap. This weighting scheme is widely used (e.g. by MSCI). 

The free-float adjustment more accurately reflects market movements as it only accounts for 

stocks readily available for trade32 (Thomson Reuters, 2019). The portfolio equity return is 

maintained in logarithmic form due to its more tractable statistical properties (Miskolczi, 2017). 

The logarithmic return of a portfolio is not accurately represented by the sum of the weighted log 
                                                
31 These adjustments are made manually. National holidays are identified through the website of official stock 

exchanges for countries represented in the sample from 2009 to 2018. The weights for banks are set to zero on these 

days to appropriately adjust. Otherwise, the estimated market reaction of the portfolio would be subject to a 

downward bias. 

 
32 Shares that are inactive for trade (e.g. insiders’ shares) are excluded. 
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returns of its constituents (Miskolczi, 2017). Therefore, the portfolio log return is calculated from 

the simple net return of each individual bank, 𝑅𝑖,𝑡
𝑠 =

𝑃𝑖,𝑡

𝑃𝑖,𝑡−1
− 1, along the lines of Miskolczi 

(2017): 

 

𝑅𝑡
𝐿 = ln (1 + ∑ 𝑤𝑖,𝑡−1𝑅𝑖,𝑡

𝑠

𝑛

𝑖=1

) , where 𝑤𝑖,𝑡 =
𝑘𝑖,𝑡𝑝𝑖,𝑡

∑ 𝑘𝑖,𝑡𝑝𝑖,𝑡
𝑛
𝑖=1

 , and ∑ 𝑤𝑖,𝑡 = 1

𝑛

𝑖=1

 

 

Here, n denotes the number of bank constituents in the portfolio, k is the number of free-float 

shares and p represents the share price for bank i.  

The CDS portfolios are constructed by weighting the banks’ individual CDS spread changes by 

their free-float market cap. This is done in order to ensure consistency with the stock portfolios 

and as it more accurately reflects the aggregate credit risk faced by the investor. 

 

7.5. Identification of APP announcements  

In the period of 2009 – 2018, we identify 26 APP-related announcements.33 Announcements 

without APP-related content are excluded from the sample.34 The announcements are identified 

by scrutinizing the press releases and press conferences disclosed by ECB during the sample 

period. The baseline sample of announcements in the analysis encompasses all official 

communication announcements involving the introduction of new APPs, technical details of 

APPs, extensions of APPs or announcements strongly hinting to APPs. To address the latter, the 

announcements also include two speeches by the President of ECB,35 including the infamous 

'whatever it takes' speech on the 26 July 2012. Thereby, the thesis employs a 'narrative approach' 

as advocated by Altavilla et al (2015), which means that a broader set of announcements is 

included. Hence, the study accounts for possible anticipation effects, i.e. that market prices adjust 

in anticipation of official APP announcements as market participants revise their expectations 

based on preceding news. In fact, only confining to the official releases may result in over- or 

under-estimation of the cumulative and average announcement impact36 (Altavilla et al, 2015). It 

                                                
33 See appendix 3 for a complete overview of the identified announcements. 

 
34 Hence, we exclude announcements e.g. related to LTRO/TLTRO programs. 

 
35 These are also included by others e.g. Krishnamurthy et al, 2017. 

 
36 See Altavilla et al (2015) for a more thorough discussion of the ‘narrative approach.’ 
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may be argued that some subjectivity is related to the determination of whether the 

announcement in fact contains news of the APPs. In order to alleviate this, each announcement 

is cross-examined to assess whether it is similarly identified as a significant APP announcement in 

other event studies addressing the same topic (e.g. by examining the events used in Rogers et al, 

2014; Falagiarda and Reitz; 2015; Pericoli & Veronese, 2017).37 It should be acknowledged that if 

other relevant events are omitted, it could potentially bias the estimated effects. 

 

Following Gagnon et al (2011), we also conduct a separate analysis focusing only on 'key events' 

in order to assess the average effect of these in isolation. The key events include official 

announcements relating to introductions and extensions of the APPs as well as the 'whatever it 

takes' speech. The latter is included due to its widely recognized importance in stemming the 

Eurozone crisis.  

It is important to acknowledge that each APP announcement may impact the market differently. 

As such, the effect of each event may be contingent on the specific design of the measure as well 

as the state of the Eurozone banking sector at the time of the announcement (Fiordelisi et al, 

2014). Hence, the announcements are in a subsequent analysis categorized according to the 

different APPs. The announcements relating to CBPP, SMP and OMT are easily distinguishable. 

However, it is more complicated to distinguish between announcements related to the QE 

programs, i.e. ABSPP, PSPP and CSPP, as these programs overlapped. To cope with this, we 

classify announcements into three overall categories, QE1, QE2 and QE3. Announcements 

involving only ABSPP and CBPP3 are classified as QE1, whereas announcements that also 

contain information on the PSPP are classified as QE2. Lastly, QE3 encompasses all 

announcements that also relate to the latest program, CSPP. The categories CBPP, SMP, OMT, 

QE1, QE2, and QE3 collectively constitute 23 announcements. As a unique feature, this study 

also includes a last category, APP End. This category contains three announcements related to 

the termination of the net purchases under the final round of APP. These events are not included 

in the general assessment of average or cumulative effects due to their contractionary nature.38 

Hence, these are assessed as a separate program.  

 

                                                
37 However, to the best of our knowledge, no other event studies account for the period from 2017 to 2018. As a 

result, cross-examination of announcements during this period has not been possible. 

 
38 Similar distinction between contractionary and expansionary measures is applied by Ricci (2015). 
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7.6. Specification of the event-window 

The decisions of ECB's Governing Council meetings are typically announced at 13:45 CET, 

which is followed by a press conference at 14:30 CET (Haitsma et al, 2016). Although ECB's 

announcements in rare occasions do not fall on regular announcement days, such 

announcements are generally still made during trading hours.39 This thesis applies a 1- and 2-day 

event-window. 

 

Changes over the 1-day window is measured as the difference between the closing level on the 

day prior to the announcement and the closing level on the announcement day. This is arguably 

sufficient time for the market to react. Subsequently, also a 2-day window is estimated to account 

for potential lagged effects. The 2-day window stretches to the closing level on the day following 

the announcement. Choosing the event-window is a critical element to accurately measure the 

market response following an announcement. The choice of a 1- or 2-day window is supported 

by convention and broadly considered sufficient to isolate the effect of the announcement while 

at the same time minimizing the risk of other events contaminating the event-window (Fiordelisi 

et al, 2014). 

 

7.7. Event study methodology and econometric specification 

This thesis builds on a high-frequency event study approach, which is a commonly applied 

methodology within this field. It is particularly suitable for studying the impact of specific events 

or policies on financial markets (Ambler & Rumler, 2019). The efficient market hypothesis is a 

fundamental assumption behind the event study approach, as it argues that market prices reflect 

all information available to the investor. Hence, changes in asset prices reflect changes in investor 

expectations regarding aspects determining the asset price.40 As a result, the market's response is 

limited to reflecting the unanticipated (surprise) component of each announcement only. 

The principal advantage of the event study is that it effectively identifies the unexpected 

component of each announcement while controlling for confounding factors (Altavilla et al, 

2017). This is facilitated by the use of sufficiently narrow event-windows to minimize the impact 

of other contaminating factors (Fiordelisi et al, 2014). Another advantage is that the narrow 

windows alleviate the problems of reverse causality as policy makers do not respond inter-daily to 

                                                
39 The only exception is the SMP announcement on Sunday, 7 August 2011. We estimate the 1-day window over the 

following Monday, 8 August 2011. 

 
40 For instance the discounted value of future cash flows for stocks and the probability of default for CDSs. 
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macroeconomic news (Ambler & Rumler, 2019). For these reasons the event study approach 

suits the research objective of this thesis. We apply two approaches in combination, which 

enables a more comprehensive assessment. 

 

7.7.1. Specification of a time-series event study 

The first part of the analysis is based on a time-series event study as applied by several others (e.g. 

Gagnon et al, 2011; Krishnamurthy and Vissing-Jorgensen, 2011). This method assumes that the 

entire announcement is unexpected and that the response in asset prices can be fully attributed to 

the announcement (Pericoli & Veronese, 2017). To accommodate these assumptions, the present 

thesis follows a ‘controlled’ event study analysis of similar nature as Altavilla and Giannone 

(2017).41 It controls for confounding factors by incorporating a variable containing 

macroeconomic news releases. Further, the use of sufficiently narrow event-windows accurately 

isolates the market response stemming from the APP announcement (Fiordelisi et al, 2014; 

Gagnon et al, 2011). The model is estimated using daily data for each portfolio over the sample 

period (i.e. January 2009 - December 2018): 

 

∆𝑦𝑡 = 𝛼 + 𝜆1𝐴𝑃𝑃𝑡
𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡 + 𝜆2𝐴𝑃𝑃𝑡−1

𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡 + 𝛽1𝐸𝑢𝑟𝑜𝐶𝐸𝑆𝐼𝑡 + 𝛽2𝛥𝐸𝑢𝑟𝑜𝑉𝐼𝑋𝑡

+  𝛽3𝛥𝑀𝑆𝐶𝐼𝑡 + 𝜀𝑡 

 

where ∆𝑦𝑡 is either portfolio stock return (in %) or the change in CDS spread (in bps) on index 

days, t. In supplementing analyses, ∆𝑦𝑡 also represents the change in VIX (in %). 

𝐴𝑃𝑃𝑡
𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡  denotes a binary (dummy) variable that takes the value of 1 on announcement 

days and zero on all other days. 𝐴𝑃𝑃𝑡−1
𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡  is used to construct 2-day windows capturing 

any lagged effects by estimating the average market reaction on days following the 

announcements (Altavilla et al, 2015). Further, a set of control variables is included: (1) a volatility 

measure for the Eurozone, (𝛥𝐸𝑢𝑟𝑜𝑉𝐼𝑋𝑡 in %), to control for financial distress; (2) a broad stock 

market index, MSCI Europe (𝛥𝑀𝑆𝐶𝐼𝑡 in %), to control for general macroeconomic 

developments and changes to the business climate and (3) a CESI Europe index, (𝐸𝑢𝑟𝑜𝐶𝐸𝑆𝐼𝑡), 

to control for important macroeconomic news releases in the Eurozone. The inclusion of the 

constant term, 𝛼, accounts for the general trend in the dependent variable. Instead of simply 

                                                
41 After they introduced the method in a 2013 working paper, this method has been widely adopted (see e.g. 

Falagiarda & Reitz, 2015; Altavilla et al, 2017; Ambler & Rumler, 2019). 
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estimating the market reaction on event days this term enables discovery of whether average 

market reactions on announcement days differ from average changes on non-announcement days 

(Jensen et al, 2017). 

 

The average effect of APP-related announcements over a 1-day window is represented by 𝜆1. 

The estimates are conducted by ordinary least squares (OLS) regressions using a Newey-West42 

correction of standard errors making the results robust to both heteroscedasticity and serial 

correlation. T-tests are used to determine whether changes on announcement days are 

significantly different from the average change on other days. The statistical significance of the 2-

day window is assessed by F-tests under the zero-null hypothesis. That is, we test whether the 

event dummy variables in our time-series regression model, 𝜆1 and 𝜆2 , are jointly significantly 

different from zero. In order to test the significant difference in coefficients between portfolios, 

we follow the procedure proposed by Paternoster, Brame, Mazerolle and Piquero (1998) using a 

z-statistic of the following form, 𝑍 =
𝑏1−𝑏2

√𝑆𝐸(𝑏1)2+𝑆𝐸(𝑏2)2
, where 𝑆𝐸(𝑏𝑗) denotes the standard error 

of the estimated coefficient, j.  

 

Equation xx is in subsequent analyses modified in two ways (as e.g. Falagiarda et al, 2015): (1) To 

assess the contribution of each event in isolation, the events are included as 26 unique dummy 

variables, replacing the term 𝜆1𝐴𝑃𝑃𝑡
𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡  with ∑ 𝜆𝑗𝐴𝑃𝑃𝑗,𝑡

𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡26
𝑗=1 , (2) to 

distinguish the effect of each APP separately, the events are classified into seven event dummies; 

one for each APP, denoted as ∑ 𝜆𝑗𝐴𝑃𝑃𝑗,𝑡
𝐴𝑛𝑛𝑜𝑢𝑛𝑐𝑒𝑚𝑒𝑛𝑡7

𝑗=1 . Analyses based on the regression 

containing the 26 event dummies are conducted using OLS standard errors.43 This includes the 

estimation of cumulative effects, i.e. by testing the joint significance of single APP 

announcements coefficients, ∑ 𝜆𝑗
𝑘
𝑗=1 , with an F-statistic. 

 

Modification to account for the surprise content of each announcement  

As highlighted by others (e.g. Ambler and Rumler, 2019) the conventional event study is unable 

to adjust for preceding expectations by market participants. This is important as the market 

response in theory should be limited to only reflect the unanticipated component of each 

                                                
42 The Newey-West standard error correction is applied using lag 7. 

 
43 This is necessary to avoid inflation of the t-statistic leading to significant understating of the p-value. See Ford, 

Jackson and Skinner (2010) for a more general discussion. 
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announcement. Hence, along the lines of Ambler and Rumler (2019), this thesis presents an 

additional analysis where the time-series event study is modified to examine the effects of APP 

announcements when accounting for the degree to which they surprise the market. More 

specifically, the announcements are classified according to whether they exceeded, met or 

disappointed the preceding market expectations,44 and the following regression is estimated over 

the sample period (i.e. January 2009 - December 2018): 

 

∆𝑦𝑡 = 𝛼 + 𝜆1𝐴𝑃𝑃𝑗,𝑡
𝐸𝑥𝑐𝑒𝑒𝑑 + 𝜆2𝐴𝑃𝑃𝑗,𝑡

𝑀𝑒𝑒𝑡 + 𝜆3𝐴𝑃𝑃𝑗,𝑡
𝐷𝑖𝑠𝑎𝑝𝑝 

+ 𝛽1𝐸𝑢𝑟𝑜𝐶𝐸𝑆𝐼𝑡 + 𝛽2𝛥𝐸𝑢𝑟𝑜𝑉𝐼𝑋𝑡

+  𝛽3𝛥𝑀𝑆𝐶𝐼𝑡 + 𝜀𝑡 

 

Similarly to Ambler and Rumler (2019), the announcements are classified based on an actual 

estimation of the surprise content for each announcement. This estimation builds on a separate 

event study using the aforementioned time-series approach with identical control variables. The 

dependent variable used to estimate the surprise is the change in the spread of the 10-year Italian 

versus German sovereign bond. The ‘surprise’ component of each announcement is estimated as 

the coefficient on each separate announcement dummy variable included in the regression.45 An 

announcement is defined as exceeding market expectations if the Italian-German bond spread on 

the announcement day decreases by more than the standard deviation of daily spread changes 

over the sample period. Consistently, it is classified as disappointing the expectations if the 

spread increases by more than one standard deviation. All other announcements are classified as 

meeting expectations (Ambler & Rumler, 2019). 

 

7.7.2. Specification of a panel data event study  

The second part of the analysis builds on another event study approach and is based on a 

different bank-level dataset. This approach relies on an actual estimation of the surprise 

component of each announcement. It is argued that monetary policy interventions are passed on 

to the broader financial market through their effect on certain yields (Rogers et al, 2014). As 

monetary policy is the predominant driver behind these yield changes on announcement days, 

they can be used to measure the relative size and direction of the surprise components directly. 

                                                
44 See appendix 4 for the classification of announcements. 

 
45 The estimated surprise component of each announcement is directly used in the subsequent panel regression 

analysis. Details can be found in appendix 5. 
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As such, this empirical analysis tests a more direct relationship between the average market 

reaction and the estimated ‘surprise’ component of each announcement (Bernanke & Kuttner, 

2005). This approach is also widely used in literature46 and allows for more direct estimation of 

different sensitivities across banks to the APP announcements. We use Italian-German sovereign 

bond spread changes as the primary surprise measure, however, additional analyses are 

performed using changes in the level and slope of the euro area yield curve as monetary policy 

surprise variables. Along the lines of Altavilla et al (2017), all surprises are derived through an 

event study as described in the previous section (see appendix 5 for details on the estimated 

surprises). The benchmark model is estimated using POLS around the identified APP 

announcements as follows: 

 

∆𝑦𝑖,𝑡 = 𝛼 + 𝜃1𝐴𝑃𝑃𝑡
𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒 + 𝜸′𝟏[𝑩𝒂𝒏𝒌𝒊,𝒕 𝑥 𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒𝐴𝑃𝑃,𝑡] + 𝛽1𝐸𝑢𝑟𝑜𝐶𝐸𝑆𝐼𝑡

+ 𝛽2𝛥𝐸𝑢𝑟𝑜𝑉𝐼𝑋𝑡 +  𝛽3𝛥𝑀𝑆𝐶𝐼𝑡 + 𝜂𝑖 + 𝜀𝑡 

 

where ∆𝑦𝑖,𝑡 denotes bank i's stock return (in %) and change in CDS spread (in bps) measured 

only around the identified APP announcements using a 1-day window. 𝐴𝑃𝑃𝑡
𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒

 denotes the 

reaction in the Italian-German sovereign yield spread (in percentage points). Additionally, the 

model includes a vector, 𝐵𝑎𝑛𝑘𝑖,𝑡, which represents each of the bank-specific variables described 

in section 7.2.1 (in percentage points). The explanatory power of each bank-specific factor is 

assessed by including it as an interaction with the estimated surprise. This enables a test of 

whether certain bank-specific characteristics facilitate a stronger relationship between the APP 

surprise and the market reaction in bank equity prices or CDS spreads. 

 

As mentioned, the monetary policy surprise is also measured through changes in the euro area 

yield curve. As changes in the level and slope of the yield curve may cause different reactions, the 

equation is modified as follows to appropriately distinguish the two: 

 

∆𝑦𝑖,𝑡 = 𝛼 + 𝜃1𝐿𝑒𝑣𝑒𝑙𝑡
𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒 + 𝜃2𝑆𝑙𝑜𝑝𝑒𝑡

𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒 + 𝛽1𝐸𝑢𝑟𝑜𝐶𝐸𝑆𝐼𝑡 + 𝛽2𝛥𝐸𝑢𝑟𝑜𝑉𝐼𝑋𝑡

+  𝛽3𝛥𝑀𝑆𝐶𝐼𝑡 + 𝜀𝑡 

 

                                                
46 See Bernanke & Kuttner (2005), Lambert & Ueda (2014), Andrade et al (2016), Pericoli & Veronese (2017) and 

others. 
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The euro area level surprise, 𝐿𝑒𝑣𝑒𝑙𝑡
𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒

 is estimated based on the 3-month Eonia OIS rate 

(in percentage points). 𝑆𝑙𝑜𝑝𝑒𝑡
𝑆𝑢𝑟𝑝𝑟𝑖𝑠𝑒

 is based on the change in the spread between the 10-year 

and 2-year Eonia OIS rate (in percentage points). These specifications are justified in section 

7.2.3. All regressions are estimated with similar control variables as in the time-series model. 

Statistical significance is assessed using robust standard errors clustered by bank to correct 

standard errors for possible heteroscedasticity and serial correlation. Regressions are estimated 

with and without controlling for bank fixed effects, 𝜂𝑖 . In all regression models, 𝜀𝑡, represents the 

zero mean disturbance term which contains other factors that affect stock prices and CDS 

spreads. In all regressions, these factors are assumed orthogonal to the explanatory variables of 

the equations (Bernanke & Kuttner, 2005).47  

 

 

  

                                                
47 The validity of this condition is examined in the discussion (section 11.5.2.). 
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8. Data Analysis 

This section presents the data of the analysis in order to exhibit transparency and data reliability. 

Further, it reinforces comparability with both former and future studies. The section contains a 

description of the underlying sample. Subsequently, the bank-specific variables are presented 

descriptively to uncover distinct data patterns for GIIPS and Core banks. Lastly, the market 

reactions on announcement days are summarized to invoke further clarity.  

 

8.1. Distribution of events 

The identification of APP announcements for the event study is of utmost criticality. We identify 

and classify 26 APP-related announcements. Figure 3 presents the 13 key announcements, which 

represent the official APP introductions and extensions. As argued, the impact of an 

announcement may be conditional on the state of the economy (Fiordelisi et al, 2014). The 

announcements are therefore depicted against the backdrop of the average CDS spreads for 

GIIPS and Core banks respectively in order to illustrate the state of the Eurozone banking sector 

at the time of each announcement. 

 

Figure 3 

Average CDS spreads across the sample period (in basis points) along with key announcements. 

Source: Thomson Reuters, ECB. 
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Firstly, it is worth noticing the gap in CDS spreads between GIIPS and Core banks reflecting the 

higher credit risk of GIIPS banks. Further, the Sovereign Debt Crisis is highly evident running 

from 2010 to late 2012. During this period, the CDS spreads increased to unsustainable levels. 

Consistently, large declines in bank equity prices are also observed during this period (see 

appendix 6). However, the market prices have since been on a track towards recovery. To 

adequately reflect market movements, the average CDS spreads only reflect the banks that are 

present throughout all years of the sample period. Additionally, these banks form a robustness 

sample, which is used in subsequent analyses.48 

 

8.2. The evolution of bank characteristics across the Eurozone 

It remains important to investigate the bank-specific data patterns across the sample years. The 

bank characteristics are represented as averages across the group of GIIPS and Core country 

banks separately (see appendix 8 for bank characteristics of the Nordic banking sector). It is 

fundamental for the analysis to discover any distinctive bank characteristics for the two groups in 

order to explain the forces behind potential differences in observed market reactions. Essentially, 

this justifies the very separation of banks into GIIPS and Core country banks.  

 

Interesting patterns emerge from the data presented in table 2. At a first glance, it is evident that 

while GIIPS banks have a larger numerical representation, Core banks are almost three times the 

size of GIIPS banks on average. Simultaneously, Core banks contain larger capital buffers 

throughout all years as measured by the total capital ratio. Hence, these banks are generally better 

positioned to absorb potential losses during periods of distress and adverse market events. This 

finding is not surprising. Neither is it surprising that the average capital ratio of all Eurozone 

banks increases by approximately 38 percent during the period. Such increase is likely explained 

by increased international regulation. In the aftermath of the financial crisis, the Basel Committee 

on Banking Supervision posted an improved regulatory framework, Basel III. This framework 

targets enhancement of financial stability by further raising the minimum regulatory capital 

requirement (Morgan Stanley, 2018). The fact that these requirements were gradually enforced 

provides at least a partial explanation for the gradual increase in capital ratios observed during the 

sample period.  

 

 

                                                
48 The bank representation for the robustness sample can be seen in appendix 7. 
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Table 2 

Descriptive statistics of the bank characterstics across sample years and region. 

    Mean value   

Characteristic Region 2010 2012 2014 2016 2018 Average   

Assets  
(in €bn.) 

GIIPS 226.5 358.5 199.1 211.7 234.5 237.8   

Core 676.9 861.6 752.9 631.0 515.6 674.6   

Eurozone 398.7 589.1 373.2 362.2 351.0 409.7   

Total capital ratio  
(in %) 

GIIPS 11.8 12.1 13.5 14.8 16.0 13.3   

Core 13.5 13.7 17.0 17.3 18.8 15.8   

Eurozone 12.4 12.8 14.6 15.7 17.2 14.3   

Total loans to deposits  
(in %) 

GIIPS 165.3 176.3 151.5 144.8 126.9 152.6   

Core 111.2 111.6 104.3 125.7 125.4 115.7   

Eurozone 144.6 146.6 136.7 138.3 126.3 138.3   

Net interest margin 
(in %) 

GIIPS 2.3 1.9 1.8 1.9 2.0 2.1   

Core 1.9 1.9 1.6 1.7 1.9 1.9   

Eurozone 2.1 1.9 1.7 1.8 2.0 2.0   

NPL ratio 
(in %) 

GIIPS 5.7 7.9 19.3 19.8 17.4 13.3   

Core 5.3 6.8 6.9 9.4 7.0 7.1   

Eurozone 5.5 7.4 15.4 16.1 13.0 10.9   

Eurozone sovereign 
exposure 
(in %) 

GIIPS 13.0 8.2 13.1 14.1 12.5 13.0   

Core 8.3 7.8 7.9 10.0 8.4 8.6   

Eurozone 11.2 8.0 11.5 12.7 10.8 11.3   

GIIPS sovereign  
exposure (in %) 

GIIPS 12.7 7.7 12.6 12.2 11.6 12.1   

Core 2.2 1.3 1.1 1.5 1.3 1.6   

Eurozone 8.7 4.7 9.0 8.4 7.3 7.9   

Observations Eurozone 34 24 35 39 41 33   

Note: The table summarizes the bank-specific variables across sample years and region. Bank-specific variables are 
expressed by their arithmetic mean. Data is presented every other year for simplicity. Data on total loans to deposits is 
truncated to adjust for a large outlier. The data on assets is expressed in €bn. while all ratios are expressed as percentage. 
Source: Thomson Reuters, EBA. 

 

Also, an interesting fact emerges from observing the loans-to-deposit ratio. GIIPS banks were 

generally more illiquid as compared to Core banks in the beginning of the sample period (with a 

49 percent higher inverse liquidity ratio on average). However, the liquidity condition of these 

banks significantly improves throughout the sample, and the average inverse liquidity ratio of the 

two subsets of banks essentially converges in 2018. This could be an indication of a series of 

effective monetary policy measures49 used by ECB to specifically improve the liquidity of banks 

and restore the policy transmission channels. Less optimistic evidence is provided by the 

                                                
49 Such as the APP, the negative interest rates or the LTROs/TLTROs. 
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evolution of NPL ratios. Evidently, the non-performing loans ratio of GIIPS banks increases 

immensely following the end of the Sovereign Debt Crisis in 2012. As such, from 2012 until 

2014, the NPL ratio of GIIPS banks increased by ~ 200 percent. This rise is a clear indication of 

the financial troubles experienced across GIIPS countries during this time period, as the NPL 

ratio is directly associated with bank risk. Also, it is highly evident that these troubles were 

particular to GIIPS country banks. During the sample period, Core banks experience significantly 

lower NPL ratios with only limited increases over time. Lastly, it is of particular interest to 

highlight the vast differences in sovereign exposure between GIIPS and Core banks. It is highly 

evident from the data that GIIPS banks on average have a substantially larger exposure towards 

GIIPS sovereign bonds. This illustrates the presence of a 'home bias.' As a result, the bank-

sovereign-nexus is evidently much stronger for GIIPS banks, which reinforces the area's financial 

difficulties. Also when focusing on total Eurozone sovereign holdings, GIIPS banks are 

significantly more exposed to sovereign debt. The exposure is relatively stable throughout the 

sample period.  

 

In conclusion, the bank-specific data illustrates vast differences between GIIPS and Core banks. 

GIIPS banks are generally more exposed to sovereign debt. These banks also exhibit lower 

capital buffers, liquidity and asset quality, implying a higher level of risk. These distinct 

characteristics generally support the outlined hypothesis that GIIPS banks should on average be 

more susceptible to the APP announcements. 

 

8.2.1. Bank sovereign exposure on a country level 

An aspect of particular interest to the present thesis concerns the banks' sovereign exposure. In 

order to invoke further clarity upon this matter, a more granular breakdown of the data is shown 

on a country level. 

Figure 4 

Average bank exposure to GIIPS sovereign debt (as percentage of total assets). 

 

 

 

 

 

 

Source: EBA. 
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Figure 4 clearly illustrates the aforementioned home bias for the GIIPS banks in terms of their 

sovereign bond holdings and the large differences in exposure across the country-specific 

banking sectors. Interestingly, Nordic banks hold practically no GIIPS sovereign bonds. Hence, 

potential spillovers from APP announcements to the Nordic region cannot be explained through 

channels related to GIIPS sovereign debt holdings. 

 

8.3. Descriptive statistics of stock returns and CDS spread changes 

To provide transparency of the bank stock returns and CDS spread changes on announcement 

days, table 3 outlines the distribution of these across the sample period. 

 

Table 3 

Distribution of Eurozone bank stock returns and CDS spread changes on announcement days. 

  Profitability     Credit risk   

Rank Stock return (in %)   Rank CDS spread change (in bps)   
1 (lowest) -12.59   1 (lowest) -209.42   
111 -3.20   76 -19.47   
221 (25th percentile) -1.37   153 (25th percentile) -8.91   
332 0.00   229 -4.91   
442 (50th percentile) 0.57   306 (50th percentile) -2.39   
552 1.75   382 -0.56   
662 (75th percentile) 2.93   458 (75th percentile) 0.00   
773 5.07   535 0.63   
883 (highest) 21.98   611 (highest) 120.60   

Mean 1.14     -7.48   

Std. Deviation 4.49     20.33   
Note: The table shows summary statistics of the distribution of bank stock return and CDS spread change on all 
announcement days. The observations are represented in ascending order. Stock returns are calculated as the logarithmic 
change and CDS spreads are expressed as the first difference. Sources: Thomson Reuters, ECB. 

 

One can observe a consistency in the pattern between stock returns and CDS spread changes. 

Predominantly, stock returns are positive and CDS spread changes are negative on 

announcement days. It is also clear that the variation in CDS spreads is significantly larger than 

the variation in stock prices and that significant outliers exist in both distributions. Lastly, it is 

worth noting that the smaller sample of banks with available CDSs results in fewer observations 

of CDS spread changes as compared to stock returns on announcement days (~ 70 percent).  
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9. Results 

The purpose of the present thesis is to investigate the immediate effects of APP-related 

announcements on the stock return and CDS spreads of Eurozone banks. In the following 

paragraphs, the analytical results are presented. 

 

9.1. The regression results of the time-series event study 

The analysis covered in the following section is based on the time-series event study. All 

regressions adhere to the methodology outlined in section 7.7.1. 

 

9.1.1 The effect of APP announcements on the Eurozone banking sector 

This section addresses the first hypothesis. Hence, the impact of the APP announcements is 

assessed in terms of bank stock prices and CDS spreads. In the reminder of this thesis, the results 

from this section are referred to as the baseline analysis. Table 4 represents the most general 

assessment of the effects on stock prices. 

 

Regressions are conducted by grouping all announcements into the APP announcement dummy 

variable. Since this variable includes several announcements, the coefficient of interest is 

interpreted as the average APP announcement effect (Ambler & Rumler, 2019).  

Focusing on the results, several interesting aspects emerge. Most importantly, the average effect 

of the APP-related announcements on the stock return of Eurozone banks is highly significant 

and positive. This suggests that the financial markets interpreted the APP announcements as 

positive news for the banking sector. On average, the stock returns are approximately 1 percent 

higher following APP announcements compared to non-announcement days, net of 

macroeconomic factors. The effect is statistically significant at a minimum level of 5 percent. An 

important aspect to highlight is the distinct magnitude in the reaction for GIIPS banks as 

compared to Core banks. On average, banks from GIIPS and Core countries have a 1.2 and 0.71 

percent higher stock return respectively following announcement days. Hence, GIIPS banks earn 

on average 0.49 percentage points higher stock returns on announcement days as compared to 

Core banks. The stock returns of Core banks on these days are also less significant. This 

difference is even more distinct when focusing on key announcements only.50 

In line with the findings of Gagnon et al (2011), the results of using a 2-day window indicate 

                                                
50 The statistical significance of the difference in coefficients between GIIPS and Core banks is presented in 

appendix 9. 
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definite lagged effects of the APP announcements, suggesting a delayed reaction by market 

participants. Lastly, large cumulative effects are observed for the entire Eurozone banking sector. 

Not surprisingly, the cumulative effect is also more pronounced for GIIPS banks. The latter 

experience a cumulative increase in stock returns of ~ 28 percent across all announcements.51 

 

Table 4 

Effect of APP announcements on bank stock return. 

Based on all events                 

Stock return (%) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
0.97** 
(0.47) 

1.20** 
(0.58) 

0.71* 
(0.41)  

1.83*** 2.06*** 1.55*** 
  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

-0.00 
0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 
-0.04*** 
(0.01) 

-0.05*** 
(0.01) 

-0.03*** 
(0.01)  

-0.04*** 
(0.01) 

-0.05*** 
(0.01) 

-0.03*** 
(0.01)   

Δ MSCI (%) 
1.18*** 
(0.05) 

1.11*** 
(0.06) 

1.29*** 
(0.05)  

1.18*** 
(0.05) 

1.11*** 
(0.06) 

1.29*** 
(0.05)   

Observations 2,538 2,538 2,538 
 

2,537 2,537 2,537   

R2 0.68 0.62 0.67 
 

0.68 0.62 0.67   

Cumulative APP effect 22.30*** 27.63*** 16.48*** 
      

Based on key events                 

Stock return (%) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
1.63*** 
(0.62) 

2.18*** 
(0.75) 

1.03* 
(0.56)  

1.92** 2.57*** 1.14 
  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 
-0.04*** 
(0.01) 

-0.05*** 
(0.01) 

-0.03*** 
(0.01)  

-0.04*** 
(0.01) 

-0.05*** 
(0.01) 

-0.03*** 
(0.01)   

Δ MSCI (%) 
1.18*** 
(0.05) 

1.10*** 
(0.05) 

1.29*** 
(0.05)  

1.18*** 
(0.05) 

1.10*** 
(0.05) 

1.29*** 
(0.05)   

Observations 2,538 2,538 2,538 
 

2,537 2,537 2,537   

R2 0.68 0.62 0.67 
 

0.68 0.62 0.67   
Note: OLS regressions of bank stock return (in %) on the APP announcement days. Regressions are estimated with an 
intercept, which is not shown for brevity. Standard errors are robust using Newey-West procedure. Significance of the 
cumulative effect and of the 2-day window is tested with an F-statistic. Significance is reported as *** p < 0.01, ** p < 
0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 

 

                                                
51 The individual contribution of each announcement is shown in appendix 10. 
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Consistent results emerge when focusing on CDS spread changes (see table 5). 

 

Table 5 

Effect of APP announcements on bank CDS spread. 

Based on all events                 

Δ CDS spread (bps) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
-6.43*** 
(1.78) 

-8.39*** 
(2.22) 

-4.10*** 
(1.50)  

-10.75*** -14.19*** -6.74*** 
  

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)   

Δ EuroVIX (%) 
0.05** 
(0.02) 

0.07*** 
(0.03) 

0.03* 
(0.02)  

0.05** 
(0.02) 

0.07** 
(0.03) 

0.03* 
(0.02)   

Δ MSCI (%) 
-2.13*** 
(0.17) 

-2.46*** 
(0.20) 

-1.74*** 
(0.16)  

-2.14*** 
(0.17) 

-2.48*** 
(0.20) 

-1.74*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,524 2,524 2,524   

R2 0.35 0.32 0.35 
 

0.36 0.33 0.35   

Cumulative APP effect -147.98*** -192.95*** -94.65*** 
          

Based on key events                 

Δ CDS spread (bps) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
-7.79*** 
(2.04) 

-10.43*** 
(2.59) 

-4.74** 
(1.94)  

-12.49*** -17.34*** -6.92** 
  

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)   

Δ EuroVIX (%) 
0.05*** 
(0.02) 

0.07*** 
(0.03) 

0.04** 
(0.02)  

0.05** 
(0.02) 

0.07*** 
(0.03) 

0.03** 
(0.02)   

Δ MSCI (%) 
-2.11*** 
(0.17) 

-2.44*** 
(0.19) 

-1.72*** 
(0.16)  

-2.11*** 
(0.17) 

-2.45*** 
(0.19) 

-1.73*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,524 2,524 2,524   

R2 0.35 0.32 0.34 
 

0.35 0.32 0.35   
Note: OLS regressions of bank CDS spread changes (in bps) on the APP announcement days. Regressions are estimated 
with an intercept, which is not shown for brevity. Standard errors are robust using Newey-West procedure. Significance 
of the cumulative effect and the 2-day window is tested with an F-statistic. Significance is reported as *** p < 0.01, ** p < 
0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 

 

The reduction in CDS spreads across the Eurozone banking sector is 6.4 bps higher on average 

following APP announcement days as compared to other days. Again, all results are highly 

statistically significant, and the patterns are similar to those concerning stock price reactions. 

Although the average CDS spread reduction stemming from APP announcements is significant 
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for Core banks, the magnitude is much greater for GIIPS banks. On average, GIIPS banks 

experience 4.3 bps larger declines in CDS spreads. These reductions are consistently more than 

twice the magnitudes of the reductions experienced by Core banks in absolute terms. The effect 

of APP announcements is emphasized by a cumulative reduction of 148 bps in CDS spreads for 

the Eurozone banking sector. 

 

9.1.2. An analysis based on the surprise content of each APP announcement 

As highlighted, a consequence of using the time-series event study methodology is that it is 

difficult to account for the market expectations prior to each announcement. This is essential, as 

in theory the market reaction should be limited to the surprise content of the announcement 

alone. To account for this, the events are categorized in terms of whether they exceeded, met or 

disappointed the preceding market expectations. The working hypothesis is that only 

announcements that exceeded market expectations should be associated with positive market 

reactions as they classify as positive surprises. Orthogonal responses should be observed for 

announcements disappointing the market. 

 

Consistent with theory it can be observed (from table 6) that on average, bank stock returns are 

2.2 percent higher following days of APP announcements that exceeded market expectations as 

compared to other days. Hence, when accounting for market expectations, the stock returns are 

more than twice the magnitude of those identified in the baseline analysis. However, the increase 

in stock returns is only significant for GIIPS banks. Consistently, bank CDS spreads fall by 14.3 

bps more on announcement days that exceeded expectations as compared to non-announcement 

days. This is also more than twice the impact estimated from the baseline analysis. It is worth 

noting that also the differential impact on GIIPS and Core banks becomes much more distinct. 

Not surprisingly, announcements that met expectations have no significant impact on stocks and 

only moderate impact on CDS spreads. This is to be anticipated as announcements that met 

expectations should already be reflected in asset prices prior to the announcement day. Lastly, in 

line with theory prediction, the announcements that disappointed the market have negative 

implications for bank stock returns and CDS spread changes on average. 
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Table 6 

Effect of APP announcements when grouping events relative to the preceding market expectations. 

Assessment based on Italian-German spread surprises          

Stock return (%) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APPExceed 
2.19** 
(0.96) 

3.06*** 
(1.10) 

1.16 
(0.92)  

3.47*** 4.00*** 2.79** 
  

APPMeet 
0.40 

(0.35) 
0.39 

(0.42) 
0.45 

(0.33)  
0.92 1.00 0.83 

  

APPDisapp 
-0.23 
(2.60) 

-0.38 
( 3.25) 

0.08 
(1.94)  

0.50 0.48 0.60 
  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

0.00 
(0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 
-0.05*** 

(0.01) 
-0.05*** 

(0.01) 
-0.03*** 

(0.01)  
-0.05*** 

(0.01) 
-0.05*** 
(0.01) 

-0.03*** 
(0.01)   

Δ MSCI (%) 
1.18*** 
(0.05) 

1.10*** 
(0.05) 

1.29*** 
(0.05)  

1.17*** 
(0.05) 

1.10*** 
(0.05) 

1.29*** 
(0.05)   

Observations 2,538 2,538 2,538 
 

2,537 2,537 2,537   

R2 0.68 0.62 0.67 
 

0.68 0.62 0.67   

Δ CDS spread (bps) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APPExceed 
-14.30*** 

(3.76) 
-19.59*** 

(3.92) 
-8.06** 
(4.07)  

-22.75*** -31.82*** -12.25 
  

APPMeet 
-3.71*** 

(0.96) 
-4.45*** 
( 1.16) 

-2.81*** 
(0.84)  

-6.17*** -7.38*** -4.73*** 
  

APPDisapp 
2.48 

(4.93) 
3.73  

(7.22) 
0.91 

(2.56)  
1.27 2.22 0.11 

  

EuroCESI 
0.00 

(0.00) 
0.00  

(0.00) 
0.00 

(0.00)  
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)   

Δ EuroVIX (%) 
0.06*** 
(0.02) 

0.08*** 
(0.03) 

0.04** 
(0.02)  

0.05** 
(0.02) 

0.07*** 
(0.03) 

0.03* 
(0.02)   

Δ MSCI (%) 
-2.09*** 

(0.16) 
-2.41*** 

(0.19) 
-1.72*** 

(0.15)  
-2.10*** 

(0.16) 
-2.41*** 
(0.19) 

-1.73*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,524 2,524 2,524   

R2 0.36 0.33 0.35 
 

0.37 0.34 0.36   
Note: OLS regressions of bank stock return (in %) and CDS spread change (in bps) on the APP announcements 
grouped as exceeding, meeting or disappointing market expectations. Regressions are estimated with an intercept, which 
is not shown for brevity. Standard errors are robust using Newey-West procedure. Significance of the 2-day window is 
tested with an F-statistic. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, 
ECB. 
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9.1.3. A categorical analysis of heterogeneous effects across bank-specific characteristics  

It is of specific interest to this thesis to investigate heterogeneous effects of the APPs across 

different bank characteristics. Hence, the explanatory power of certain characteristics is tested. 

Such analysis is conducted by the construction of different bank portfolios split across the 

median of the sample.  

 

Table 7 

Effect of APP announcements based on bank characteristics - using a 1-day window. 

Stock return (%) Based on all events   Based on key events   

Bank characteristics High Low 
Stat. Diff. 

(Z-statistic)   High Low 
Stat. Diff. 

(Z-statistic)   

Assets 
0.99** 
(0.48) 

0.76 
(0.49) 

- 
 

1.64*** 
(0.64) 

1.37** 
(0.56) 

0.32 
 

Total capital ratio 
0.92** 
(0.47) 

0.93* 
(0.52) 

-0.01 
 

1.48** 
(0.64) 

1.87*** 
(0.63) 

-0.44 
 

Total loans to deposits 
1.19** 
(0.56) 

0.82* 
(0.44) 

-0.53 
 

2.04*** 
(0.69) 

1.35** 
(0.59) 

-0.76 
 

GIIPS sovereign exposure 
1.16** 
(0.55) 

0.88* 
(0.46) 

0.39 
 

2.12*** 
(0.63) 

1.41** 
(0.64) 

0.78 
 

Observations 2,538 2,538 
  

2,538 2,538 
   

Δ CDS spread (bps) Based on all events   Based on key events   

Bank characteristics High Low 
Stat. Diff. 

(Z-statistic)   High Low 
Stat. Diff. 

(Z-statistic)   

Assets 
-6.51*** 
(1.86) 

-5.45*** 
(1.33) 

-0.47 
 

-7.92*** 
(2.16) 

-6.26*** 
(1.68) 

-0.61 
 

Total capital ratio 
-6.29*** 
(1.98) 

-6.22*** 
(1.60) 

-0.03 
 

-7.46*** 
(2.62) 

-7.60*** 
(1.63) 

0.05 
 

Total loans to deposits 
-8.37*** 
(2.24) 

-5.67*** 
(1.67) 

-0.96 
 

-10.17*** 
(2.55) 

-6.94*** 
(2.08) 

-0.98 
 

GIIPS sovereign exposure 
-9.25*** 
(2.44) 

-5.29*** 
(1.59) 

-1.36 
 

-11.11*** 
(2.70) 

-6.44*** 
(1.96) 

-1.40 
 

Observations 2,525 2,525 
  

2,525 2,525 
  

Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on the APP announcement days. 
Regressions are estimated with macroeconomic controls and an intercept. Only the coefficient on APP announcement is 
reported for brevity. Bank-specific variables are end-of-year values prior to each announcement. Standard errors are 
robust using Newey-West procedure. Statistical difference in coefficients is tested via a z-statistic. Significance is reported 
as *** p < 0.01, ** p < 0.05, * p < 0.1. Source: Thomson Reuters, ECB, EBA. 

 

From this analysis, limited definitive conclusions can be drawn. Statistically significant differences 

between the average market reactions for the portfolios are non-existent. However, it is worth 

noting that tentative implications can be inferred. As such, banks with lower liquidity and banks 

with higher GIIPS sovereign exposure tend to experience a stronger market response following 
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the announcements. Indicatively, these characteristics serve as evidence for potential underlying 

factors driving bank sensitivity to APP announcements. As outlined in the data analysis, GIIPS 

banks are more commonly characterized by low liquidity levels and higher GIIPS sovereign 

exposure than Core country banks. Hence, the latter factors could potentially also be a driving 

force behind the distinct market reaction of GIIPS country banks to the announcements.  

 

9.1.4. Differential effects across the different APPs 

An essential aspect of assessing the effect of the APPs in more depth relates to the distinction of 

the different APPs. The APPs may hold different effects as the impact of each program is 

contingent on the specific program design, its implementation and its timing. The importance of 

program distinction is emphasized by Falagiarda et al (2015), who identify vast differences in 

effects across programs. 

 

From the analysis focusing on stock prices (table 8), it is clear that the effects of the asset 

purchases differ vastly depending on program type. Only the average effect of QE1 and QE3 are 

positive and significant for the entire Eurozone banking sector (when measuring the average 

effect of all announcements), and only the average effect of QE3 announcements are significant 

at a level below 10 percent. Somewhat surprisingly, ambiguous effects seem to follow 

announcements related to the CBPP, which in some cases are associated with negative returns. 

Less surprising are the ambiguous effects associated with announcements related to the 

termination of the APP. When differentiating between GIIPS and Core banks, only GIIPS banks 

are significantly affected by the SMP (on average experiencing 4 percent higher stock returns on 

announcement days).  

Focusing on key events only, also the OMT announcements have a significant positive impact on 

bank stock returns (i.e. they are on average 2.5 percent higher on announcement days as 

compared to non-announcement days). This positive effect is much more pronounced for GIIPS 

banks. Furthermore, large lagged effects are especially observed for the OMT program. 
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Table 8 

Average effect on bank stock return of APP announcements when grouping events into APPs. 

Based on all events     
 

      

 Stock return (%) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

CBPP 
0.23 

(0.62) 
-0.34 
(0.33) 

0.82 
(1.03)  

0.29 0.25 0.23 
  

SMP 
2.82 

(1.79) 
4.11** 
(1.93) 

1.35 
(1.76)  

3.79* 4.31*** 3.20 
  

OMT 
0.36 

(1.69) 
0.48 

(2.23) 
0.21 

(1.15)  
2.53*** 2.54** 2.45*** 

  

QE1 
1.18* 
(0.67) 

1.53* 
(0.79) 

0.70 
(0.54)  

1.94*** 2.27*** 1.52*** 
  

QE2 
-0.63 
(0.79) 

-0.90 
(0.87) 

-0.27 
(0.73)  

0.40 0.29 0.58 
  

QE3 
2.11*** 
(0.57) 

2.79*** 
(0.57) 

1.49*** 
(0.58)  

2.62*** 3.28*** 1.98** 
  

End APP 
-0.17 
(0.45) 

-0.15 
(0.63) 

-0.17 
(0.28)  

-0.37 -0.46 -0.23 
  

R2 0.68 0.62 0.67 
 

0.69 0.63 0.67   

Based on key events               

Stock return (%) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

CBPP 
-0.73 
(0.47) 

-0.96*** 
(0.09) 

-0.56 
(1.00)  

-0.71** 0.12*** -1.93** 
 

SMP 
4.38** 
(1.93) 

6.21*** 
(1.39) 

2.29 
(2.39)  

3.64*** 4.97*** 2.12** 
 

OMT 
2.50*** 
(0.55) 

3.22*** 
(1.20) 

1.65*** 
(0.26)  

4.26*** 4.69** 3.69*** 
 

QE1 
1.88* 
(0.97) 

2.31** 
(0.94) 

1.29 
(1.02)  

2.95*** 3.52*** 2.17*** 
 

QE2 
-0.19 
(1.11) 

-0.48 
(1.04) 

0.18 
(1.22)  

-0.57 -0.61 -0.50 
 

QE3 
1.86*** 
(0.71) 

2.58*** 
(0.72) 

1.22* 
(0.70)  

1.95** 2.70*** 1.23* 
 

Observations 2,538 2,538 2,538 
 

2,537 2,537 2,537   

R2 0.69 0.63 0.67 
 

0.69 0.63 0.67   
Note: OLS regressions of bank stock return (in %) on ECB's APP announcements grouped into different APPs. 
Regressions are run with macroeconomic control variables and an intercept, all of which are not shown for brevity. 
Standard errors are robust using Newey-West procedure. Significance of the 2-day window is tested with an F-statistic. 
Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 
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Table 9 

Average effect on bank CDS spread of APP announcements when grouping events into APPs. 

Based on all events                 

Δ CDS spread (bps) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

CBPP -3.40 
(2.77) 

-3.63 
(2.93) 

-2.97 
(2.71)   

-6.04 -5.48 -6.67 
  

SMP -20.76*** 
(6.75) 

-27.89*** 
(4.67) 

-12.44 
(8.79)   

-24.70*** -35.62*** -11.96 
  

OMT -5.35 
(5.82) 

-8.25 
(8.89) 

-2.01 
(2.69)   

-18.38*** -27.10*** -8.50*** 
  

QE1 -5.39*** 
(1.45) 

-6.99*** 
(2.15) 

-3.34*** 
(0.68)   

-8.55*** -10.81*** -5.58*** 
  

QE2 -1.43** 
(0.64) 

-1.72* 
(0.96) 

-1.00** 
(0.43)   

-3.45** -4.19* -2.48** 
  

QE3 -5.82*** 
(1.78) 

-7.05*** 
(1.85) 

-4.63*** 
(1.08)   

-9.43*** -11.51*** -7.37** 
  

End QE -3.40** 
(1.54) 

-4.16** 
(2.01) 

-2.61** 
(1.08)   

-4.67* -5.70* -3.54** 
  

R2 0.36 0.33 0.35 
 

0.37 0.35 0.36   

Based on key events                 

Δ CDS spread (bps) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

CBPP 
-8.86*** 
(0.83) 

-9.10*** 
(2.10) 

-8.20*** 
(1.03)  

-12.97*** -12.09*** -13.87*** 
 

SMP 
-16.80* 
(8.95) 

-25.28*** 
(6.35) 

-6.99 
(11.39)  

-13.43*** -25.45*** 0.48*** 
 

OMT 
-12.76*** 

(0.64) 
-19.35*** 

(2.19) 
-5.26*** 

(1.63)  
-30.44*** -45.04*** -13.95*** 

 

QE1 
-2.70*** 
(0.41) 

-2.80*** 
(0.30) 

-2.51*** 
(0.622)  

-7.43*** -9.30*** -4.74*** 
 

QE2 
-1.31 
(1.20) 

-1.29 
(1.85) 

-1.22*** 
(0.43)  

-3.03 -3.71 -2.08*** 
 

QE3 
-5.51** 
(2.36) 

-6.69*** 
(2.46) 

-4.41* 
(2.27)  

-9.46** -11.64** -7.33 
 

Observations 2,525 2,525 2,525 
 

2,524 2,524 2,524   

R2 0.35 0.35 0.35 
 

0.36 0.34 0.36   
Note: OLS regressions of bank CDS spread change (in bps) on the APP announcements grouped into different APPs. 
Regressions are run with macroeconomic control variables and an intercept, all of which are not shown for brevity. 
Standard errors are robust using Newey-West procedure. Significance of the 2-day window is tested with an F-statistic. 
Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 

Shedding light on the effects on bank credit risk (table 9), all APPs consistently lead to a 

reduction in CDS spreads. It is worth highlighting that especially SMP announcements are 
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followed by immense reductions in CDS spreads as compared to other programs. Yet, the effects 

are only applicable to GIIPS banks with an average reduction in CDS spread of 28 bps as 

compared to non-announcement days. Besides SMP, announcements related to QE3 and QE1 

also led to significant reductions in CDS spreads. Again the effect of the OMT program is 

significant only for key events. For these, the impact is a 12.8 bps reduction in CDS spreads on 

average across the Eurozone. Finally, announcements related to the termination of APP are 

actually associated with a positive impact on credit quality, which is surprising given the 

contractionary nature of these announcements. 

 

Table 10 

Cumulative effect of APP announcements when grouping events into APPs. 

1-day window Stock return (%)   Δ CDS spread (bps)   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

CBPP 0.99 -1.26 3.34** 
  

-13.89** -14.80 -12.14***   

SMP 8.54*** 12.40*** 4.12*** 
  

-62.46*** -83.85*** -37.51***   

OMT 1.11*** 1.46*** 0.68** 
  

-16.19*** -24.84*** -6.18**   

QE1 5.81** 7.56*** 3.48 
  

-26.77** -34.76** -16.57   

QE2 -2.54* -3.64* -1.09 
  

-5.57 -6.72 -3.88   

QE3 8.39*** 11.10*** 5.94* 
  

-23.09** -27.99* -18.36**   

End QE -0.55 -0.50 -0.52 
  

-10.09 -12.33 -7.76   

Observations 2,538 2,538 2,538 
 

2,525 2,525 2,525   

R2 0.69 0.64 0.67 
 

0.38 0.34 0.37   
Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on the APP announcement days 
separately to calculate the cumulative effect of each APP program. Regressions are estimated with macroeconomic 
control variables and an intercept, which is not shown for brevity. Significance of the cumulative effect is tested with an 
F-statistic. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 

 

The cumulative effects of especially QE3, QE1 and SMP are noticeable across both stock returns 

and CDS spread changes (especially SMP leading to cumulative increases of 8.5 percent in bank 

equity valuation and decreases in bank CDS spreads of 62.5 bps). Also worth highlighting are the 

large cumulative effects of OMT announcements on CDS spreads as well as the fact that only 

Core banks experience significant cumulative effects of CBPP. As a final remark, it is surprising 

that QE2 announcements, which represent the largest purchasing program, PSPP, are associated 

with negative cumulative stock returns for Eurozone banks.  
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9.1.5. An assessment of potential spillovers to the Nordic region 

The present thesis also assesses potential spillovers to the Nordic region, which is not part of 

EMU. The observed spillovers to Nordic sovereign yields52 highlight the relevance of assessing 

spillovers to the Nordic banking sector. Additionally, others have documented spillovers of UMP 

measures to other smaller European economies (e.g. Falagiarda et al, 2015).  

 

           Table 11 

              Possible spillover effects from APP announcements to Nordic banks. 

Using a 1-day window          

Stock return (%) Based on all events   Based on key events   

Variables Eurozone Nordic   Eurozone Nordic   

APP announcement 
0.97** 
(0.47) 

0.11 
(0.27)  

1.63*** 
(0.62) 

0.33 
(0.38)  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

-0.00 
(0.00)  

Δ EuroVIX (%) 
-0.04*** 
(0.01) 

-0.01** 
(0.01  

-0.04*** 
(0.01) 

-0.01** 
(0.005)  

Δ MSCI (%) 
1.18*** 
(0.05) 

0.94*** 
(0.40)  

1.18*** 
(0.05) 

0.94*** 
(0.40)  

Observations 2,538 2,538 
 

2,538 2,538   

R2 0.68 0.60 
 

0.68 0.60   

Δ CDS spread (bps) Based on all events 
 

Based on key events   

Variables Eurozone Nordic   Eurozone Nordic   

APP announcement -6.43*** 
(1.78) 

-0.87 
(0.80)   

-7.79*** 
(2.04) 

-1.51** 
(0.70)   

EuroCESI 0.00 
(0.00) 

-0.00 
(0.00)   

0.00 
(0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 0.05** 
(0.02) 

-0.01 
(0.01)   

0.05*** 
(0.02) 

-0.01 
(0.01)   

Δ MSCI (%) -2.13*** 
(0.17) 

-0.63*** 
(0.06)   

-2.11*** 
(0.17) 

-0.62*** 
(0.06)   

Observations 2,525 2,525 
 

2,525 2,525   

R2 0.35 0.15 
 

0.35 0.16   
Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on APP 
announcement days. Regressions are estimated with an intercept, which is not shown for brevity. 
Standard errors are robust using Newey-West procedure. Significance is reported as *** p < 0.01, 
** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 

 

                                                
52 See appendix 11 for an analysis on the effect of APP announcements on sovereign yields of selected European 

countries. 
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Evidently, spillovers from the APP announcements are low and in best case modest. Despite the 

fact that Nordic banks experience small positive stock returns on announcement days, the results 

indicate no noteworthy effect in terms of economic and statistical significance. For CDS spreads, 

the only significant effects are identified in terms of key announcements alone. Yet, it should be 

emphasized that the magnitude of these spillovers remains low. 

 

9.1.6. Investigation of the confidence channel 

In order to obtain a more nuanced perspective on the channels of transmission and the factors 

that could explain heterogeneous market responses to the different programs, this study also 

investigates the confidence channel.53 This analysis is carried out by testing the effect of APP 

announcements on the euro VIX as a measure for investor confidence (see table 12). 

 

The results indicate that on average volatility decreased in response to the APP announcements. 

Hence, the market generally experienced an improved confidence in the Eurosystem following 

the announcements. Evidently, when untangling the effect of the different APP programs, all QE 

programs effectively restored market confidence. This is also the case for the announcements 

concerning the end of the APP, which is consistent with the observed declines in CDS spreads 

associated with these announcements. No significant impact is observed for SMP, which is 

interesting given the large market reaction observed following this program. However, the 

findings are in line with those of Falagiarda et al (2015) and Fratzscher et al (2014). Lastly, it is 

worth noting that the CBPP announcements on average increased market uncertainty. This 

finding will later be discussed (section 11.3.).  

In conclusion, this thesis discovers evidence suggesting that the confidence channel may have 

played a role in the transmission of effects from the APPs, and especially for the QE programs. 

  

                                                
53 A detailed explanation of this channel can be found in section 4.5.1.  
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                            Table 12 

                                  Evidence of the confidence channel measured by reaction in euro VIX. 

1-day window Δ Euro VIX (%)   

Variables (1) (2)   

APP announcement 
-3.12*** 
(1.18)    

CBPP 
 

1.58 
(1.88)   

SMP 
 

-0.04 
(1.62)   

OMT 
 

-5.27 
(5.02)   

QE1 
 

-3.96* 
(2.11)   

QE2 
 

-5.71*** 
(1.88)   

QE3 
 

-4.94** 
(2.28)   

End QE 
 

-8.20*** 
(2.31)   

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00)   

Δ MSCI (%) 
-3.42*** 
(0.16) 

-3.43*** 
(0.16)   

Observations 2,538 2,538   

R2 0.46 0.47   
Note: OLS regressions of Euro VIX change (%) on the APP 
announcements. The analysis is conducted for total APP 
announcements and for the different APPs. Regressions are estimated 
with an intercept, which is not shown for brevity. Standard errors are 
robust using Newey-West procedure. Significance is reported as *** p 
< 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 

 

9.1.7. Summary of results from a time-series event study 

Throughout the analysis, it is clear that the market reactions for GIIPS and Core country banks 

generally co-move. The market reactions following the APP announcements suggest that the 

market perceived these as positive news for the Eurozone banking sector. Also, when isolating 

the effect of announcements that exceeded market expectations, the magnitude of the estimated 

impact is twice as large. It is also highly evident that GIIPS banks are about twice as sensitive to 

the announcements. This pattern prevails for stock returns and CDS spreads and for both 

average and cumulative effects. Further, the results weakly indicate that illiquid banks and banks 

with large GIIPS sovereign exposure are more sensitive to APP announcements. The assessment 
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of differential effects across programs shows that the most pronounced effects are identified for 

SMP, but these are only significant for GIIPS banks. Further, QE1 and QE3 had significant 

market impacts, whereas the QE2 program was not as well received by the market. Some, but not 

all, of the differential effects across programs correspond with the degree to which the programs 

were successful in restoring market confidence. Lastly, limited spillovers to the Nordic banking 

sector are observed. 

 

9.2. The regression results of the panel data event study 

The analysis covered in the following section is based on the panel data event study. All 

regressions are executed following the methodology of section 7.7.2. The analysis specifically 

investigates the relationship between the average market reaction and the estimated ‘surprise’ on 

the day of the announcement. The surprise components are measured through interest rate 

changes, which are argued to transmit into the rest of the market.  

 

9.2.1. The effect of the estimated APP surprises on bank stock returns and CDS spreads 

Table 13 outlines the results of this analysis in terms of the stock prices of Eurozone banks.  

 

The results are widely consistent with the previous findings. The APP surprises (measured by a 

compression of the Italian-German bond spread) have a positive impact on banks' equity 

valuation on average. As such, an accommodative surprise represented by a decrease of 25 bps54 

is predicted to cause a stock return of approximately 50 bps when controlling for macroeconomic 

factors. This coefficient is highly significant (column 1). Consistent with prior analyses, GIIPS 

banks experience 57 bps greater stock returns compared to Core banks on announcement days 

(column 2). This result is very similar to that of the baseline analysis using the time-series event 

study (finding a difference of ~ 50 bps). Also, the relationship between the APP surprise and the 

stock returns is much stronger for GIIPS banks (column 3). Focusing on the underlying bank-

specific variables, it is clear that bank size and asset quality, as measured by the NPL ratio, hold 

significant explanatory power. The results suggest that larger banks experience a stronger 

relationship between stock returns and the surprise of the APP announcements. Additionally, 

banks constrained by lower asset quality experience higher sensitivity to the APP announcements 

(column 4). It should be noted that the economic significance of these bank-specific variables 

remains limited while the results remain robust to bank fixed effects (column 5).  

                                                
54 25 basis points is approximately the mean surprise on significant announcement days. 
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        Table 13 

          The effect of Asset Purchase Program surprises on bank stock return. 

1-day window Stock return (%) 
 

Variables (1) (2) (3) (4) (5) 
 

APP surprise 
-1.94** 
(0.74) 

-1.97*** 
(0.74) 

-0.86 
(0.75) 

18.32*** 
(5.86) 

11.23*  
(6.00) 

 

GIIPSDummy 
 

0.57** 
(0.22) 

0.42** 
(0.21)  

 
 

GIIPSDummy  
      x APP surprise   

-1.83 
(1.25)  

 
 

GIIPS sovereign exposure  
      x APP surprise    

0.01 
(0.03) 

-0.04 
(0.05) 

 

logAssets  
      x APP surprise    

-1.34*** 
(0.35) 

-0.89** 
(0.34) 

 

Total capital ratio  
      x APP surprise    

0.06 
(0.25) 

0.04 
(0.27) 

 

Total loans to deposits   
      x APP surprise    

-0.01  
(0.01) 

-0.01 
(0.01) 

 

Net interest margin  
      x APP surprise    

-0.07 
(0.97) 

0.44 
(1.08) 

 

NPL ratio 
      x APP surprise    

-0.42*** 
(0.11) 

-0.35*** 
(0.10) 

 

EuroCESI 
0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
 (0.00) 

 

Δ EuroVIX (%) 
-0.03 
(0.02) 

-0.03 
(0.02) 

-0.03 
(0.02) 

-0.03 
(0.02) 

-0.03 
(0.02) 

 

Δ MSCI (%) 
1.25*** 
(0.12) 

1.25*** 
(0.12) 

1.25*** 
(0.12) 

1.25*** 
(0.12) 

1.28*** 
(0.11) 

 

Bank FE No No No No Yes  

Observations 883 883 883 883 883  

R2 0.45 0.46 0.46 0.48 0.48  

Note: OLS regressions of 1-day bank stock return (in %) on the estimated surprise of each APP 
announcement (in percentage point). The APP surprise is estimated by the spread in Italian-German 
yields using a 1-day event study with identical macroeconomic control variables as above. Regressions 
are estimated with an intercept, which is not shown for brevity. Bank-specific variables are end-of-year 
values prior to each announcement (in percentage point). Regressions use robust standard errors 
clustered by bank. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Source: Thomson 
Reuters, ECB, EBA. 
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        Table 14 

          The effect of Asset Purchase Program surprises on bank CDS spread. 

1-day window Δ CDS spread (bps)   

Variables (1) (2) (3) (4) (5)   

APP surprise 
20.22*** 

(5.87) 
20.25*** 

(5.87) 
3.46 

(2.95) 
-72.73 
(83.97) 

-80.92 
(82.71)   

GIIPSDummy 
 

-4.53*** 
(1.32) 

-2.48* 
(1.31)     

GIIPSDummy  
      x APP surprise   

25.26*** 
(7.57)     

GIIPS sovereign exposure  
      x APP surprise    

-0.06 
(0.43) 

-0.44 
(0.56)   

logAssets  
      x APP surprise    

1.05 
(5.33) 

0.45 
(4.51)   

Total capital ratio  
      x APP surprise    

0.91 
(3.20) 

2.23 
(3.23)   

Total loans to deposits   
      x APP surprise    

0.42** 
(0.16) 

0.46*** 
(0.13)   

Net interest margin  
      x APP surprise    

3.49 
(6.41) 

2.97 
(6.77)   

NPL ratio 
      x APP surprise    

-0.38 
(1.18) 

-1.17 
(1.01)   

EuroCESI 
-0.03 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02)   

Δ EuroVIX (%) 
-0.03 
(0.09) 

0.05 
(0.09) 

0.04 
(0.09) 

0.04 
(0.09) 

0.07 
(0.09)   

Δ MSCI (%) 
-3.65*** 

(0.84) 
-3.61*** 

(0.83) 
-3.67*** 

(0.84) 
-3.61*** 

(0.85) 
-3.45*** 
(0.87)   

Bank FE No No No No Yes   

Observations 611 611 611 611 611   

R2 0.23 0.24 0.26 0.26 0.26   
Note: OLS regressions of 1-day bank CDS spread change (in bps) on the estimated surprise of each 
APP announcement (in percentage point). The APP surprise is estimated by the spread in Italian-
German yields using a 1-day event study with identical macroeconomic control variables as above. 
Regressions are estimated with an intercept, which is not shown for brevity. Bank-specific variables are 
end-of-year values prior to each announcement (in percentage point). Regressions use robust standard 
errors clustered by bank. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: 
Thomson Reuters, ECB, EBA. 

 

The APP surprise also has a positive impact on bank CDS spreads (see table 14). On average, a 

surprise of 25 bps is estimated to cause a 5 bps decline in bank CDS spreads (column 1). Again, 

distinct effects and sensitivity are found for GIIPS banks. On average, GIIPS banks experience a 

4.5 bps larger decline in CDS spreads on announcement days (column 2). This result is almost 



   

Master's Thesis | N. Marquardt & J. L. Thomsen 
 

85 

 

identical to the baseline results of the time-series event study (finding a difference of 4.3 bps). 

Also in this case, the sensitivity of CDS spreads towards the APP surprise is significantly more 

pronounced for GIIPS banks (column 3). In fact, it appears that the entire pass-through from a 

compression in the sovereign spread can be attributed to GIIPS banks. In terms of the bank-

specific variables, limited effects are found. Worth noting is the increased sensitivity observed for 

banks that are liquidity constrained. Lower liquidity ratios (i.e. higher loans-to-deposits ratios) are 

associated with a more pronounced transmission of a compression in the Italian-German spread 

to reductions in bank CDS spreads. However, the explanatory power remains low in terms of its 

economic significance (column 4). 

 

9.2.2. The effect of slope and level surprises on the banking sector 

Interestingly, when differentiating between level and slope surprises in the euro area risk-free 

yield curve, opposing effects emerge. 

 

     Table 15 

      The effect of a euro area level and slope surprise on bank stock return and CDS spread. 

1-day window Stock return (%)   Δ CDS spread (bps)   

Variables (1) (2) (3)   (4) (5) (6)   

Euro level surprise 
-24.20*** 

(3.39) 
-15.24*** 

(3.73) 
-15.77*** 

(3.86)  
36.24 

(32.13) 
-2.06 

(31.67) 
-7.73 

(30.23)   

Euro slope surprise 
 

8.31*** 
(1.83) 

7.85*** 
(1.87)   

-34.97*** 
(9.29) 

-37.82*** 
(8.71)   

EuroCESI 
0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00)  

-0.03 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02)   

Δ EuroVIX (%) 
-0.01 
(0.02) 

-0.04** 
(0.02) 

-0.03* 
(0.02)  

-0.28*** 
(0.07) 

-0.16** 
(0.07) 

-0.12 
(0.07)   

Δ MSCI (%) 
1.24*** 
(0.12) 

1.21*** 
(0.12) 

1.25*** 
(0.12)  

-4.40*** 
(0.80) 

-4.26*** 
(0.81) 

-4.11*** 
(0.80)   

Bank FE No No Yes 
 

No No Yes   

Observations 883 883 883 
 

611 611 611   

R2 0.48 0.49 0.51 
 

0.20 0.21 0.22   
Note: OLS regressions of 1-day bank stock return (in %) and CDS spread change (in bps) on the estimated level 
and slope surprise of each APP announcement (in percentage point). The euro level and the euro slope surprises 
are estimated using a 1-day event study with identical macroeconomic control variables as above. Regressions are 
estimated with an intercept, which is not shown for brevity. Regressions use robust standard errors clustered by 
bank. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB, EBA. 
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An unexpected decrease of 25 bps in the short-term rate is estimated to cause the average bank's 

stock price to increase by 3.8 percent (column 2) when holding the slope of the yield curve and 

other macroeconomic developments constant. No significant effect of the short-term rate 

surprise is identified on CDS spreads. When focusing on the slope surprise, it is apparent that a 

decrease of similar magnitude in the slope of the yield curve is predicted to decrease bank stock 

prices by 2 percent (column 2) and increase bank CDS spreads by 8.75 bps on average (column 

5). These are interesting results, which are further discussed in section 11.1.  

 

9.2.3. Summary of results from a panel data event study 

In conclusion, the results from the panel data event study are highly consistent with previous 

analyses. The estimated APP surprise holds significant explanatory power in terms of bank equity 

valuations and CDS premiums. As such, an unexpected decline in the Italian-German 10-year 

bond spread leads to increased stock returns and decreased CDS spreads on APP announcement 

days. Focusing on the heterogeneous effects across banks, it is evident that GIIPS banks were 

substantially more sensitive to APP surprises. This is further supported by the results of the 

analysis assessing the explanatory power of bank-specific characteristics. It suggests that more 

constrained banks are on average more sensitive. It should be noted that the economic 

significance of the bank-specific factors remains low. Surprisingly, contrary to the predictions of 

the sovereign risk channel, no evidence suggests that banks with higher sovereign exposure are 

on average more sensitive to APP surprises.  

Lastly, surprises in the level (short-term rate) and slope of the euro area yield curve have 

opposing effects. A decrease in the short-term rate is associated with a positive market reaction 

for banks' equity valuation. Meanwhile a decrease in the slope leads to decreased equity valuation 

and credit quality. These differences are largely in line with the general prediction. Finally, all 

regressions are robust to bank fixed effects (as illustrated by the latter column of all tables). 
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10. Robustness  

It is essential to test the robustness of the results of the conducted analysis to provide correct 

inference and assess its validity. In the following, a series of robustness tests are conducted, 

modifying the baseline models of the analysis and accommodating potential pitfalls.  

 

10.1. The announcement effect 

The assumption of market efficiency makes it possible to identify the effect of the introduced 

APP measures by focusing on the announcement effect.55 The baseline specification of this thesis 

concerns all announcements containing news on APPs. This choice alleviates the risk of under- 

or overstating the total effect of all APP announcements. However, a fundamental assumption 

behind the time-series event study is that the APP announcements are sufficiently large and 

unexpected to enable measurement of their impact by use of impulse dummies (Fratzscher et al, 

2014) Otherwise, they will already be fully discounted by the market. To illustrate that these 

aspects may impact the results, two supplementing specifications are applied. While all 

announcements are included in the baseline analyses, the alternative specification only covers key 

APP announcements. This alleviates the concern that some of the announcements were generally 

not important enough to drive a market reaction. As compared to the baseline analysis, this 

alternative specification finds more pronounced average effects both for stock return and CDS 

spread changes without changing the pattern of results.  

Another analysis accounts for the preceding market expectations to alleviate the possibility that 

some of the announcements were already anticipated. This analysis highlights that 

announcements that exceeded market expectations provide much stronger and definitive results 

in line with theory predictions (see section 9.1.2.). 

 

10.2. Contamination of the estimation window 

To accurately measure the announcement effect, it remains pivotal to choose the appropriate 

event-window around the announcement (Fiordelisi et al, 2014). The choice involves a trade-off. 

The window should allow sufficient time for investors to update their expectations and for these 

to be reflected in market prices. Simultaneously, to enable more correct identification the window 

must be sufficiently narrow to avoid contamination stemming from other news releases (Gagnon 

et al, 2011). Altavilla et al (2015) argue that more liquid markets justify the choice of a narrower 

                                                
55 Hence, this study does not capture potential flow effects related to the actual purchases by ECB. 
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window. For these reasons, a 1-day window constitutes the baseline for the analysis. This window 

is by convention considered sufficient to provide unbiased estimates.  

However, it should be taken into account that the market reaction occurs when investors update 

their expectations and not when actual announcements occur (Fiordelisi et al, 2014). As such, 

adjustments of market participants' expectations outside of the event-window are not captured.  

Also, it may be argued that the diverse beliefs about the specific workings of APP mechanisms 

along with the complexity of information imply that reactions to the announcements may be 

absorbed less rapidly (Gagnon et al, 2011). In such light, a 2-day window is incorporated as a 

robustness test. The extended window enables the analysis to capture possible lagged effects of 

the APP announcements. Furthermore, it facilitates the discovery of any potential reversal of 

effects on the day following the announcement, e.g. for speculative reasons. Using the extended 

window does not materially alter the results, although some evidence of lagged effects is 

discovered. Using a 2-day window thus reinforces the results obtained using a 1-day window. It 

should be acknowledged that the identification of the pure effect is more challenging when using 

a 2-day window due to a higher risk of contamination from other events. 

 

It cannot be fully rejected that the identified effects partially capture other confounding factors or 

events despite the specification of narrow event-windows. Hence, additional effort is made in 

order to limit such risk. Specifically, each event day is examined through a news search to reject 

that other significant events took place on the same day.56 Still, it cannot be fully rejected that the 

identified effects are contaminated by other news at a more local level (despite controlling for 

macroeconomic news releases in the Eurozone). However, previous literature generally presumes 

it realistic that ECB interventions constitute the main driver behind market reactions on these 

specific days. This is supported by the wide market impact and broad news coverage of the 

interventions in general (Altavilla et al, 2015).  

 

10.3. Bank-specific events 

An event study of the specified nature may also be influenced by overlapping idiosyncratic bank 

events. In order to account for such, banks that have been subject to liquidation, nationalization 

or have declared insolvency are excluded from the entire year of the given event (e.g. Dexia, 

                                                
56 The search led to the identification that on 10 May 2010, the European Union and IMF announced a USD 1tn. 

rescue fund to support European nations with heavy debt. This may have impacted the large effects observed on this 

day. No other significant events were identified on the announcement days. 
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Hypo Real Estate etc.). Each bank included in the sample has been subject to a search in order to 

identify the potential presence and timing of such events. However, other non-easily-identifiable 

bank events may in fact occur during the announcement windows and contaminate the results. 

No perfect method exists to account for such. In the time-series analysis this is less of a concern, 

as it can be argued that such idiosyncratic elements are to a large extent diversified away by the 

construction of portfolios. Unfortunately, this does not apply to the panel data on individual 

bank-level. Hence, the analysis follows similar procedure as Fiordelisi et al (2014) and accounts 

for bank-specific events by adjusting the stock return and CDS spread changes for values outside 

the 1st and 99th percentile. Thereby, the results are adjusted for outliers. The adjustments are 

made by windsorizing57 the data. The thresholds for adjustment are found to be appropriate to 

avoid overcompensating and potentially provide deceiving estimators. It is evident from such 

analysis that the results are robust to such adjustments (see appendix 12). 

 

10.4. Estimation of the surprise component of each APP announcement 

One of the challenges concerning the identification of 'pure' effects relates to the actual 

estimation of the surprise content of each announcement. In the literature, two main approaches 

have generally been used. The first focuses on whether realized monetary policies harmonize with 

market participants' expectations (León & Sebestyén, 2012). Unfortunately, the contrary to 

conventional monetary policy, data is not readily available on expectations about unconventional 

monetary policy in the Eurozone. This makes it particularly challenging to measure the surprise 

component following this approach (Ambler & Rumler, 2019). Hence, the second approach is 

more frequently used and also applied in this thesis. The intuition behind this approach is that a 

change in the surprise measures on announcement days (i.e. the Italian-German bond spread, the 

short OIS rate or the slope of the OIS yield curve) is predominantly caused by the APP 

announcement itself. Thereby, it is possible to identify the surprise content of each individual 

announcement specifically through changes in these variables (Ambler & Rumler, 2019). The 

challenge associated with this approach concerns the specific choice of the surprise measure. As 

such, it may be difficult to determine which measure more accurately reflects the APP surprise. A 

measure's appropriateness rises with the extent to which it solely captures unexpected 

information of the APP release and disregards other non-associated variation. In this thesis, 

several surprise measures and high frequency data are used to accommodate this problem. 

                                                
57 Specifically, this means that the data has been fitted such that the value of the outliers is set equal to the value of 

the observation constituting the 1st and 99th percentile respectively. 
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Additionally, in the time-series event study that accounts for market expectations (section 9.1.2.), 

a robustness test is conducted categorizing the announcements based on a different surprise 

measure, namely the 3-month OIS rate. These results are found in appendix 13. Generally, they 

show similar tendencies, although less definite conclusions can be drawn. 

 

10.5. The weighting scheme of CDS portfolios 

The CDS portfolios are constructed similarly to the stock portfolios by weighting the banks’ 

individual CDS spread changes by their free-float market cap. As this weighting scheme is less 

conventional for CDS indices, a robustness test is conducted using equally weighted portfolios 

when assessing the effect of APP announcements on Eurozone, GIIPS and Core country bank 

CDS spreads. This is the procedure behind Markit’s widely known CDX index (Markit, 2008).  

In general, this only changes the results of the benchmark analysis marginally (see appendix 14). 

Hence, the results are considered robust to such alternative weighting scheme for the CDS 

portfolios as well. 

 

10.6. Unbalanced panel data and missing observations 

Ideally, one would prefer the panel dataset to be balanced (i.e. observations exist for all banks 

across all announcement days). However, due to missing observations and the applied selection 

criteria, the dataset for this thesis is unbalanced. Unbalanced datasets may pose a problem if 

certain observations are missing for specific reasons correlated with the error term (e.g. 

survivorship or selection bias) (Wooldridge, 2012). This is argued not to be the case for this 

thesis. It is argued that the broad inclusion of banks by EBA and the objective selection criteria 

for banks in the sample alleviate a selection bias. Further, including all banks present in the EBA 

databases for each particular year limits a potential survivorship bias as compared to making 

more frequent adjustments or excluding banks that do not persist in the sample throughout all 

years. As robustness tests, the time-series event study (see appendix 15) and the panel data event 

study (see appendix 16) are also estimated on a balanced dataset excluding banks that do not 

persist throughout all sample years (i.e. based on the robustness sample). The results are strikingly 

similar to the results presented in the baseline analysis. Hence, using an unbalanced dataset does 

not seem to cause noteworthy issues. 
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10.7. Econometric specifications 

Further robustness tests involve the applied estimation techniques and econometric 

specifications. 

 

10.7.1. Specification of the time-series model 

A general presumption in finance is that financial market prices imitate a random walk on a day-

to-day basis (Cochrane, 2005) and due to the efficient market their development cannot be 

predicted. By differencing the data both in terms of stocks and CDSs, the data is transformed to 

obtain stationary series.58 Also, this procedure removes potential time trends (Wooldridge, 2012). 

Further, to conduct accurate inference, the process must contain errors that are white noise. This 

is specifically tested using the Breusch-Godfrey59 test for the most general model on stocks and 

CDSs (i.e. for the Eurozone sample in table 4 and 5 using a 1-day window and all events). In 

both cases, the results indicate the presence of autocorrelation (i.e. p-values of 0.01 and 0.00 

respectively, which rejects the null of no autocorrelation). Hence, the errors do not seem to be 

white noise. This is also supported by studying the ACF and PACF plots of the series. As a 

result, Newey-West correction of standard errors is applied to provide robust results. Lastly, the 

average VIF factor60 of 1.43 does not provide reason to be concerned about multicollinearity.  

A modification of the baseline model removes the control variables and estimates a standard 

event study without controlling for macroeconomic factors. In line with intuition, this leads to 

much larger coefficients and more significant effects of the binary announcement variable, which 

illustrates the importance of using control variables for a 'cleaner' identification.  

In an effort to test whether it is possible to specify a more efficient and better fitted model, an 

alternative ARMA model is specified through the Box-Jenkins procedure (Enders, 2015). 

However, the results from such alternative specification reveal similar patterns as the baseline 

model (see appendix 17). Further, the choice of baseline model makes intuitive sense as market 

returns are presumed to be unpredictable. It also provides simplicity and comparability across 

                                                
58 An operational definition of a stationary process is that its mean, variance and covariance are independent of time. 

Thus, the series is free of time trends and contain converging disturbances with only temporary effects (Wooldridge, 

2012).  

 
59 The Breusch-Godfrey procedure tests for the presence of autocorrelation in the estimated residuals (Wooldridge, 

2012). It is tested using a lag of 4. 

 
60 The variation inflation factor (VIF) estimates the degree to which the variance of the estimator is inflated from 

correlation with other explanatory variables (Wooldridge, 2012). 
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regressions as 'one model fits all.' Thus, it is deemed unnecessary to specify an efficient ARMA 

model for each series and the baseline model is preferred. 

 

10.7.2. Specification of the panel data models - controlling for fixed effects 

This thesis estimates the panel regressions by pooled OLS (POLS). By convention, the 

assumption of homoscedasticity and no autocorrelation is highly unlikely to hold for panel 

estimations (Wooldridge, 2012). This is also true for the present dataset (i.e. when tested on the 

baseline model (1) of table 13 and table 14).61 As a result, robust standard error corrections are 

applied to ensure correct inference from all models. The POLS specification is preferred for 

simplicity, allowing for time constant regressors, and as it does not require strict exogeneity.  

Similar to previously, alternative specifications could be applied. As robustness test, the models 

are also estimated controlling for bank fixed effects (i.e. individual time-invariant bank 

characteristics that may bias the predicted effect of the APP announcement). However, as shown 

in the results, this alternative specification yields broadly similar results with only limited change 

in coefficients. Additionally, the regressions are estimated by inclusion of year dummies to 

account for aggregate time fixed effects. Such inclusion does not alter the results materially. In 

conclusion, no clear indication of a bias is evident from using POLS estimation. This is 

additionally confirmed by application of the Breusch-Pagan multiplier test.62 

 

  

                                                
61 The presence of heteroscedasticity is tested following Breusch-Pagan procedure (Wooldridge, 2012). Like before, 

autocorrelation is tested via the Breusch-Godfrey test. 

 
62 A specific test for significant variation in fixed effects across the units of analysis (i.e. banks). The null hypothesis 

is that absence of such individual fixed effects prevails. If rejected the results from POLS are biased (Wooldridge, 

2012). 
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11. Discussion  

In this section, the results are discussed and their implications are assessed for the formulated 

research questions and the future of monetary policy. Likewise, we will appraise the effectiveness 

of specific transmission channels. Given the methodology applied, the results will be discussed 

under the assumption that the market participants' expectations accurately reflect the 

transmission channels at work. 

 

11.1. The overall effect of APP announcements on the Eurozone banking sector 

The results show that the APP announcements had a positive immediate impact on the 

Eurozone banking sector. Consistently, the announcements are associated with positive bank 

stock returns and sharp declines in bank CDS spreads. These market reactions illustrate 

improved market-measured bank profitability and credit quality in the Eurozone. Furthermore, 

when accounting for the preceding expectations of market participants, specifically by isolating 

the announcements that exceeded market expectations, the estimated magnitude of the positive 

effects more than doubles for both stock returns and CDS spreads. These effects support the 

findings of existing literature (e.g. Fiordelisi et al, 2014; Ricci, 2015; Acharya et al, 2017) and the 

outlined hypotheses 1 and 2. The improved conditions of the banking sector likely stem from a 

combination of an enhanced macroeconomic outlook (incl. higher credit demand and improved 

borrower creditworthiness), reduced funding rates and increased access to funding. The results 

suggest that these positive effects generally outweigh the potential negative consequences 

associated with squeezed net interest income due to a flattening of the yield curve.  

 

Additionally, it is evident that portfolio rebalancing implies that the decline in yields caused by 

the APP announcements transmits into other assets classes (e.g. equity markets). Hence, the 

effects are not isolated to the securities purchased by ECB. This pass-through to other asset 

classes is more directly illustrated by the panel data analysis where APP surprises (i.e. 

compression in in the Italian-German sovereign spread) translate into increased bank equity 

valuation and decreased credit risk (similar to Haitsma et al, 2016).  

 

Lastly, it is interesting to observe that the events related to the termination of ECB's QE 

program only carry limited market impact. Likewise, Greenlaw et al (2018) find limited effects of 

the announcements related to the Fed's QE tapering. While the announcements related to the 

termination of the APPs have no significant impact on banks' stock prices, they are associated 
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with minor falls in bank credit risk. The improved credit quality is somewhat surprising given the 

contractionary nature of these announcements. However, we also find evidence that these 

announcements significantly managed to restore confidence in the markets (i.e. by investigation 

of the confidence channel). Thus, it may indicate that the market associated the end of the QE 

program with a positive future outlook for the economy. 

 

In addition, the analysis distinguishes between surprises in the level (i.e. the short-term rate) and 

the slope of the risk-free yield curve. Somewhat surprisingly, these two measures respond 

differently to the APP announcements. In line with theory prediction,63 the short rate decreases 

following APP announcements that exceed market expectations. Conversely, the slope of the 

risk-free yield curve tends to increase on announcement days, pushing the short rate down and 

the long rate up. These mechanics can be explained by the fact that the long rate reflects future 

expectations to the short rate (Cordemans et al, 2016) and that ECB cannot provide credible 

forward guidance for the short rate at longer horizons. As a result, the nominal long rate actually 

rises following APP announcements, as the APP measure raises the perception of future steady-

state inflation (Rogers et al, 2014). The results from this analysis illustrate that a level surprise (i.e. 

a decline in the short-term rate) causes bank equity valuation to rise. This effect may be directly 

explained by the implied lower funding cost for banks as well as the signal that ECB will keep 

policy rates low in the future. On the other hand, a compression of the slope of the yield curve is 

associated with negative consequences for bank profitability and credit quality. This may be 

specific to the banking sector due to banks' reliance on maturity transformation activities to 

generate profits. As such, a flatter yield curve actually invokes decreased profitability due to 

narrower interest margins. Although these results oppose the findings of English et al (2012), 

who investigate the effect of level and slope changes on the US banking sector, they are generally 

in line with theory prediction and conventional wisdom. 

 

11.2. Heterogeneous effects across bank characteristics and policy transmission channels 

A central aim of our analysis is to assess potential heterogeneities in the transmission of ECB's 

APP for banks across the euro area. A key interest lies in the distinction between GIIPS and 

Core country banks, which captures the large euro area imbalances related to bank-specific, 

cyclical and structural factors. As outlined, our results indicate a substantial difference in the 

sensitivity of GIIPS and Core country banks to ECB's APP announcements, both in terms of 

                                                
63 E.g. as it signals the commitment of ECB to keep the short rate low for longer (the signaling channel). 
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stock returns and CDS spread changes. Our results imply that in response to APP 

announcements, the stock prices of GIIPS country banks increased by almost twice as much as 

those of Core country banks. Also, the credit quality of GIIPS banks improved by more than 

twice as much in absolute terms. This is consistent with hypothesis 3. 

 

In order to shed light on the underlying factors driving the larger sensitivity of GIIPS country 

banks and to comprehend the channels through which ECB's APPs affect bank profitability and 

credit risk, the impact of selected bank-specific variables is assessed. It should be emphasized that 

our analysis does not allow us to definitively pin down the transmission channels at work. Thus, 

the inferences drawn remain indicative. 

 

From the panel data event study, the economic significance of the coefficients on bank-specific 

variables is limited. However, the results of our analysis do suggest a differential impact of the 

APP across euro area banks depending on liquidity levels, NPL levels, and bank size. In support 

of hypothesis 6, less liquid banks appear to experience a larger decline in credit risk in the wake 

of the announcements, which provides support for the capital relief and more specifically the 

bank credit risk channels. That is, the asset purchases seem to provide banks with increased 

liquidity by propping up the values of their balance sheets, reducing liquidity risk and thereby also 

credit risk. However, as mentioned, the economic significance is limited. As such, the decline in 

credit risk is likely driven by the default risk channel as well, especially given the direct impact of 

reduced default probability on CDS spreads. Additionally, in support of hypothesis 8, the results 

indicate that banks with higher NPL ratios experience a more positive impact in terms of 

improved equity valuation. Since improved borrower creditworthiness should ceteris paribus 

reduce the degree of NPLs held by banks, the evidence suggests that the purchases might have an 

effect through the default risk channel. Furthermore, banks with high NPL ratios are expected to 

be relatively more constrained due to the capital tied up in loan loss provisions. The results could 

therefore also indicate an effect through the capital relief channel.  

However, the findings contradict hypothesis 4. While it seemed natural to argue that larger banks 

are better cushioned and thus more immune to shocks, our results indicate that larger banks are 

more sensitive to APP announcements than smaller banks. This, however, could be explained by 

the potential tendency for larger banks to rely more heavily on alternative funding sources such 

as interest rate sensitive money market instruments (Yin & Yang, 2013). Additionally, larger 
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banks with more market power may be better positioned and more agile to exploit the altered 

market conditions following the APPs. 

 

The results of the categorical portfolio analysis (in section 9.1.3.) provide some indication that 

banks with greater exposure to GIIPS sovereigns benefit more from the APP. Conditional on the 

validity of these indications, the results thus suggest an importance of the sovereign risk channel. 

However, the latter indication is not supported by the panel analysis. We therefore obtain only 

limited support for hypothesis 9.  

 

Interestingly, we do not find evidence suggesting an importance of capitalization levels or the 

degree to which banks rely on maturity transformation activities (i.e. we find no support of 

hypotheses 5 and 7 respectively). While we expected banks with a higher net interest margin to 

benefit less from APP, the absence of explanatory power is not surprising given the findings of 

Demertzis and Wolff (2016). They show that net interest income of euro area banks has been 

fairly stable over time and argue that this could be explained by weak loan growth. This implies 

that declining loan-deposit spreads only slowly feed into net interest income. Further, they note 

that banks are likely to have compensated for declining spreads by increasing loan origination 

fees, which are recognized as interest.  

 

As outlined above, we do find that certain bank-specific variables hold explanatory power, but 

the economic significance of the coefficients is rather limited. This becomes clear in comparison 

with the greater economic significance pertaining to the distinction between GIIPS and Core 

country banks. A possible explanation could be that the divergence between these two groups is 

not primarily driven by bank-specific factors, an interpretation supported by the findings of Kok 

et al (2015). More specifically, they find that while bank-specific factors had a large impact on 

bank profitability in the years preceding the outbreak of the crisis, their importance declined post 

2008. Instead, especially cyclical, but potentially also structural, factors are likely to have 

dominated since 2008. As such, adverse cyclical effects related to the Sovereign Debt Crisis as 

well as structural weaknesses amplifying financial distress in GIIPS countries might have made 

these more sensitive to the APP announcements.  

Alternatively, the limited economic significance pertaining to bank-specific variables could be a 

result of methodological limitations or cognitive limitations of market participants. The event 

study approach only captures immediate market reactions and thus does not capture any long-
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term differences in profitability and credit risk with respect to the various bank-specific 

characteristics. Furthermore, market participants are arguably more capable of immediately 

making the distinction between GIIPS and Core country banks, as opposed to distinguishing the 

banks according to granular bank-specific data. For instance, market participants are likely to 

have traded based on the assumption that GIIPS country banks were more exposed to GIIPS 

sovereigns rather than according to the exact value of their GIIPS sovereign bond holdings. As 

such, this could explain the more pronounced differences observed by the distinction of GIIPS 

and Core banks. 

 

11.3. Differential effects across APPs 

The results of the analysis clearly display differential effects across APPs. Several factors may 

contribute to these results, while only the most pronounced will be discussed in the following. 

One should note that individual effects stemming from each program are likely to be influenced 

by the underlying objective of the policy. While the majority of the earlier UMP measures (e.g. 

SMP and OMT) aimed at improving the monetary policy transmission mechanisms within the 

Eurozone, other programs (e.g. PSPP) were more directly aimed at alleviating the risks of 

extensive periods of low inflation at a time when policy rates were at the lower bound (Falagiarda 

et al, 2015).  

 

It is evident from the results that especially QE1 and QE3 effectively impacted the market-

measured profitability and credit risk of the Eurozone banking sector. A common denominator 

for these programs was the illustration of ECB's willingness to use new measures and enter 

uncharted territory. This points at the importance of the signaling effect as a driver for impact. 

With the introduction of ABSPP on 4 September 2014, the QE1 program was the first to 

illustrate ECB's willingness to enforce QE (without sterilization). Also, apart from ABSPP, which 

had already been alluded to, the QE1 announcement also included the less anticipated CBPP3. 

Similarly, the QE3 program signaled that ECB was willing to move beyond purchases of 

sovereign debt and initiate purchases in the corporate sector, something which had previously 

been unheard-of. This may partially explain the positive implications associated with these 

programs.  

Further, it is interesting to observe that the announcements related to SMP had such large impact 

for GIIPS banks alone. However, this may not be too surprising given that the program involved 

large-scale purchases specifically targeting GIIPS sovereign bonds. It can thus be contemplated 
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whether the program particularly protected GIIPS states from default, which has later facilitated 

a discussion of whether such program was in fact within the mandate of ECB (ECB, 2019b). 

This made SMP one of the more controversial APPs.  

A completely different result emerges for CBPP. For this program, negative effects exist for both 

GIIPS and Core country banks in terms of stock price movements. As outlined in the results, this 

program did not manage to restore confidence in the financial market. Thus, the negative effects 

may be explained by the program's early nature and the general uncertainty related to the 

mechanics of UMP measures at this point in time. It could be that the program was perceived as 

a signal of the critical state of the Eurozone economy. 

From the analysis, it is clear that the estimated impacts are contingent on the preceding market 

expectations. As an example, the fact that the average effect of OMT is only significant for key 

events can be attributed to the disappointing nature of the press conference on 2 August 2012.64 

This announcement could not fulfill the high market expectations established by the 'whatever it 

takes' speech one week prior. Similarly, it is clear from the classification of events according to 

market expectations (see appendix 4) that a large-scale program was already expected leading up 

to QE2 program (Haitsma et al, 2016). As a result, some of the announcements related to this 

program also disappointed the already established market expectations65 (Altavilla et al, 2017). 

The preceding market anticipations were additionally indicated by the sharp depreciation of the 

euro (see appendix 18) and by the Swiss unpegging the franc (on 15 January) leading up to the 

QE2 (The Economist, 2015). Nevertheless, the limited average announcement effect of the 

largest APP in terms of purchasing volume is surprising. Based on the above, we do not find 

proportionality between purchasing volume and announcement effects. Thus, we find no support 

for hypothesis 10. 

 

The effects of each announcement may also be time contingent. However, it is generally difficult 

to assess to which extent the effectiveness of an APP is dependent on its timing. To alleviate this 

concern, certain time-effects are accounted for by including macroeconomic controls and by 

assessing the impact of time-fixed effects in the panel analysis. On a final note, despite these 

                                                
64 This press conference is not a key event, but it alluded to a new APP. The disappointing nature of this 

announcement is evident from the classification of announcements into whether they exceeded, met or disappointed 

market expectations (see appendix 4). 

 
65 As an example, the announcement on December 2015 was less accommodative than what had already been 

factored into asset prices (Altavilla et al., 2017). This is also reflected in the negative market effects observed around 

this date (see appendix 10). 
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modifications no solution exists within literature to account for the specific articulation of each 

announcement, which may also carry explanatory power for the observed differential effects 

across APPs. This implication cements the importance ECB's communication itself as a measure 

within its policy toolbox, as long as the communicated content remains credible. This is also 

emphasized by the detailed screenings and the careful weight assigned to each word of the 

Governing Council statements, as exemplified by the questions posed during the Q&A sessions 

of the Governing Council meetings.  

 

11.4. Evidence of limited spillovers to the Nordic banking sector 

ECB's APP interventions were clearly motivated by the financial conditions within the Eurozone. 

Yet, as suggested by others (e.g. Falagiarda et al, 2015), the effects of these interventions might 

transmit into other EU countries. Specifically, ECB's APPs could have consequences for banks in 

the Nordic region due to the high integration and strong financial ties between the Nordic 

economies and the Eurozone economy (The World Bank, 2019). The peg of the Danish currency 

to the euro means that Denmark practically adopts the monetary policy stance of the Eurozone. 

As a result, measures taken by ECB should transfer to the Danish economy. Additionally, the 

Nordic countries represent small and open economies with free movement of capital, which 

could render them significantly exposed to such spillovers. As shown in appendix 11, the effect 

of APP announcements on these countries' sovereign bonds tracks that of the German sovereign 

bond quite closely. Hence, it is interesting that only limited spillovers are observed to the Nordic 

banking sector. Specifically, the results indicate that the APP announcements improve the Nordic 

banking sector's credit quality, but the effects are of limited magnitude and are only significant 

for key announcements.  

The limited spillovers may be explained by a number of factors. As seen in the data analysis, the 

Nordic banking sector is more robust. On average, the banks have high capitalization rates, and 

they are not significantly exposed to non-performing loans or GIIPS sovereign bonds (see 

appendix 8). The latter makes them less exposed to yield changes on sovereign assets. The higher 

stability of these banks is also reflected in a lower volatility of stock returns and CDS spread 

changes during the sample period. Furthermore, banks within the Nordic region are to a greater 

extent perceived trustworthy by customers as compared to GIIPS banks (Järvinen, 2014). Hence, 

ECB's APPs make less of a difference in this region in terms of restoring trust and confidence. 

All of these factors likely contribute to Nordic banks being less susceptible to the APP measures. 

Lastly, it could also be the case that the effects are transmitted to the Nordic region only at longer 
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time horizons. As a result, the event study methodology may not be able to fully capture the total 

spillovers to this region.  

 

11.5. Methodological limitations  

The accuracy with which the event study reflects the effects of APPs is contingent on the extent 

to which the efficient market hypothesis holds. The presence of market inefficiencies implies that 

the asset prices (i.e. bank stock prices and CDS spreads) do not accurately reflect market 

participants' expectations. Neither will changes in such expectations be reflected in the asset 

prices rapidly enough to be captured within narrow windows. Elaborating on the argument of 

Gagnon et al (2011), such market inefficiencies could be the result of market participants' 

cognitive limitations. As such, their expectations will only adjust rapidly if they are fully able to 

comprehend the functioning of the APPs. This may also impact the results to some degree. In 

light of the applied methodology, it is assumed that markets are efficient. Hence, the estimated 

effects are based on rational market reactions. Whether this condition holds is widely discussed in 

the academic community. Exhaustive arguments for and against the hypothesis will therefore not 

be presented in this thesis. While we are aware that it may hold only partially or in its weakest 

form, the efficient market hypothesis is nonetheless used as a foundation for our analysis. In 

support, Andrade et al (2016) find that only the announcement effects of monetary interventions 

are significant, not the actual implementation effects.  

 

An additional limitation of the event study involves the conclusions that can be drawn from it. A 

drawback of the approach is that we are left unable to make inference about the persistency of 

the effects. A normal presumption in event studies is that the observed effects are long-lasting. 

However, several mechanisms may in fact cause the effects to decay (Rogers et al, 2014). 

Assessing persistency by extending the event-window is not a viable solution as it drastically 

impairs the causal link to the announcement due to the higher risk of confounding factors. As 

such, an event study enables an investigation of immediate market effects alone (Rogers et al, 

2014). Consequently, it cannot be rejected that the immediate market reaction simply reflects 

investor speculation. Usually, the persistency of effects has been tested by use of VAR models. 

However, due to the limited scope of this thesis, such additions are deliberately disregarded.  

 

Finally, it is argued that the evidence stemming from the time-series and panel data event study 

jointly provides for a comprehensive understanding of the immediate effects following APP 
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announcements. For instance, the categorical portfolio analysis (in section 9.1.3.) provides for a 

more indicative assessment of the explanatory power of bank characteristics. In case the data 

quality is low, this simple approach is more robust to minor data discrepancies. On the other 

hand, the panel analysis provides more direct measurement, as the relationship is identified based 

on exact values of the bank-specific variables. Yet, this method is more sensitive to data 

discrepancies. As such, they complement each other.  

 

11.5.1. Sample representativeness and static balance sheets 

In order to draw generalized conclusions, the sample must be representative. The underlying 

sample of banks applied in this thesis is argued to be representative of the Eurozone banking 

sector. As outlined, the banks are selected based on EBA's tests and are considered systemically 

important banks. Following EBA's line of argumentation, these banks constitute a representative 

sample of Eurozone banks. Nonetheless, it is acknowledged that the banks included in our 

sample are subject to certain selection criteria. For instance, the banks must be publicly listed. It 

could be argued that public banks share certain characteristics potentially making them more 

exposed to ECB's interventions as compared to private banks (e.g. more transparent practices). 

However, since the financial system, including the banking sector, is highly integrated, the 

potential differences are argued to be of limited influence.  

The applied selection criteria imply an exclusion of banks having been subject to liquidation, 

nationalization or declaration of insolvency. This may cause worse-performing banks to be 

excluded. However, it is deemed critical to exclude banks that might be subject to one of the 

above-mentioned events, as such banks are no longer representative of the Eurozone banking 

sector.  

Another more pressing pitfall relates to the static balance sheet data. As bank characteristics are 

gathered annually, it is implicitly assumed that each bank maintains a static balance sheet 

throughout the year. This imposes a constraint implying zero growth and a stable business mix in 

between years. This pitfall could potentially explain why limited explanatory power stems from 

the bank-specific characteristics. Regretfully, it is not possible to overcome such barrier as no 

alternative database is identified with granular data on bank sovereign bond holdings. 

 

11.5.2. Endogeneity bias 

Following Kuttner (2001), the majority of the literature estimates monetary policy surprises by 

daily differences of some interest rate measure on announcement days. This is also the approach 
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applied in the panel analysis of the present thesis. However, this approach also has a few 

drawbacks related to the risk of endogeneity (León & Sebestyén, 2012). The fundamental 

assumption behind the approach is that the error term in the regression models is orthogonal to 

the surprise. Violation of such assumption leads to biased and inconsistent estimators 

(Wooldridge, 2012). The following section will outline potential sources for such violation. 

 

The condition is violated if the explanatory variables are subject to measurement error. In the 

present thesis, the risk of mismeasurement is accommodated by cross-examining the data using 

both EBA and Thomson Reuters. However, despite these checks, it cannot be denied that the 

surprise measures are subject to mismeasurement (e.g. if other factors impact the surprise 

measure on announcement days). This is exactly the reason for including alternative 

specifications of the surprise measure in this thesis.  

The condition is also violated in case of omitted variables. That is, if ECB's APP interventions 

and the financial markets respond jointly to other factors not included in the specified regression 

models. Rigobon and Sack (2004) highlight that a number of such variables may exist including 

news about the economic outlook. No perfect solution exists to prevent such situation. However, 

to alleviate this risk, the regressions are estimated with a broad set of macroeconomic control 

variables.  

Lastly, the orthogonality condition fails as a consequence of contemporaneous responses of the 

estimated surprise to the asset price (Bernanke & Kuttner, 2005). This is also referred to as a 

simultaneity bias. Yet, this type of bias is arguably limited in the conducted study. As the 

estimations are based solely on narrow windows immediately surrounding the APP 

announcements, researchers generally perceive it to be illusive that immediate reactions in asset 

prices should cause ECB to immediately intervene (Bernanke & Kuttner, 2005).  

Nonetheless, it cannot be fully denied that some bias still prevails. Rigobon and Sack (2004) 

suggest overcoming such by use of an 'identification through heteroscedasticity' approach.66 Yet, 

the results from such approach are very similar to those obtained from an event study (Rigobon 

& Sack, 2004; Haitsma et al 2016). Also Rosa (2011) investigates the validity of event studies 

specifically for studies concerning monetary policy interventions. He finds that the event study 

likely contains a bias. However, he notes that '(…) this bias is fairly small and the OLS approach 

tends to outperform (…) the heteroscedasticity-based estimator for both small and large sample 

                                                
66 The approach estimates effects based on changes in the co-movements of the surprise and asset prices when the 

variance of one of the shocks in the system is known to shift (Rigobon & Sack, 2004). 
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sizes. Hence in general the event study methodology should be preferred' (Rosa, 2011, p. 430). As 

a consequence, this thesis does not include robustness tests of the proposed form. 

 

11.6. Implications of the presented findings 

11.6.1. Did ECB react optimally given the conditions of the post-crisis period? 

The findings of our analyses are important to policy makers and the future design of UMP, since 

they suggest that APP-related announcements can be effective. Further, they highlight the 

effectiveness of especially the more controversial announcements with unanticipated content that 

credibly signal ECB's willingness to enter uncharted territory. The latter features are evidently 

more crucial than the actual scale of purchases. However, it is important to emphasize that the 

APPs may not have had permanent positive effects on the banking sector, which remains fragile. 

Although profitability of euro area banks has improved in recent years and NPL-ratios have 

declined, the ROE (of 6 percent in 2018) remains below the long-run cost of capital (of 

approximately 8-10 percent) and divergence persists across the euro area (Guindos, 2019). 

 

The effectiveness of especially the QE programs introduced in 2014 suggests that ECB could 

beneficially have introduced such programs earlier in the post-crisis period. It is of course 

difficult to make a counterfactual prediction of how the state of the economy and the banking 

sector would have evolved given such action. However, a comparison with the US experience 

provides us with a useful indication. The Fed implemented their first QE program in 2009, six 

years prior to the launch of ECB's first QE program (Claeys et al, 2018). Furthermore, they 

reduced the policy rate to zero as early as in December 2008, while ECB in fact increased rates in 

July 2008. The following sequence of ECB rate cuts were interrupted twice (in April and July of 

2011), before they finally cut rates to the level of the Fed's in 2014 (Kang, Ligthart & Mody, 

2016). While ECB was initially concerned about spiraling inflation and therefore took a 

predominantly passive approach aimed at liquidity provision, the Fed resorted to a policy of 

active stimulus from the very beginning. According to Kang et al (2016), the Fed's highly 

proactive response resulted in a much faster recovery of the US economy and prevented 

problems in the US banking system from festering. Since cyclical factors have a large impact on 

bank profitability (Kok et al, 2015), the comparison of the US and euro area crisis response and 

recovery suggests that ECB could have benefited from sooner implementation of a QE program.  

Apart from cyclical factors, divergences in banking sector profitability can partly be attributed to 

the negative euro area interest rates (Morris & Crow, 2019). Five years have passed since ECB cut 
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its deposit rate below zero, and it currently stands at negative 0.4 percent. It thereby effectively 

constitutes a tax on euro area banks amounting to EUR 7.5 billion annually (Jones, 2019a). On 

the contrary, the quicker US recovery enabled the Fed to commence policy rate hikes in 2015. 

Likewise, a more proactive response could potentially have enabled ECB to increase rates sooner.  

 

While ECB's reluctance to implement QE can partly be explained by an overestimation of 

inflation tail risks (Kang et al, 2016), the challenging euro area institutional framework also played 

a role (Claeys et al, 2018). The economic governance framework is highly fragmented, which 

complicates the coordination of macroeconomic policies. ECB has to fit a single monetary policy 

to 19 different macroprudential authorities and 19 different national economies, whose business 

cycles are not necessarily in sync. As a result, selected UMP measures, including the QE program, 

were rather controversial, which inevitably delayed their implementation (Claeys et al, 2018).  

Even if ECB had been able and willing to implement the QE program in a more timely manner, 

euro area recovery is likely to have fallen behind that of the US nonetheless. The unique 

framework of the euro area (i.e. the centralized monetary policy but decentralized fiscal policy), 

provides inadequate stabilization in times of adverse shocks (Claeys et al, 2018). Decentralized 

fiscal policy allows for individual nations to implement policies that might not be optimal from 

an aggregate euro area perspective, especially since politicians often display time inconsistent 

behavior. Furthermore, the individual sovereigns are limited in their ability to use countercyclical 

fiscal policies due to the increased default risk implied by the inability to rely on monetary 

financing. As such, the euro area is heavily reliant on the often suboptimal monetary policy 

(Claeys et al, 2018).  

 

11.6.2 Will APPs be an effective measure in the future?  

After a decade of low interest rates, it seems natural to wonder when ECB will begin to raise the 

policy rate and whether it will reach its pre-crisis level (of approximately 3.5 percent) before the 

next recession hits. However, evidence suggests that the current low-interest-rate environment 

might in fact be the new normal rather than merely a crisis phenomenon. Nominal rates have 

been declining since the 1980's, primarily due to declining inflation, declining inflation 

expectations and an increasing safety premium (Claeys et al, 2018; Blanchard & Summers, 2017). 

More importantly, the 'natural rate of interest'67 has evidently been declining since 2008. Today, 

                                                
67 The natural rate of interest is the 'equilibrium rate between demand and supply compatible with full employment 

of capital and labor resources, and with price stability' (Clayes et al., 2018). 
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the natural rate is estimated to hover around or just below zero, which carry important 

implications for monetary policy. Even in case of an inflation level of 2 percent, a natural rate of 

zero would imply a steady-state nominal policy rate around 2 percent. In comparison, policy rates 

have on average been reduced by approximately 3 percent in Germany and 5 percent in the US 

during recessions since 1950 (Claeys et al, 2018; Blanchard & Summers, 2017). As such, ECB's 

ability to reduce the policy rate is substantially reduced, implying increased future reliance on 

UMP (Clayes et al, 2018). 

 

However, declining natural rates do not only imply reduced scope for conventional monetary 

policy, but also for UMP. In the face of a recession, long-term rates would most likely also 

decline (e.g. in the wake of lower policy rates), leaving little margin of maneuver for APPs 

targeting the longer end of the yield curve (Blanchard & Summers, 2017). Similarly, the credibility 

of ECB's ability to reach the inflation target by use of APP measures would be seriously 

compromised. The Japanese experience with persistently low inflation despite substantial 

monetary stimulus is a case in point (Blanchard & Summers, 2017). Hence, even if ECB's APPs, 

and especially QE, have been effective during the past recession, similar measures are likely to be 

less powerful in the future. This point is further emphasized by the increasing evidence 

suggesting that the Phillips curve68 is flattening worldwide (Claeys et al, 2018). More specifically, 

even large variations in unemployment levels appear to have little impact on inflation. This 

implies a weakened link between expansionary monetary policy and inflation, and that even 

substantial monetary stimulus will be less effective in the future (Claeys et al, 2018). Finally, the 

challenging institutional framework of the euro area could further compromise the potency of 

UMP. As such, ECB may not be able to implement some of the more controversial APPs in the 

future. 

 

The bleak prospects for the future effectiveness of UMP put into question the viability of the 

current monetary policy framework. ECB could potentially make some alterations to the existing 

APP in order to enhance its potency. For instance, it could relax the self-imposed 33 percent 

issue-limit on sovereign bonds under the PSPP, which currently constrains the purchasing 

amount of eligible securities. Yet, this would be at the risk of tipping the balance between price 

stability and monetary financing towards the latter (Claeys et al, 2018). Another solution could be 

to impose yield curve controls, i.e. announcing a target level of interest rates for the individual 

                                                
68 The Philips curve represents the relationship between unemployment and inflation. 
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countries. If credible, this would reduce the amount of asset purchases necessary to maintain the 

targeted rate. However, such a policy is unlikely to be viable in the euro area, as it reduces the 

incentive for individual member states to conduct prudent fiscal policy (Claeys et al, 2018). 

Finally, ECB could consider moving the policy rate into more negative territory. However, 

evidence suggests increased cash hoarding by banks in response to the current rate of -0.4 

percent. As such, ECB might already have reached its effective lower bound (Claeys et al, 2018).  

 

Alternatively, a complete rethink of the current monetary policy framework could be called for. 

Blanchard and Summers (2017) emphasize the need to ensure a higher natural rate of interest. 

Summers has advocated for a change to a nominal GDP target calibrated to ensure nominal rates 

of around 4 percent. Alternatively, the definition of price stability could be revised. As such, 

Blanchard suggests increasing the inflation target to 4 percent, which would also imply a nominal 

rate of around 4 percent (Blanchard & Summers, 2017). Along the same lines, the time horizon 

for the inflation target could be extended from 'over the medium-term' to 'on average over the 

business cycle'. This would allow ECB to overshoot the target after periods of undershooting and 

thereby help anchor inflation expectations (Claeys et al, 2018). Finally, ECB could resort to 

completely new measures such as helicopter money, i.e. printing money and injecting them 

directly into the economy (Claeys et al, 2018).  

Yet, changing the monetary policy framework or implementing new unexplored measures could 

come at a risk of financial instability. This raises other important questions: what should be done 

if the objectives of price stability and financial stability diverge? And should the monetary policy 

framework be designed to take both into account (Claeys et al, 2018)? 
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12. Conclusion 

With an ailing Eurozone economy and policy rates hovering at their lower bound, ECB has 

resorted to unconventional policy measures to inject stimulus and raise inflation to the target of 

'below but close to 2 percent'. This thesis explores the effect of ECB's asset purchase programs 

(APPs) on market-based measures of profitability and credit risk within the Eurozone banking 

sector. More specifically, the effects are assessed based on high-frequency data on bank stock 

returns and CDS spreads. The Eurozone constitutes an interesting case study as substantial bank 

heterogeneity exists within the monetary union. The research questions are investigated by use of 

two supplementing event study approaches covering the full period of net purchases from 2009 

to 2018. 

 

We show that ECB's APP announcements have positive implications for both bank shareholders 

and debtholders. As such, immediate positive market effects follow the announcements in terms 

of increased expected profitability and credit quality of Eurozone banks. Eurozone banks on 

average experience approximately 1 percent higher stock returns and a 6.4 bps decline in CDS 

spreads immediately following APP announcements. Also, the cumulative stock returns of these 

banks across all announcements amount to 22 percent while CDS spreads decline with an 

accumulated 148 bps. 

As a natural characteristic of event studies, the preceding market expectations are an important 

determinant of the observed effects. As such, it can be argued that only the surprise component 

of the announcements should have a market impact. We address this concern by identifying the 

announcements that exceeded market expectations through an assessment of the reaction in 

specific yields following announcement days. We show that by accounting for market 

expectations, the estimated market reactions more than double for both bank stock returns and 

CDS spreads. Further emphasizing the positive implications of APP announcements, our results 

reveal that a pass-through exists from the estimated surprise pertaining to each announcement 

(i.e. measured by a compression in the Italian-German sovereign spread) to bank stock returns 

and bank CDS spreads.   

 

We show that in response to APP announcements, the stock prices of GIIPS banks react almost 

twice as much as those of Core banks and that their credit quality improves by more than twice 

as much in absolute terms. Indicative evidence suggests that also larger and more constrained 

banks are more sensitive to the accommodative APP measures. However, as limited explanatory 
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power is found among bank-specific characteristics, the pronounced effects for GIIPS banks in 

particular could instead be explained by differences in cyclical and structural factors across the 

Eurozone.  

 

Additionally, we find that large differential effects exist across the different APPs. Especially 

QE1 and QE3 had significant positive implications for bank equity valuation and CDS spreads. 

While the SMP generally carried the most pronounced effects in magnitude, these effects are only 

significant for GIIPS banks. This suggests that the specific asset purchases pertaining to each 

program are important determinants of its distributional consequences across the Eurozone.  

Finally, spillovers to the Nordic banking sector are limited. Indicative results suggest that the 

credit risk of Nordic banks tends to decrease in response to ECB's APP announcements. 

However, further research is needed to obtain more conclusive results. 

 

It should be stressed that event studies solely provide a snapshot view of the immediate 

announcement effects. Hence, given the methodology applied, no inference can be made in 

terms of persistency of effects, and the analysis should thus be interpreted as part of a broader 

assessment. 

 

The findings presented in this study are important to policy makers and the future design of 

monetary policy, as they highlight the potency of especially more controversial APPs that credibly 

signal ECB's willingness to enter uncharted territory. The findings thus reiterate the need to 

revise monetary as well as fiscal policy, as it is exactly the more controversial purchase programs 

that are less likely to be implemented in the future. 
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13. Outlook 

Five years after ECB cut interest rates below zero, researchers and policy makers are still 

evaluating the policy implications of the crisis (Blanchard & Summers, 2017). The fragile banking 

system and the perspective of interest rates remaining low in the foreseeable future call for a 

revision of monetary and fiscal policy within the Eurozone.  

 

The future of monetary policy remains unclear. ECB president Mario Draghi has recently opened 

up for alleviating the penalty imposed on banks by the negative deposit rate regime (Jones, 

2019a). More specifically, a Japanese or Swiss style tiered system has been suggested, allowing 

portions of each bank's deposits to be subject to zero and positive, rather than negative, rates 

(Jones, 2019a). Likewise, the president has been open to the idea of letting inflation overshoot its 

target for a limited period (Jones, 2019b). However, diverging beliefs and visions exist within 

ECB's Governing Council. Hence, Draghi's departure coming up later this year leaves the future 

of ECB's monetary policy largely dependent on the choice of his successor (Jones, 2019a). One 

of the lead candidates, Banque de France governor Francois Villeroy de Galhau, who was in fact 

the initial proposer of the tiered system, has a vision much in line with Draghi. On the contrary, 

election of Bundesbank president and monetary hawk Jens Weidmann would mark a new era for 

ECB's monetary policy (Jones, 2019b). Weidmann is critical of the UMP measures imposed 

under Draghi and even voted against his pledge to do 'whatever it takes' (Jones & Mallet, 2019). 

 

The post-crisis lessons additionally call for a rethink of fiscal policy. The crisis exposed the fragile 

architecture of EMU, and many have highlighted the lack of common fiscal resources as a main 

pillar to improve (Thirion, 2017). The establishment of a common fiscal organ could involve 

common structural reforms and stronger fiscal policy integration, supported by direct budget 

surveillance. This should be balanced against the maintenance of incentives for sound fiscal 

policy making on a national level (Thirion, 2017). Stronger fiscal integration and risk sharing 

across EMU would also limit the need for controversial measures targeting selected sovereigns, 

such as SMP.  

Rethinking macroeconomic policy is imperative in order to maintain stability and cohesion within 

EMU. This is becoming increasingly pressing given the thriving political populism across Europe. 

 

The indicated effectiveness of APPs and the challenges faced by ECB illustrate the need for more 

elaborate research. A natural extension of the present analysis would be to estimate the 
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persistency in the observed effects and thus distinguish these from the immediate effects 

pertaining to investor speculation. Another relevant extension could be to examine the 

transmission of effects from the banking sector to the real economy in more depth. Finally, it 

could be relevant to widen the scope to other sectors and unconventional monetary policy 

measures in order to facilitate a better comprehension of the range of measures that are likely to 

be effective in future. Hence, there is scope for more elaborative research within this field for the 

time to come. 
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Appendix 

Appendix 1. The sample of banks. 

 

Table 16 

The representation of banks in the sample.  

Sample Eurozone banks Nordic banks 

 
Robustness sample 

 
Erste Group Bank AG 
KBC Group NV 
Deutsche Bank AG 
Commerzbank AG 
Banco Santander SA 
Banco Bilbao Vizcaya Argentaria SA 
BNP Paribas SA 
Groupe Credit Agricole 
Société Générale SA 
Bank of Ireland Group PLC 
Intesa Sanpaolo SpA 
UniCredit SpA 
Bank of Valletta Plc 
Banco Comercial Português SA 
ING Groep NV 

 
Danske Bank 
Jyske Bank 
DnB Nor Bank ASA 
Nordea Bank AB 
Skandinaviska Enskilda Banken AB 
Svenska Handelsbanken AB 
Swedbank AB 

Additional bank constituents in excess of the robustness sample   

 
2009 - 2011 

 
Raiffeisen Bank International AG 
Marfin Popular Bank Public Co. Ltd 
Bank of Cyprus Holdings Public Ltd. Co. 
Caja De Ahorros Del Mediterraneo 
Banco de Sabadell SA 
Banco Popular Español SA 
Bankinter SA 
TT Hellenic Postbank SA 
Agricultural Bank of Greece SA 
National Bank of Greece SA 
Piraeus Bank SA 
Eurobank Ergasias SA 
Alpha Bank AE 
Banca Monte dei Paschi di Siena SpA 
Banco Popolare Società Cooperativa 
Unione di Banche Italiane SpA 
Banco BPI SA 
Espirito Santo Financial Group SA 
Nova Kreditna Banka Maribor DD 

 
Sydbank 

 
2012 

 
Bank of Cyprus Holdings Public Ltd. Co. 
Bankia SA 
Banco Popular Español SA 
Banca Monte dei Paschi di Siena SpA 
Banco Popolare Società Cooperativa 
Unione di Banche Italiane SpA 
Banco BPI SA 
Espirito Santo Financial Group SA 
Nova Kreditna Banka Maribor DD 

 
Sydbank 
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Sample Eurozone banks Nordic banks 

 
2013 

 
Banco Popular Español SA 
National Bank of Greece SA 
Alpha Bank AE 
Piraeus Bank SA 
Banca Monte dei Paschi di Siena SpA 
Unione di Banche Italiane SpA 
Banco Popolare Società Cooperativa (BPM) 
Banco BPI SA 
Espirito Santo Financial Group SA 
Nova Kreditna Banka Maribor DD 

 
Sydbank 

 
2014 

 
Hellenic Bank Public Company Ltd 
Aareal Bank AG 
Liberbank SA 
Bankinter SA 
Banco de Sabadell SA 
Banco Popular Español SA 
National Bank of Greece SA 
Alpha Bank AE 
Piraeus Bank SA 
Banca Carige SpA 
Banca Monte dei Paschi di Siena SpA 
Banca Popolare di Sondrio 
Banca Popolare di Milano Scarl 
Unione di Banche Italiane SpA 
Banco Popolare Società Cooperativa 
Banca Piccolo Credito Valtellinese SpA  
Mediobanca - Banca di Credito Finanziario  
Credito Emiliano Holding SpA 
Banca popolare dell'Emilia Romagna SC 
Banco BPI SA 

 
Sydbank 

 
2015 

 
Bank of Cyprus Holdings Public Ltd. Co. 
Hellenic Bank Public Company Ltd 
Aareal Bank AG 
Liberbank SA 
Banco Popular Español SA 
Banco de Sabadell SA 
Bankinter SA 
Banca Popolare di Sondrio 
Banca Monte dei Paschi di Siena SpA 
Banca Popolare di Milano Scarl 
Unione di Banche Italiane SpA 
Banca popolare dell'Emilia Romagna SC 
Banca Carige SpA 
Banco Popolare Società Cooperativa 
Credito Emiliano Holding SpA 
Mediobanca - Banca di Credito Finanziario  
Banco BPI SA 

 
Sydbank 
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Sample Eurozone banks Nordic banks 

 
2016 

 
Hellenic Bank Public Company Ltd 
Bank of Cyprus Holdings Public Ltd. Co. 
Deutsche Pfandbriefbank AG 
Aareal Bank AG 
Liberbank SA 
Banco Popular Español SA 
Bankinter SA 
Banco de Sabadell SA 
National Bank of Greece SA 
Alpha Bank AE 
Eurobank Ergasias SA 
Piraeus Bank SA 
Permanent TSB Group Holdings PLC 
Banca Popolare di Sondrio 
Banca Carige SpA 
Banca Popolare di Milano Scarl 
Unione di Banche Italiane SpA 
Banco Popolare Società Cooperativa 
Banca Monte dei Paschi di Siena SpA 
Banca popolare dell'Emilia Romagna SC 
Mediobanca - Banca di Credito Finanziario  
Credito Emiliano Holding SpA 
ABN AMRO Group NV 
Banco BPI SA 

 
None 

 
2017 

 
Raiffeisen Bank International AG 
Hellenic Bank Public Company Ltd 
Bank of Cyprus Holdings Public Ltd. Co. 
Deutsche Pfandbriefbank AG 
Aareal Bank AG 
LHV Group AS  
Banco de Sabadell SA 
National Bank of Greece SA 
Alpha Bank AE 
Piraeus Bank SA 
Eurobank Ergasias SA 
Permanent TSB Group Holdings PLC 
Banca Popolare di Sondrio 
Banca popolare dell'Emilia Romagna SC 
Credito Emiliano Holding SpA 
Mediobanca - Banca di Credito Finanziario  
ABN AMRO Group NV 

 
None 
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Sample Eurozone banks Nordic banks 

 
2018 

 
BAWAG Group AG 
Raiffeisen Bank International AG 
Hellenic Bank Public Company Ltd 
Bank of Cyprus Holdings Public Ltd. Co. 
Deutsche Pfandbriefbank AG 
Aareal Bank AG 
LHV Group AS  
Unicaja Banco SA 
Liberbank SA 
Banco de Sabadell SA 
Bankinter SA 
CaixaBank SA 
National Bank of Greece SA 
Eurobank Ergasias SA 
Alpha Bank AE 
Piraeus Bank SA 
AIB Group PLC 
Banca Popolare di Sondrio 
Banca Monte dei Paschi di Siena SpA 
Banco BPM Gruppo Bancario 
Banca popolare dell'Emilia Romagna SC 
Unione di Banche Italiane SpA 
Banca Carige SpA 
Mediobanca - Banca di Credito Finanziario  
Credito Emiliano Holding SpA 
ABN AMRO Group NV 

 
None 

Note: The constituents of banks each year is retrieved from stress tests, transparency exercises and capital exercises 
conducted from 2011 to 2018 by the European Banking Authority.  
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Appendix 2. The data. 

 

High-frequency data obtained from Thomson Reuters Datastream. 

 

The market-based measures of profitability and credit risk 

- Bank stock price: Adjusted stock price – in euro (Datastream datatype: P) 

- Bank CDS spreads: Snr. MM. 5Y. Credit Default Swap - Spread Mid (Datastream 

datatype: SM)  

 

Yields 

- OIS3m: EURO 3m. OIS - Middle rate (Datastream mnemonic: IOEUR3M) 

- OIS2y: EURO 2y. OIS - Middle rate (Datastream mnemonic: IOEUR2Y) 

- OIS10y: EURO 10y. OIS - Middle rate (Datastream mnemonic: IOEUR10Y)  

- Long-Term Bond YieldGERMANY: BD Benchmark 10-year Govt. Index – Redemption 

Yield (Datastream mnemonic: BMBD10Y) 

- Long-Term Bond YieldDENMARK: DK Benchmark 10-year Govt. Index – Redemption 

Yield (Datastream mnemonic: BMDK10Y) 

- Long-Term Bond YieldSWEDEN: SD Benchmark 10-year Govt. Index – Redemption 

Yield (Datastream mnemonic: BMSD10Y) 

- Long-Term Bond YieldITALY: IT Benchmark 10-year Govt. Index – Redemption Yield 

(Datastream mnemonic: BMIT10Y) 

- Long-Term Bond YieldSPAIN: ES Benchmark 10-year Govt. Index – Redemption Yield 

(Datastream mnemonic: BMES10Y) 

 

Other variables 

- EuroVIX: VSTOXX Volatility Index (Price Index) (Datastream mnemonic: VSTOXXI) 

- EuroCESI - Surprise index: CESI – Eurozone - Economic Series (Datastream 

mnemonic: EKCESIR) 

- EU Market: MSCI Europe (Price Index) (Datastream mnemonic: MSEROP$) 

- Bank free-float market cap: Free-float adjusted market capitalization – in euro 

(Datastream datatype: MVFF) 
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Appendix 3. The Asset Purchase Program announcements. 

 

Table 17 

Asset Purchase Program announcements of the European Central Bank from 2009 to 2018. 

Date Program Classification Announcement details 

07-05-2009 CBPP(I)*** Key ECB Press: Announcement of CBPP1 

04-06-2009 CBPP(II) Regular ECB Press: Technical details of CBPP1 announced (purchases of €60bn.) 

10-05-2010 SMP(I)* Key ECB Press: SMP announced (the 'first phase' of the SMP) 

08-08-2011 SMP(II) Key ECB Press: 'Reactivation' of SMP' (SMP incl. Spain and Italy) 

06-10-2011 CBPP(III)* Key ECB Press: Announcement of CBPP2 (purchases of €40bn intended.) 

03-11-2011 CBPP(IV) Regular ECB Press: Specification of the CBPP2 

01-12-2011 SMP(III)* Regular Speech by ECB President Mario Draghi: Hint at new round of SMP1 

26-07-2012 OMT(I) Key Speech by ECB President Mario Draghi: The 'Whatever it takes' speech 

02-08-2012 OMT(II) Regular ECB Press: Indication of the Outright Monetary Transactions (OMT program) 

06-09-2012 OMT(III) Key ECB Press: Introduction of the OMT program (termination of the SMP) 

03-04-2014 QE1(I) Regular ECB Press: Indication of a future QE program 

08-05-2014 QE1(II) Regular ECB Press: Strong indication of a QE program and 'consensus about action' 

05-06-2014 QE1(III)*** Key ECB Press: Announcement of preparatory work related to ABSPP 

04-09-2014 QE1(IV)** Key ECB Press: Announcement of ABSPP and CBPP3 

02-10-2014 QE1(V) Regular ECB Press: Operational details of ABSPP and CBPP3 announced 

04-12-2014 QE2(I) Regular ECB Press: Indication of a QE program (incl. sovereign bond purchases) 

22-01-2015 QE2(II) Key ECB Press: Official PSPP announcement (monthly purchases of €60bn.) 

05-03-2015 QE2(III) Regular ECB Press: Technical details of PSPP announced 

03-12-2015 QE2(IV)** Key ECB Press: The monthly purchases (of €60bn.) of APP extended to March 2017 

10-03-2016 QE3(I)*** Key ECB Press: Announcement of CSPP (monthly purchases increased to €80bn.) 

21-04-2016 QE3(II) Regular ECB Press: Technical parameters of CSPP announced 

08-12-2016 QE3(III) Key ECB Press: APP extended until at least December 2017 

26-10-2017 QE3(IV) Key ECB Press: APP extended until at least September 2018 

08-03-2018 End QE(I) End ECB Press: First indication of a future retraction of the APP 

14-06-2018 End QE(II) End ECB Press: Announcement that the net purchases of APP will end in Dec. 2018 

13-12-2018 End QE(III) End ECB Press ECB confirms that the net asset purchases have ended 

Note: Abbreviations and further details of the purchase programs are explained in the empirical review, section 3.3. 
1) Financial Times reported 'Draghi hints at Eurozone aid plan' indicating a possible new round of SMP or LTRO 
(Krishnamurthy et al, 2017). * denotes events where LTRO or TLTRO programs were also announced. ** denotes events 
where cuts in ECB's key interest rates were announced. *** denotes events where both LTRO/TLTRO and interest rate cuts 
were announced. Source: ECB. 
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Appendix 4. The classification of APP announcements into whether they exceeded, met 

or disappointed the preceding market expectations. 

 

Table 18 

Classification of APP announcements according to the preceding market expectations. 

1-day window Based on Italian-German spread1   Based on 3-month OIS rate2   

Date Exceed Meet Disappoint   Exceed Meet Disappoint   

07-05-2009 CBPP(I) 
    

CBPP(I) 
  

04-06-2009 
 

CBPP(II)     
CBPP(II)  

10-05-2010 SMP(I)    
SMP(I)    

08-08-2011 SMP(II) 
   

SMP(II) 
   

06-10-2011 
 

CBPP(III) 
    

CBPP(III) 
 

03-11-2011 
 

CBPP(IV)   
CBPP(IV)    

01-12-2011 SMP(III)     
SMP(III)   

26-07-2012 OMT(I)     
OMT(I)   

02-08-2012 
  

OMT(II) 
   

OMT(II) 
 

06-09-2012 OMT(III) 
    

OMT(III) 
  

03-04-2014 
 

QE1(I)     
QE1(I)  

08-05-2014 
 

QE1(II)    
QE1(II)   

05-06-2014 
 

QE1(III)   
QE1(III)    

04-09-2014 QE1(IV) 
   

QE1(IV) 
   

02-10-2014 
 

QE1(V) 
   

QE1(V) 
  

04-12-2014 
 

QE2(I)   
QE2(I)    

22-01-2015 
 

QE2(II)    
QE2(II)   

05-03-2015 
 

QE2(III)    
QE2(III)   

03-12-2015 
 

QE2(IV) 
    

QE2(IV) 
 

10-03-2016 
 

QE3(I) 
    

QE3(I) 
 

21-04-2016 
 

QE3(II)    
QE3(II)   

08-12-2016 
  

QE3(III)   
QE3(III)   

26-10-2017 
 

QE3(IV)    
QE3(IV)   

08-03-2018 
 

End QE(I) 
   

End QE(I) 
  

14-06-2018 
 

End QE(II) 
   

End QE(II) 
  

13-12-2018 
 

End QE(III)    
End QE(III)   

Total Events 7 17 2 
 

6 14 6 
 

1) Based on daily changes in the spread of the 10-year Italian versus German sovereign bond. 2) Based on daily changes in 
the 3-month Eonia OIS rate. Note: APP announcements are classified into whether they exceeded, met or disappointed the 
preceding market expectation. The classification is determined according to the estimated change in the surprise measure on 
each individual announcement days. Abbreviations are explained in the empirical review, section 3.3. Source: ECB. 
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Appendix 5. The estimated APP 'surprises' by an event study using a 1-day window. 

Figure 5 

The development of the selected interest-rate surprise measures during the sample period.  

 

Figure 6 

The estimated surprise component of each announcement derived from a time-series event study using a 1-day 

window 

(I). The APP surprises measured by the change in the Italian-German sovereign bond spread. 

 

(II). The euro level surprises (i.e. the short-term rate) measured by the change in the 3-month Eonia OIS rate. 

 

(III). The euro slope surprises measured by the changes in the spread of 10-year versus 2-year Eonia OIS rate. 
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Note: Figure 5: The development of the surprise measures during the sample period. Figure 6: OLS regressions of 

each surprise measure on the APP announcement days separately. Regressions are run with macroeconomic control 

variables and an intercept. The mean and Std. Dev. represents the arithmetic mean and standard deviation of the 

changes across the entire sample period. The red bars represent key events and the number in brackets denotes the 

surprises that fall outside the [-15, 15] basis point range. Sources: Thomson Reuters, ECB.
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Appendix 6. Average bank equity prices during the sample period. 

 

Figure 7 

Average equity price across the sample period for GIIPS and Core banks with key announcements (based on the 

robustness sample). 

Sources: Thomson Reuters, ECB. 
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Appendix 7. Representation of banks in the robustness sample.  

 

                      Table 19 

                           Representation of banks in the robustness sample. 

# of banks 
 2009 - 2018 

  

Region Country Stock CDS   

EMU 

Austria 1 1   

Belgium 1 1   

Cyprus 0 0   

France 3 3   

Germany 2 2   

Ireland 1 1   

Italy 2 2   

Malta 1 0   

Netherlands 1 1   

Portugal 1 1   

Spain 2 2   

Total  15 14   

Note: The robustness sample representation of banks by country and year. All 
banks persist throughout all years of the sample period. Source: EBA. 
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Appendix 8. The characteristics of Nordic banks. 

 

Table 20 

Descriptive statistics of the bank characterstics for banks from the Nordic region.  

  
Mean value 

 
Characteristic 2010 2012 2014 2016 2018 Average 

  

Assets (in €bn.) 225.3 277.6 277.3 312.9 317.9 282.2   

Total capital ratio (in %) 14.2 14.6 17.4 22.7 24.4 18.7   

Total loans to deposits (in %) 195.3 178.7 171.4 211.0 204.4 192.2   

Net interest margin (in %) 1.5 1.4 1.4 1.2 1.2 1.3   

NPL ratio (in %) 1.7 1.7 2.0 0.9 1.0 1.5   

Eurozone sovereign exposure (in %) 2.2 1.7 1.7 1.6 1.1 1.7   

GIIPS sovereign exposure (in %) 0.1 0.0 0.1 0.1 0.1 0.1   

Observations 8 8 8 7 7 8   

Note: The table summarizes the bank-specific variables for the Nordic banks. Bank-specific variables are all expressed by their 

arithmetic mean. The data on assets is expressed in €bn. while all ratios are expressed in percentage. Source: Thomson Reuters, 

EBA. 
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Appendix 9. Assessment of the statistical difference between GIIPS and Core banks. 

     

Table 21 

Effect of APP announcements based on bank origin. 

1-day window Based on all events   Based on key events   

Dependent variable GIIPS Core 
Stat. Diff. 

(Z-statistic)   GIIPS Core 
Stat. Diff. 

(Z-statistic)   

Stock return (%) 
1.20** 
(0.58) 

0.71* 
(0.41) 

0.69 
 

2.18*** 
(0.75) 

1.03* 
(0.56) 

1.12 
 

Δ CDS spread (bps) 
-8.39*** 

(2.22) 
-4.10*** 

(1.50) 
-1.60 

 
-10.43*** 

(2.59) 
-4.74** 
(1.94) 

1.76* 
 

Observations 2,525 2,525 
  

2,525 2,525 
  

Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on the APP announcement days. 
Regressions are estimated with macroeconomic controls and an intercept, which are not shown for brevity. Standard 
errors are robust using Newey-West procedure. The statistical difference in coefficients is tested via a z-statistic. 
Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB. 
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Appendix 10. The effect of individual APP announcements on the euro area banking 

sector. 

 

Table 22 

Effect of single APP announcements on bank stock return and CDS spread. 

1-day window Stock return (%)   Δ CDS spread (bps)   

Date Program Eurozone GIIPS Core   Eurozone GIIPS Core   
07-05-2009 CBPP(I) -1.37 -0.97 -1.96 

 
-9.94** -12.03** -6.81** 

 
04-06-2009 CBPP(II) 0.33 0.19 0.53 

 
0.98 1.10 0.79 

 
10-05-2010 SMP(I) 7.21*** 8.25*** 5.79*** 

 
-29.73*** -34.45*** -23.45*** 

 
08-08-2011 SMP(II) 1.62 4.23*** -1.13 

 
-4.03 -16.23*** 9.25*** 

 
06-10-2011 CBPP(III) -0.03 -0.90 0.90 

 
-7.93* -6.31 -9.79*** 

 
03-11-2011 CBPP(IV) 2.06** 0.42 3.87*** 

 
3.00 2.43 3.67 

 
01-12-2011 SMP(III) -0.29 -0.08 -0.53 

 
-28.70*** -33.17*** -23.32*** 

 
26-07-2012 OMT(I) 3.32*** 4.95*** 1.41 

 
-12.27*** -16.46*** -7.69** 

 
02-08-2012 OMT(II) -3.97*** -5.03*** -2.71** 

 
9.59** 14.06*** 4.66 

 
06-09-2012 OMT(III) 1.76 1.54 1.98 

 
-13.51*** -22.43*** -3.15 

 
03-04-2014 QE1(I) 1.81 2.63** 0.77 

 
-11.18*** -15.68*** -5.59* 

 
08-05-2014 QE1(II) 1.53 1.93 1.00 

 
-3.92 -5.52 -1.78 

 
05-06-2014 QE1(III) 0.51 0.97 -0.16 

 
-3.25 -3.06 -3.39 

 
04-09-2014 QE1(IV) 3.23*** 3.61*** 2.71** 

 
-2.23 -2.62 -1.67 

 
02-10-2014 QE1(V) -1.27 -1.57 -0.83 

 
-6.19 -7.87 -4.15 

 
04-12-2014 QE2(I) -2.54** -3.19** -1.66 

 
-1.89 -2.10 -1.62 

 
22-01-2015 QE2(II) 1.36 0.96 1.89 

 
-3.02 -3.92 -1.80 

 
05-03-2015 QE2(III) 0.41 0.56 0.23 

 
-1.02 -1.97 0.19 

 
03-12-2015 QE2(IV) -1.78 -1.96 -1.54 

 
0.36 1.27 -0.64 

 
10-03-2016 QE3(I) 1.60 2.33* 0.90 

 
-10.95*** -12.03** -9.85*** 

 
21-04-2016 QE3(II) 2.85** 3.39*** 2.31* 

 
-6.51 -7.83 -5.11 

 
08-12-2016 QE3(III) 3.45*** 4.21*** 2.82** 

 
-4.47 -6.46 -2.67 

 
26-10-2017 QE3(IV) 0.49 1.17 -0.08 

 
-1.16 -1.67 -0.73 

 
08-03-2018 End QE(I) -0.38 -0.62 -0.13 

 
-0.20 -0.26 -0.17 

 
14-06-2018 End QE(II) -1.00 -1.19 -0.77 

 
-3.23 -3.46 -2.99 

 
13-12-2018 End QE(III) 0.84 1.32 0.38 

 
-6.65 -8.61* -4.59 

 
Observations 

 
2,538 2,538 2,538 

 
2,525 2,525 2,525   

R2 
 

0.69 0.64 0.67 
 

0.38 0.35 0.38   
Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on APP announcement days 
separately. Regressions are estimated with macroeconomic control variables and an intercept, all of which are not shown 
for brevity. Nor are standard errors reported for brevity. Significance is reported as *** p<0.01, ** p<0.05, * p<0.1. 
Source: Thomson Reuters, ECB. 
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Appendix 11. The effect of APP announcements on nominal European sovereign bond 

yields. 

 

The effect of APP announcements on sovereign yields is a common theme in the literature. 

Hence, it is briefly covered in this thesis to enable comparison with other studies covering APP 

announcements. 

 

      Table 23 

        Effect of APP announcements on nominal sovereign bond yields. 

Based on all events            

1-day window Nominal 10-year sovereign yield changes (bps)   

Variables Germany Italy Spain Denmark Sweden   

APP announcement 
2.37* 
(1.38) 

-6.44 
(4.70) 

-8.90* 
(5.29) 

1.03 
(1.49) 

2.32** 
(1.07)  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

-0.00 
(0.00)  

Δ EuroVIX (%) 
-0.04** 
(0.02) 

0.11*** 
(0.04) 

0.06* 
(0.03) 

-0.05** 
(0.02) 

-0.04** 
(0.02)  

Δ MSCI (%) 
1.27*** 
(0.11) 

-1.10*** 
(0.25) 

-0.95*** 
(0.24) 

1.04*** 
(0.16) 

1.16*** 
(0.12)  

Observations 2,538 2,538 2,538 2,538 2,538 

 R2 0.21 0.08 0.06 0.14 0.17 

 Based on key events             

1-day window Nominal 10-year sovereign yield changes (bps)   

Variables Germany Italy Spain Denmark Sweden   

APP announcement 
3.46* 
(2.04) 

-11.54* 
(7.07) 

-15.22* 
(8.06) 

2.89 
(1.92) 

3.47** 
(1.56)  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

-0.00 
(0.00)  

Δ EuroVIX (%) 
-0.04** 
(0.02) 

0.11*** 
(0.04) 

0.06** 
(0.03) 

-0.05** 
(0.02) 

-0.04** 
(0.02)  

Δ MSCI (%) 
1.27*** 
(0.11) 

-1.08*** 
(0.25) 

-0.91*** 
(0.23) 

1.04*** 
(0.16) 

1.15*** 
(0.11)  

Observations 2,538 2,538 2,538 2,538 2,538 

 R2 0.21 0.09 0.07 0.15 0.17 

 Note: OLS regressions of nominal 10-year sovereign yield changes (bps) of selected countries on the 
APP announcement days. Greece, Portugal and Ireland are excluded as idiosyncratic volatility 
complicates an estimation of effects (Fratzscher et al, 2014). Regressions are estimated with an intercept, 
which is not shown for brevity. Standard errors are robust using Newey-West procedure. Significance is 
reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Source: Thomson Reuters, ECB. 
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The results of the event study show that the average effect of APP announcements differs 

fundamentally across countries within the Eurozone. The German sovereign bond yield tends to 

rise in response to the announcements. Similar reactions are identified for Danish and Swedish 

bond yields. These spillovers are probably a result of the financial integration of these countries 

with the Eurozone. For instance, the peg of the Danish currency to the euro essentially results in 

the Danish monetary policy stance being adopted from that of the Eurozone.  Hence, one would 

expect its yield to track the German quite closely (Jensen et al, 2017). Despite Sweden having a 

floating exchange rate regime, the sovereign yield evidently remains significantly exposed to ECB 

monetary interventions, as movements in the Sweden sovereign yield track that of the German 

closely. However, compared to the movements in GIIPS sovereign yields, the German, Swedish 

and Danish yields are only moderately affected. On average, the Italian and Spanish government 

bond yields decrease by 6 and 9 bps respectively on announcement days as compared to non-

announcement days. Hence, the average change in yields is of opposite direction and of much 

more significant magnitude for the latter countries. Similar results are found in literature (e.g. 

Rogers et al, 2014; Fratzscher et al, 2014).69 These movements also indicate that the Italian-

German spread is an adequate surprise measure. 

 

  

                                                
69 The difference in reaction of Core and GIIPS sovereign bonds is argued to be the result of the fact that the APP 

announcements lessen the safe-haven flows into less risky bonds as they invoke increased trust and stability within 

EMU (Rogers et al., 2014). 
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Appendix 12. The panel data event study using windsorized data (robustness test). 

 

Table 24 

Robust effect of Asset Purchase Program surprises when winsorizing data at (1, 99) percentile level. 

1-day window Stock return (%)   Δ CDS spread (bps)   

Variables (1) (2) (3) (4)   (5) (6) (7) (8)   

Euro level surprise 
-14.91*** 

(3.65)     
-15.50 
(24.89)     

Euro slope surprise 
8.30*** 
(1.77)     

-31.22*** 
(8.82)     

APP surprise 
 

-1.96*** 
(0.71) 

-0.42 
(0.75) 

16.87*** 
(5.63)   

17.42*** 
(4.57) 

1.13 
(3.32) 

-121.14* 
(64.52)  

GIIPSDummy 
 

0.58*** 
(0.21)     

-4.19*** 
(1.18)    

GIIPSDummy  
      x APP surprise   

-2.49** 
(1.19)     

24.49*** 
(6.44)   

GIIPS sovereign 
exposure  
      x APP surprise 

   
0.01 

(0.32)     
0.14 

(0.33)  

logAssets  
      x APP surprise    

-1.26*** 
(0.34)     

5.15 
(3.66)  

Total capital ratio  
      x APP surprise    

0.06 
(0.23)     

0.18 
(2.55)  

Total loans to deposits   
      x APP surprise    

-0.01  
(0.01)     

0.41*** 
(0.13)  

Net interest margin  
      x APP surprise    

0.18 
(0.88)     

4.58 
(5.43)  

NPL ratio 
      x APP surprise    

-0.42*** 
(0.11)     

-0.40 
(1.00)  

EuroCESI 
0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00)  

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01)  

Δ EuroVIX (%) 
-0.04** 
(0.02) 

-0.03* 
(0.02) 

-0.03 
(0.02) 

-0.03 
(0.02)  

-0.19** 
(0.08) 

-0.00 
(0.07) 

-0.02 
(0.07) 

-0.01 
(0.07)  

Δ MSCI (%) 
1.18*** 
(0.12) 

1.21*** 
(0.11) 

1.22*** 
(0.11) 

1.21*** 
(0.11)  

-4.08*** 
(0.59) 

-3.48*** 
(0.57) 

-3.36*** 
(0.58) 

-3.46*** 
(0.56)  

Observations 883 883 883 883 
 

611 611 611 611 

 R2 0.48 0.45 0.45 0.46 
 

0.24 0.28 0.29 0.30 

 Note: OLS regressions of 1-day bank stock return (in %) and CDS spread change (in bps) on the estimated surprise of each APP 
announcement (in percentage point). The bank stock returns and CDS spreads have been windsorized at the 1st and 99th 
percentile. The euro area level, the euro area slope and the APP surprise are estimated using a 1-day event study around APP 
announcements with identical macroeconomic control variables as above. Regressions are estimated with an intercept, which is not 
shown for brevity. Bank-specific variables are end of the year values prior to each announcement. Regressions use robust standard 
errors clustered by bank. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Sources: Thomson Reuters, ECB, EBA. 
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Appendix 13. Accounting for the preceding market expectations by an alternative surprise 

measure (robustness test). 

   

Table 25 

Effect of APP announcements when grouping events relative to the preceding market expectations. 

Assessment based on 3-month OIS rate surprises           

Stock return (%) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APPExceed 
2.01* 
( 1.18) 

2.38* 
(1.44) 

1.56 
(1.10)  

2.31* 2.66* 1.86 
  

APPMeet 
0.84** 
(0.42) 

1.12** 
(0.52) 

0.55 
(0.36)  

1.62** 1.69** 1.55** 
  

APPDisapp 
-0.33 
(0.81) 

-0.44 
( 1.06) 

-0.18 
(0.57)  

0.73 1.06** 0.37 
  

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

0.00 
(0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 
-0.05*** 

(0.01) 
-0.05*** 
(0.01) 

-0.03*** 
(0.01)  

-0.04*** 
(0.01) 

-0.05*** 
(0.01) 

-0.03*** 
(0.01)   

Δ MSCI (%) 
1.18*** 
(0.05) 

1.10*** 
(0.05) 

1.29*** 
(0.05)  

1.18*** 
(0.05) 

1.10*** 
(0.05) 

1.29*** 
(0.05)   

Observations 2,538 2,538 2,538 
 

2,537 2,537 2,537   

R2 0.68 0.62 0.67 
 

0.68 0.62 0.67   

Δ CDS spread (bps) 1-day window   2-day window   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APPExceed 
-6.33 
(4.25) 

-9.32* 
(5.05) 

-2.84  
(4.04)  

-7.15 -11.75* -1.64 
  

APPMeet 
-7.22***  
( 1.90) 

-9.44*** 
( 2.33) 

-4.64*** 
(1.51)  

-12.98*** -16.51*** -8.93*** 
  

APPDisapp 
-3.23  
(3.04) 

-2.99  
(3.98) 

-3.44 
(2.19)  

-6.24 -7.15 -5.23 
  

EuroCESI 
0.00  

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)   

Δ EuroVIX (%) 
0.05** 
(0.02) 

0.07** 
(0.03) 

0.03* 
(0.02)  

0.05**  
(0.02) 

0.06** 
(0.03) 

0.03* 
(0.02)   

Δ MSCI (%) 
-2.13*** 

(0.17) 
-2.47*** 
(0.20) 

-1.74*** 
(0.16)  

-2.14*** 
(0.17) 

-2.49*** 
(0.20) 

-1.75*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,524 2,524 2,524   

R2 0.35 0.32 0.35 
 

0.36 0.33 0.35   
Note: OLS regressions of bank stock return (in %) and CDS spread change (in bps) on the APP announcements 
grouped as exceed, meet or disappoint market expectations. Regressions are estimated with an intercept, which is not 
shown for brevity. Standard errors are robust using Newey-West procedure. Significance of the 2-day window is tested 
with an F-statistic. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Source: Thomson Reuters, ECB. 
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Appendix 14. The effect of APP on bank credit risk using an alternative portfolio 

weighting scheme (robustness test).  

 

Table 26 

Robust effect of APP announcements on CDS spread changes - using a 1-day window. 

Based on key events                 

Δ CDS spread (bps) Baseline model   Equally weighted   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
-6.43*** 

(1.78) 
-8.39*** 
(2.22) 

-4.10*** 
(1.50)  

-6.92*** 
(1.68) 

-8.50*** 
(2.10) 

-4.29*** 
(1.60)   

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
-0.00 
(0.00) 

-0.00 
(0.00) 

0.00 
(0.00)   

Δ EuroVIX (%) 
0.05** 
(0.02) 

0.07*** 
(0.03) 

0.03* 
(0.02)  

0.06** 
(0.02) 

0.08** 
(0.03) 

0.03 
(0.02)   

Δ MSCI (%) 
-2.13*** 

(0.17) 
-2.46*** 
(0.20) 

-1.74*** 
(0.16)  

-2.04*** 
(0.18) 

-2.22*** 
(0.21) 

-1.78*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,525 2,525 2,525   

R2 0.35 0.32 0.35 
 

0.26 0.21 0.34   

Based on key events                 

Δ CDS spread (bps) Baseline model   Equally weighted   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
-7.79*** 

(2.04) 
-10.43*** 

(2.59) 
-4.74** 
(1.94)  

-8.21*** 
(2.38) 

-10.05*** 
(3.12) 

-5.47** 
(2.34)   

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
-0.00 
(0.00) 

-0.00 
(0.00) 

0.00 
(0.00)   

Δ EuroVIX (%) 
0.05*** 
(0.02) 

0.07*** 
(0.03) 

0.04** 
(0.02)  

0.06*** 
(0.02) 

0.08*** 
(0.03) 

0.03* 
(0.02)   

Δ MSCI (%) 
-2.11*** 

(0.17) 
-2.44*** 
(0.19) 

-1.72*** 
(0.16)  

-2.02*** 
(0.17) 

-2.19*** 
(0.21) 

-1.77*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,525 2,525 2,525   

R2 0.35 0.32 0.34 
 

0.26 0.21 0.34   
Note: OLS regressions of bank CDS spread changes (in bps) on the APP announcement days. The CDS portfolio 
spread changes are constructed using market cap. (for the baseline model) and equally weighting of individual bank CDS 
spread changes. The shaded grey marks results previously presented as part of the baseline analysis. Regressions are 
estimated with an intercept, which is not shown for brevity. Standard errors are robust using Newey-West procedure. 
Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Source: Thomson Reuters, ECB. 
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Appendix 15. Time-series event study using the robustness sample. 

 

Table 28 

Robust effect of APP announcements by estimations using the robustness sample – Using a 1-day window. 

Stock return (%) Baseline sample   Robustness sample   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
0.97** 
(0.47) 

1.20** 
(0.58) 

0.71* 
(0.41)  

0.98** 
(0.48) 

1.24** 
(0.61) 

0.72* 
(0.41)   

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

0.00 
(0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 
-0.04*** 

(0.01) 
-0.05*** 
(0.01) 

-0.03*** 
(0.01)  

-0.04*** 
(0.01) 

-0.05*** 
(0.01) 

-0.03*** 
(0.01)   

Δ MSCI (%) 
1.18*** 
(0.05) 

1.11*** 
(0.06) 

1.29*** 
(0.05)  

1.22*** 
(0.05) 

1.14*** 
(0.06) 

1.31*** 
(0.05)   

Observations 2,538 2,538 2,538 
 

2,538 2,538 2,538   

R2 0.68 0.62 0.67 
 

0.68 0.62 0.66   

Δ CDS spread (bps) Baseline sample   Robustness sample   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
-6.43*** 

(1.78) 
-8.39*** 
(2.22) 

-4.10*** 
(1.50)  

-6.41*** 
(1.83) 

-8.65*** 
(2.37) 

-4.14*** 
(1.50)   

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)   

Δ EuroVIX (%) 
0.05** 
(0.02) 

0.07*** 
(0.03) 

0.03* 
(0.02)  

0.05** 
(0.02) 

0.07** 
(0.03) 

0.03* 
(0.18)   

Δ MSCI (%) 
-2.13*** 

(0.17) 
-2.46*** 
(0.20) 

-1.74*** 
(0.16)  

-2.16*** 
(0.18) 

-2.56*** 
(0.21) 

1.75*** 
(0.16)   

Observations 2,525 2,525 2,525 
 

2,525 2,525 2,525   

R2 0.35 0.32 0.35 
 

0.35 0.32 0.35   
Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on the APP announcement days. 
In this analysis portfolios are generated based on the robustness sample. The shaded grey marks results previously 
presented as part of the baseline analysis. Regressions are estimated with an intercept, which is not shown for brevity. 
Standard errors are robust using Newey-West procedure. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. 
Source: Thomson Reuters, ECB. 
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Appendix 16. Panel data event study using the balanced dataset (i.e. the robustness 

sample). 

 

Table 29 

Effect of Asset Purchase Program surprises on bank stock return and CDS spread using the robustness sample. 

1-day window Stock return (%)   Δ CDS spread (bps)   

Variables (1) (2) (3) (4)   (5) (6) (7) (8)   

Euro level surprise 
-12.47** 

(5.49)     
-6.62 

(37.93)      

Euro slope surprise 
5.19 

(3.10)     
-38.92*** 

(9.71)      

APP surprise 
 

-2.38** 
(1.07) 

-0.24 
(1.01) 

32.91*** 
(10.40)   

21.66** 
(9.44) 

3.13 
(3.82) 

12.94 
(142.66)   

GIIPSDummy 
 

0.51 
(0.29)     

-4.65*** 
(1.30)     

GIIPSDummy  
      x APP surprise   

-5.33** 
(1.82)     

43.24*** 
(10.87)    

GIIPS sovereign 
exposure  
      x APP surprise 

   
-0.42 
(0.35)     

-0.03 
(3.66)   

logAssets  
      x APP surprise    

-1.32*** 
(0.30)     

-1.95 
(5.65)   

Total capital ratio  
      x APP surprise    

-0.48 
(0.64)     

-2.83 
(4.25)   

Total loans to deposits   
      x APP surprise    

-0.02  
(0.04)     

0.65 
(0.45)   

Net interest margin  
      x APP surprise    

-2.50 
(1.71)     

-1.37 
(8.32)   

NPL ratio 
      x APP surprise    

-0.50** 
(0.23)     

-2.18 
(1.89)   

EuroCESI 
0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00) 

0.01*** 
(0.00)  

-0.02 
(0.03) 

-0.03 
(0.03) 

-0.03 
(0.03) 

-0.02 
(0.03)   

Δ EuroVIX (%) 
-0.01 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02)  

-0.12 
(0.09) 

0.08 
(0.13) 

0.08 
(0.13) 

0.10 
(0.13)   

Δ MSCI (%) 
1.59*** 
(0.17) 

1.58*** 
(0.16) 

1.58*** 
(0.16) 

1.59*** 
(0.16)  

-4.05*** 
(0.86) 

-3.35*** 
(1.00) 

-3.35*** 
(1.00) 

-3.26*** 
(1.00)   

Observations 386 386 386 386 
 

364 364 364 364   

R2 0.65 0.65 0.66 0.67 
 

0.24 0.29 0.34 0.35   
Note: OLS regressions of 1-day bank stock return (in %) and CDS spread change (in bps) using the robustness sample on the 
estimated surprise content of each APP announcement (in percentage point). The euro area level, the euro area slope and the APP 
surprise are estimated using a 1-day event study around APP announcements with identical macroeconomic control variables as 
above. Regressions are estimated without controlling for FE and with an intercept, which is not shown for brevity. Bank-specific 
variables are end of the year values prior to each announcement. Regressions use robust standard errors clustered by bank. 
Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1. Source: Thomson Reuters, ECB, EBA. 
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Appendix 17. The specification of an alternative autoregressive model (robustness test).  

  

Table 27 

Robust effect of APP announcements by the specification of an autoregressive model. 

Using a 1-day window                

Stock return (%) Baseline model   AR(4) model   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
0.97** 
(0.47) 

1.20** 
(0.58) 

0.71* 
(0.41)  

0.93*** 
(0.14) 

1.16*** 
(0.14) 

0.69*** 
(0.18)   

EuroCESI 
-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)  

-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00)   

Δ EuroVIX (%) 
-0.04*** 

(0.01) 
-0.05*** 
(0.01) 

-0.03*** 
(0.01)  

-0.05*** 
(0.00) 

-0.05*** 
(0.00) 

-0.03*** 
(0.00)   

Δ MSCI (%) 
1.18*** 
(0.05) 

1.11*** 
(0.06) 

1.29*** 
(0.05)  

1.18*** 
(0.02) 

1.10*** 
(0.02) 

1.29*** 
(0.02)   

Observations 2,538 2,538 2,538 
 

2,538 2,538 2,538 
 

R2 0.68 0.62 0.67 
     

Δ CDS spread (bps) Baseline model   AR(4) model   

Variables Eurozone GIIPS Core   Eurozone GIIPS Core   

APP announcement 
-6.43*** 

(1.78) 
-8.39*** 
(2.22) 

-4.10*** 
(1.50)  

-5.16*** 
(0.46) 

-6.61*** 
(0.56) 

-3.56*** 
(0.37)   

EuroCESI 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)  
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00)   

Δ EuroVIX (%) 
0.05** 
(0.02) 

0.07*** 
(0.03) 

0.03* 
(0.02)  

0.05*** 
(0.02) 

0.07*** 
(0.02) 

0.03** 
(0.01)   

Δ MSCI (%) 
-2.13*** 

(0.17) 
-2.46*** 
(0.20) 

-1.74*** 
(0.16)  

-1.93*** 
(0.06) 

-2.20*** 
(0.08) 

-1.63*** 
(0.05)   

Observations 2,525 2,525 2,525 
 

2,525 2,525 2,525   

R2 0.35 0.32 0.35 
      

Note: OLS regressions of bank stock return (in %) and CDS spread changes (in bps) on the APP announcement days. 
The shaded grey marks results previously presented as part of the baseline analysis. Regressions are estimated with an 
intercept, which is not shown for brevity. Standard errors for the baseline model are robust using Newey-West procedure 
and for AR(4) regular standard errors are reported. Significance is reported as *** p < 0.01, ** p < 0.05, * p < 0.1.  
Source: Thomson Reuters, ECB. 

The applied Box-Jenkins procedure for identification of the alternative model specification is 

conducted as follows. First, ACF and PACF plots are examined. From these, no clear evidence 

exists that an ARMA model should more appropriately fit the data. In best case the model seems 

most accurately specified by an AR(4) model. Also when examining the information criteria, BIC, 

this specification seems best fitted. The Ljung-Box test of such model confirms that the residuals 

seem to mimic white noise. Hence, the model seems well specified. 
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Appendix 18. Historical Euro Dollar exchange rate (EUR/USD). 

 

Figure 8 

The development of the Euro Dollar exchange rate during the sample period (and the official PSPP announcement). 

 

Sources: Thomson Reuters, ECB. 

 


