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Abstract
In 2016 the “bail-in” tool, set by the European Bank Recovery and Resolution Directive (BRRD), started to enter
into force: shareholders of European banks lose their money in the case of bank rescue. Before the “bail-in”
mechanism was introduced, governments often performed bail-out of distressed banks. The larger risk born by
shareholders can be observed in the growth of stock market volatility. We implement a panel data analysis on a
sample of large European banks and find that in 2016 stock market volatility changes in a way that is
theoretically consistent with the introduction of the “bail-in”. Moreover, Italy shows an even higher volatility,
probably due to retail investors owning bank shares, who could have understood the risk only after the burden
sharing of four Italian banks in November 2015. These findings can be a warning about market efficiency, with
implications for the systemic risk of a “bail-in” procedure.
Keywords: bail-in, bank resolution, stock market efficiency, stock market volatility
1. Introduction
In order to reduce costs for the tax payer related to bank bail-out, the European Parliament adopted (in spring
2014) a framework named Bank Recovery and Resolution Directive (BRRD)(Note 1) to give comprehensive and
effective arrangements to the financial authorities to deal with failing banks. In particular the BRRD requires
banks to prepare recovery plans to overcome financial distress, gives national resolution authorities the power to
intervene before the situation of a bank deteriorates irreparably and, if a bank’s situation becomes so distressed
that its recovery within an appropriate time limit is no longer realistic, the BRRD grants national authorities the
power to ensure an orderly resolution of failing banks with minimal costs for taxpayers.
The resolution framework in theory aims to avoid a significant adverse effect on the financial system and to
maintain market discipline. The resolution plan has to be prepared in advance and depends on the characteristics
of each bank. Various alternatives are provided by the BRRD: to sell only a part of the assets/business area; to
create a bridge bank that allows to continue the most important functions (i.e. temporarily transfer good assets to
a government-managed entity); to create a bad bank to separate good assets from bad ones (the impaired assets
would be transferred to an asset management entity); to apply “bail-in” measures, i.e. convert debt to shares or
write them down. Although the Directive entered into force on the first of January 2015; the bail-in procedures
had to be applied from the first of January 2016. As is known, the hierarchy for the bail-in of creditors follows a
creditor waterfall whereby the junior liabilities are bailed-in first, followed by the next (more senior) tranches
upon depletion of each previous layer (see Table 1). In this manner, the costs of the bank resolution fall in theory
not upon the taxpayers but, according to the established order, on bank shareholders and creditors. The bail-in
tool has the ability to recapitalize a bank internalizing the costs of the crisis by involving the loss of certain
classes of creditors through the obligatory conversion of debt instruments, their value reduction or their
cancellation. However, the Resolution Authorities have to make sure that creditors do not have losses greater
than the losses occurred if the bank had been submitted to ordinary insolvency proceedings (“No Creditor Worse
Off Rule”). Where it is not possible to pursue the banking equilibrium conditions or to guarantee an adequate
capitalization, a Resolution Fund intervention is expected up to a maximum of 5% of total liabilities,
subordinated to the condition that at least 8% of total liabilities have already been subject to bail-in mechanisms.
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Therefore, the bail-in regulatory framework aims to recapitalize a bank in resolution or to provide capital for a
bridge institution, in the case that liquidation of the bank is not possible due to negative externalities for the
financial system. This does not exclude public support, but subordinates it to many constraints, which are
supposed to incentivize market discipline, that is to incentivize creditors to bear the costs for monitoring the
bank’s risk (Avgouleas & Goodhart, 2015). The ECB board (2015) argues that the bail-in, with its emphasis on
early intervention, orderly resolution and going concern, is able to attenuate the “too big-to-fail” subsidy enjoyed
by bigger banks by incentivizing their market discipline.
Despite the fact that the BRRD looks like a perfect regulatory framework design, some perplexity arises about
the legal admissibility of its various aspects in different European regulatory and banking contexts. Moreover, a
few months after the introduction of the BRRD, there was a substantial inequality effect following its application,
also certified by the Financial Stability Review (2016). Since its introduction, the bail-in mechanism has
generated direct effects (substantial “zeroing” of asset value of some savers) and indirect crises of confidence in
the banking system. In this perspective, the first application of the BRRD framework seems to create negative
externalities, generating systematic risk and amplifying idiosyncratic risk by reducing confidence in bank
reliability. Nevertheless, it is important to underline that BRRD is a Resolution Regime but not an insolvency
procedure; therefore, it needs additional detailed rules in order to operate in the context of the insolvency
procedure framework of the different European countries. In this perspective, it can be considered a work in
progress.
Table 1. Bail-in sequence in the case of resolution (BRRD scheme).
Order

Liabilities excluded

1- Common Equity Tier 1

- Covered deposits

2- Additional Tier 1

- Secured liabilities

3- Tier 2

- Interbank operations with an original maturity shorter than seven days

4- Subordinated liabilities

- Liabilities arising from a fiduciary relationship with a customer

5- Other eligible instruments such as senior unsecured debt or

- Liabilities towards employees, tax and social security authorities and

deposits not covered by a deposit guarantee scheme

creditors who are critical for the daily functioning of the bank operations

Source: Author’s elaboration on European Parliament (2014).

The highlighted problems can increase the stock market price volatility of European banks. Given that in 2016
the price volatility for these banks actually increased (see Figure 1 in Section 3.3), our paper tries to study the
volatility of a sample of European banks in relation to their accounting values in order to understand if the
peculiar behavior of banking sector volatility can be driven by a deterioration in health of the banking system or
by other (or further) effects which could also be related to regulatory changes such as the introduction of bail-in.
We focus on the year 2016 because it represents the moment of rupture and causes abnormal behavior of the
stock market. Therefore, we build a panel data analysis to observe the determinants of stock market volatility in
the period 2011-2016 and we perform our regression interacting the 2016 dummy with explanatory variables, in
order to detect the presence of a change in the model in 2016, possibly due to the bail-in entry into force.
Moreover, we introduce a dummy for the Italian banks in 2016, because in November 2015 four Italian banks
underwent the burden sharing procedure, as an early application of the BRRD, with the writing off of stocks and
subordinated debts. Indeed, a stylized fact is that the Italian banking sector shows an even higher volatility in
2016. The econometric analyses confirm a possible influence of the bail-in introduction on stock market
volatility.
The analysis of stock market volatility and its determinants is very relevant because of real economic
consequences of stock market volatility. There is a long line of research that shows how high volatility may lead
to adverse outcomes or crises, via the so-called high volatility channel (Danielsson, Valenzuela, & Zer, 2016).
Moreover, a large number of studies underlines a strong theoretical connection between stock market volatility
and economic growth; in particular many empirical studies (see, for instance, Schwert, 2011; Hafner &
Reznikova, 2012; Danielsson et al., 2016; FatihÖzte & Ocal, 2017) show a positive relation between financial
crises and stock market volatility and macroeconomic variables, identified in various papers with variables such
as inflation, house market price index, GDP and so on (Note 2). Given that bank stock market volatility was one
of the most visible indicators during the international financial crisis, within the post-crisis macro-prudential
agenda, volatility is part of the macro-prudential toolkit of policymakers (Note 3).
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Therefore, the first aim of this paper is to study the determinants of stock market volatility of a sample of
European banks under the hypothesis that bail-in applications can exacerbate idiosyncratic risk and create
contagion/systemic risk (Note 4). To the best of our knowledge, our paper is the first attempt to perform a panel
data analysis on the influence of bail-in introduction on the stock market of listed banks.
A related and relevant analysis performed in our paper is on the possible low level of stock market efficiency and
the connected issue of retail investor protection. Indeed, the market should modify its stock evaluation since the
BRRD approval in 2014. If there is a change in 2016, then we could probably reject the hypothesis of strong
efficiency in stock markets. Moreover, Italy shows even higher volatility in 2016: this could be due to the strong
presence of retail investors owning bank shares, who could have understood the risk related to the BRRD only
after burden sharing of four Italian banks in November 2015. This finding can be a further warning about the
level of market efficiency, with possible implications also for the systemic risk of a bail-in procedure. In Italy,
the low efficiency level could be due, as already said, to the shareholder structure often characterized by the
presence of small corporate and retail investors who are not informed and have low financial literacy and by a
relatively lower presence of institutional investors. Indeed, as reported in European Banking Authority (EBA)
and European Securities and Market Authority (ESMA) (2018) “retail investors of the euro area held EUR 262.4
billion or 12.7% of the EU bank debt securities issued to euro area investors”, and Italy accounts for half of this
amount (EUR 132.3 billion), followed by Germany (EUR 49.4 billion) and France (EUR 31.7 billion). In
particular, “measured as a proportion of banks’ total debt (36.9%) and as a proportion of total banking sector
assets (3.4%), banks in Italy have the largest proportion of euro area retail holders” (EBA & ESMA, 2018).
Moreover, the EBA & ESMA (2018) report states that “the analysis of some investors’ complaints has shown
that, in some cases, investors have been proactively approached by credit institutions and were wrongly given
the impression that a recommended product was as safe as a deposit”. Similar considerations about Italy are
reported by Philippon & Salord (2017): “Many investors may not have understood the risks they were taking and
the misselling seems to have been on a large scale”. This finding can be extended from subordinated debt
instruments to stocks, supporting the idea that some Italian banks implement the unfair practice of selling their
own stocks to their account holder (the so-called self-placement) without broadly warning about the actual risk.
As highlighted by the EBA & ESMA (2018) report, “bailing in retail holders may affect overall confidence in the
financial markets (…), which could in turn possibly lead to bank runs” and the “fact that retail bondholders are
also clients of the institution means that their bail-in would damage the customer base and reputation of the
institution, which could in turn make it more challenging for resolution authorities to restore the franchise value
and business viability of the institution after resolution”. Therefore, these considerations “may raise significant
consumer protection issues and affect the practical application of the resolution framework under the BRRD”.
Nevertheless, when the resolution authority prepares a resolution plan it must identify whether or not there are
situations that present an impediment to the resolution. In this context, the presence of retail holders may play a
role. For these reasons, given that “Misselling is clearly a critical issue in Italy” (Philippon & Salord, 2017), this
paper specifically focuses on the Italian banking sector.
The remainder of this paper is organized as follows. Section 2 contains a literature review. Section 3 describes
the sample, the variables used, and the methodological framework. Section 4 describes the main findings of the
research and Section 5 concludes with some reflections and policy implications of our findings, but also pointing
out the limits of this research.
2. Literature Review
Our paper tries to analyze if there is an effect, probably related to the introduction of bail-in, in stock market
reaction/volatility. In this perspective, it is related to the economic debate on the bail-in tool and, more in general,
to the debate on banking regulatory framework.
2.1 Theoretical Papers on Bail-in
There seems to be a substantial convergence in the financial literature on the need of an integrated framework to
improve banking system stability and resilience (Schoenmaker & Gros, 2012; Huertas & Nieto, 2012), but for
many authors the BRRD framework could be improved. Many papers, in recent years, reflect on different
aspects of the BRRD: public intervention, resolution plan, recovery plan and so on. However, one of the most
controversial aspect is the bail-in tool. Chennells & Wingfield (2015) provide an overview of bail-in, underlying
that there is more than one way to carry out a bail-in. They explain some misconceptions related to bail-in and
how bail-in can be used to stabilize the balance sheet of a failing firm until the firm can be restructured, and they
describe some of the other elements that need to be in place, alongside the bail-in tool, in order to successfully
resolve a large complex firm.
34

ijbm.ccsenet.org

International Journal of Business and Management

Vol. 14, No. 5; 2019

Some papers analyze the bail-in tool theoretically. As already explained, the main goal of the introduction of
bail-in is to reduce the use of taxpayers’ money and limit excessive risk taking or, in other words, the moral
hazard, resulting from widespread government support of the financial system. Indeed, in the first phase of
international financial crises, governments were forced to inject capital into, or bail-out, some banks in order to
prevent widespread disruption. Public interventions restored confidence and preserved financial stability, but
with significant negative consequences in terms of sovereign fiscal positions. Instead, bail-in can allow the
authorities to make sure that shareholders and creditors of a bank bear the costs of failure, without recourse to
public funds, in respect of BRRD objectives. Regarding moral hazard, there is a simple conventional idea in the
financial intermediation sector: government guarantees schemes or other types of public interventions induce
financial institutions to take excessive risks. Allen, Carletti, Goldstein, and Leonello (2017) challenge this
conventional idea by reviewing the role that these underlying assumptions play in the assessment of the
desirability and effectiveness of government guarantees; they propose a new framework within which to
consider them and conclude that new research is needed to evaluate the implications on banks and the financial
system as a whole. Moreover, the literature on principal-agent problem (conflict of interest between the
shareholders and the manager) underlines that moral hazard causes the manager (and not the shareholders) to
select a high level of risk (see, for instance, Lai, Soumaré, & Sun, 2012). Furthermore, Grosse (2017) reports that
most of the large US banks that were bailed out during the financial crisis also forced out their chief executives
and usually several other members of top management as a result. Therefore, even without the bail-in, Grosse
states that the situation should not be overstated “since the large bank leaders know that that their own jobs
depend on sound management”.
Other theoretical papers, such as Diamond and Rajan (2011), Avgouleas and Goodhart (2015), and Persaud
(2016), point out some further shortcomings of the bail-in procedure. Indeed, we can highlight many issues that
the bail-in can raise. For instance, does it really help in solving the banking crisis? Can it trigger systemic risks?
Regarding the former issue, an investor willing to invest funds in the recapitalization of the bank in crisis could
be stopped by the bail-in prospect. Other market solutions, such as acquisition by another bank, can also be
stopped: a potential buyer could wait to acquire the distressed bank after the bail-in procedure in order to reduce
the acquiring costs. Indeed, the “No Creditor Worse Off Rule” aimed at protecting the creditors compares the
losses for the creditors in the case of bail-in to the losses in the event of closure, and not to the losses in the case
of alternative solutions, such as market rescue that becomes less attractive because of the bail-in mechanism.
Moreover, in the case of the creation of a bridge institution, this could perform poorly because of the lack of trust
after the loss of reputation, implying a withdrawal of capital and deposits that prevents a correct functioning of
the bridge bank with consequent further losses. The cited lack of trust with possible consequent withdrawal of
capital and deposits can involve many banks in the financial system, and this is part of the latter issue (the
systemic risk).
Dewatripont (2014) discusses the pros and cons of bail-in, showing that financial instability can be more costly
than bailouts. He suggests not to rule out prefunded bailouts as an alternative/complement to bail-in, especially
when dealing with negative macroeconomic shocks.
Poyntner and Reininger (2018) focus on the implications of the bail-in regime change on consumer/investor
protection, especially for socially more vulnerable households, and on the resulting risk for political acceptance
and for the achievement of bail-in aims. Indeed, they observe the application in recent cases, focusing on the
treatment of retail bond holders and exploring their distribution across income quantiles in the Euro area
countries.
2.2 Empirical Papers on Bail-in
Besides theoretical papers, a growing literature strand tries to empirically analyze the effect of the bail-in
procedures with different methodological approaches and in relation to different variables, in order to assess if
some design enhancements are needed.
Conlon and Cotter (2014) examine this regulatory framework retrospectively in the context of failed European
banks during the global financial crisis. In particular, they find that equity and subordinated bond holders would
have been predominant losers from bail-in, while bail-in losses attributed to senior bond holders would have
been limited, and no losses would have been imposed on depositors. They underline the presence of negative
impacts on financial stability as a result of the losses of some asset categories subject to bail-in, with possible
synchronous sales on the secondary market at the close of the bail-in procedure.
Hüser, Hałaj, Kok, Perales, & Van der Kraaij (2018) construct a multi-layered network model (each layer
represents the cross holding of securities of a speciﬁc seniority among the 26 largest euro area banking groups,
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using the European System of Central Bank proprietary data) to estimate: a) the direct contagion effect to
creditors; b) the balance sheet effect, where they quantify up to which seniority layer banks require bail-in in
order to fulﬁll prudential requirements; c) the effect of the bail-in on the network topology in each layer. They
find respectively that: a) there is no direct contagion to creditor banks in the sense that no creditor bank defaults
due to a bail-in at one of its counterparties; b) in the baseline scenario, shareholders and subordinated creditors
are always affected by the bail-in, senior unsecured creditors in 75% of the cases; c) a bail-in signiﬁcantly
reshapes interbank linkages within speciﬁc seniority layers. The authors finally argue that the Recovery and
Resolution framework will need to carefully consider the composition of banks’ financial structure in order to set
the level of capital requirements (in particular TLAC/MREL requirements) to avoid direct contagion and to
avoid that creditors such as depositors are hit.
Pigrum, Reininger, and Stern (2016) provide an overview of the main arguments for and against the bail-in tool,
and analyze the structure of the demand and supply side of bail-in-able bank debt securities in each Euro area
country. Indeed, it is interesting to analyze who are the subjects that invest in bail-in-able debts issued by banks.
They find that nearly 40% of all bail-in-able debt securities issued by Euro area banks are held outside the Euro
area.
Giuliana (2017) analyzes the salient events regarding both the BRRD legislative process and the impositions of
bail-in on specific distressed banks and tests if these indications of Authority commitments to bail-in were
credible enough to drive a repricing of existing bonds. Therefore, he applies a difference-in-differences approach
to yield spread between non-secured bonds and secured bonds.
Similarly to Giuliana (2017), Schäfer, Schnabel, & Weder di Mauro (2016) investigate the market reactions of
stock prices and credit default swap (CDS) spreads of European banks in order to gauge the extent to which it is
expected that bail-in will become the new regime. They find evidence of increased CDS spreads and falling
stock prices most notably after the bail-in in Cyprus. Moreover, they find that bail-in expectation depends on the
sovereign fiscal strength, i.e. reactions are stronger for banks in countries with limited fiscal space for bailouts.
Boccuzzi and De Lisa (2017) examine what happened in Italy with the burden sharing of four small to
medium-sized failing Italian banks in November 2015, analysing a unique proprietary database of the Italian
Deposit Guarantee Scheme. The authors study the behaviour of bank debt holders in such stressful situations and
find that the resolved banks incurred a significant loss of total funding since the start of their Special
Administration procedure. When resolution is impending, creditors and depositors take flight dramatically;
uninsured deposit run-off is stronger than the insured deposit one. They also underline that in the case of a
solvent bank which sends public signals of weakness (capital shortfall), deposits seem to become «infected» and
behave in a similar fashion. The results seem to confirm that market discipline and the resolution regime work
best when the crisis is not systemic. In the presence of a systemic crisis the funding outflows can reasonably
reach large proportions; they can have negative impacts on market confidence and affect other bank creditors
with all the adverse knock-on effects on financial stability.
Even if some of the previously cited papers criticized some aspects of the bail-in tool, Covi & Eydam (2018)
show that the BRRD introduction is effective in reducing negative externalities on the risk-transfer between
banks and sovereigns. Indeed, they study the two-way feedback process between European banks and sovereigns
from 2012 to 2016, finding a pronounced feedback loop from 2012 to 2014, while in 2015-2016 the magnitude
of the loop decreases and the spillovers become not statistically significant.
Crespi, Giacomini, and Mascia (2018) uses Italy as a laboratory for testing the effect of the bail-in rules on bank
funding costs. They analyse the rate paid by 28 Italian banks on issued senior bonds comparing “bail-inable” to
“nonbail-inable” bonds. The econometric analysis applies a dummy that equals one when a bond was issued after
1 January 2016, and zero otherwise. They find an increase of the spread at issuance in 2016 for “bail-inable”
bonds. Moreover, the increase depends on bank characteristics: large institutions, banks with lower ratings,
profitability, capitalization, and higher liquidity face a higher cost of issuing “bail-inable” bonds.
2.3 Empirical Papers on Changes in Banking Regulation
As Crespi et al. (2018), many papers exploit a regulatory change as a sort of “natural” experiment. We follow
this literature strand, using the bail-in introduction. Our empirical paper studies the behavior of the stock market
price of listed European banks potentially subjected to the rescue process required by the BRRD (for the sample,
see subsection 3.2) with a panel data analysis. Indeed, the increased risk for large bank shareholders, compared
to the previous period in which bail-out procedures were applied, could reduce the value and increase the price
volatility of these stocks. The value reduction can be evaluated with the book to market ratio, as carried out by
Jordan, Rice, Sanchez, & Wort (2011) who study the effect of the 2008 Troubled Asset Relief Program (TARP)
36

ijbm.ccsenet.org

International Journal of Business and Management

Vol. 14, No. 5; 2019

on the US banking system. We perform an analysis similar to that by Jordan et al. (2011), but we focus on the
stock market volatility considering its strong relationship with the default probability. Vassalou & Xing (2004)
highlight the usefulness of stock price volatility to predict default probability, compared also to accounting
values and bond quotations. Indeed, the stock market is forward looking compared to accounting values which
are backward looking or compared to the official rating (given that a firm experiences a substantial change in its
default risk prior to its rating change), and stock markets are often much more liquid than corporate bond
markets. Moreover, Campbell & Taksler (2003) find that firm volatility and credit ratings explain equally well
the cross-sectional variation in corporate bond yields. Theoretically, firm stock price volatility is a key input for
default probability calculation following the contingent claims methodology of Black & Scholes (1973) and
Merton (1974).
For these reasons, we analyze stock market volatility, differently from many papers in the literature that focus on
subordinated bonds: see, for instance, Balasubramnian and Cyree (2011), Evanoff, Jagtiani, and Nakata (2011),
Flannery and Sorescu (1996), Imai (2007), Krishnan, Ritchken, and Thomson (2005). However, an interesting
extension of this work could be to repeat the current analysis on subordinate bond yields, because their risk
profile is particularly influenced by the bail-in introduction (see the hierarchy for the bail-in reported in Table 1).
Given that these instruments are quoted in much less liquid markets and it is more difficult to obtain a reliable
and large dataset, we perform the analysis on stock price volatility even if, with efficient markets, among the
instruments subject to the bail-in procedure, stocks should have modified their risk profile less with the
introduction of bail-in given that they were already the instruments most at risk for absorbing the loss produced
by all banking risks. However, the increased risk should influence in particular the stocks issued by more fragile
banks and by banks owned by retail investors, for which the hypothesis of efficient markets is not reliable.
Therefore, we expect to find a change in the determinants of stock price volatility especially for banks
characterized by a fragile situation (undercapitalization, excess of non-performing loans, lack of liquidity…) and
by a largely dispersed ownership.
Our paper contributes to the existing literature along a number of dimensions. First of all, to the best of our
knowledge, this is the first attempt to perform a panel data analysis on the influence of the bail-in procedure on
quoted instruments. Secondly, we analyze the market reaction of a regulatory change on stock volatility and not
on bond yields, as the majority of these kinds of studies does (for instance, see the references reported above).
We follow Jordan et al. (2011) in the analysis of the effect of a government intervention on stock market prices.
However, compared to Jordan et al. (2011): (i) the analysis is, obviously, on bail-in and not on the TARP and
consequently on EU banks and not on US banks (and in a different time span); (ii) the dependent variable is the
stock price volatility and not the price to book value ratio. Thirdly, the analysis allows us to achieve important
reflections on stock market efficiency and systemic risk.
3. Methodology, Dataset and Variables
3.1 Recruitment
We perform an econometric analysis (using Stata software) in order to study which bank characteristics have a
greater influence on stock market volatility and if these characteristics change their influence on the dependent
variable in 2016, when the bail-in procedure entered into force. In particular, we try to determine the stock
market volatility using the following idiosyncratic explanatory variables (for details, see subsection 3.3): total
assets, equity on total assets, ROA, net interest margin, gains on trading and derivatives activities,
non-performing loans (NPLs) on total loans, reserves on NPLs, short-term funding on total assets, subordinated
loans on total assets. Moreover, we add the year dummies in order to catch possible common time effects,
especially due to the evolution of the sovereign debt crisis. Next, we interact the 2016 year dummy with the
explanatory variables in order to observe the possible model change when the bail-in procedure entered into
force. Moreover, observing a high price volatility for Italian banks in 2016, we add a further dummy to study if
the bail-in introduction could have had a particular influence in this country, after the rescue in November 2015
of four small banks owned also by many small corporate and retail investors.
We start with a pooled ordinary least squares regression (POLS), and with static panel approaches, that is with
random effects (RE) and with fixed effects (FE). After the estimates, we have to choose the favorite model
among the pooled, random effects and fixed effects ones. Using Mundlak’s approach (Mundlak, 1978), we find
that the FE approach is preferable.
Moreover, given that the number of observations is limited compared to the number of explanatory variables, we
use the 90% confidence interval in the analysis of our results and we perform the backward iteration process to
the chosen model (the FE model), that is we delete the less significant variable until all variables have a p-value
37

ijbm.ccsenet.org

International Journal of Business and Management

Vol. 14, No. 5; 2019

below 10%. Reduced regression usually confirms the results of the full model and increases the statistical
significance of some theoretically important variables.
We perform some robustness checks substituting some of the chosen variables with other proxies of the same
bank features (see Table 3 in subsection 3.3).
Then, we check the presence of outliers and verify the robustness of the results to the removal of these
“influential” observations. All these robustness checks confirm the baseline regression results.
3.2 Dataset
We analyze a balanced panel dataset of 33 listed European banks from 2011 to 2016, for an overall dataset of
198 observations. In particular, we compute the stock price volatility yearly on the daily closing price extracted
from Datastream for the 2011-2016 period, and we regress this variable on accounting data regarding the
previous fiscal year (that is the period 2010-2015). The source of the accounting data is Orbis Bank Focus
(Bankscope). We consider the 2011-2016 period because these are the years in which the European Banking
Authority (EBA) is created (2011) and the Single Rulebook and the Banking Union are developed. Substantially
relevant are, in this context, the approval of the Capital Requirements Regulation (CRR, 2013), the Capital
Requirements Directives (CRD IV, 2013) and the BRRD analyzed in this paper.
Some countries present more than one bank included in the sample, indeed there are 11 Italian, 6 Spanish, 3
German, 3 French, 2 Greek and 2 Portuguese banks. The list of banks is reported in Appendix A. We favour this
sample with a larger component of Italian banks for two reasons: firstly, because of the peculiar features of the
Italian banking sector, characterized by a large presence of retail investors and by the critical issue of
“misselling”, as explained in the Introduction. Secondly because, since the BRRD approval, Italy is one of the
few countries that applied (in November 2015) a rescue process for four banks based on a large burden sharing
procedure in line with the BRRD prescriptions. Indeed, up till 2014 the European banking crises were solved
with public bail-out (the ECB estimates that banking rescues cost the European states 880 Euro billions) and,
from BRRD approval to its entry into force on the first of January 2016, some other rescue procedures did not
fully apply the BRRD provisions, but used different “intermediate” strategies following the burden sharing
principle.
All analyzed banks are “significant” ones, therefore they are directly supervised by the European Central Bank.
Indeed, they are mainly complex banking groups involving many financial institutions that diversify the
activities carried out, following the “universal banking” business model with services to all market segments:
retail, private, corporate and institutional. However, we can detect some differences: for instance, we can divide
the business model of the central-northern Europe banks that adopt a fully diversified strategy (with commercial
and investment banking activities, including asset management, private banking…), from the business model of
the southern Europe banks that sometimes adopt a relatively “narrow” banking strategy (for instance focusing on
the retail component or on a traditional commercial banking activity). Moreover, among banks established in
different countries, we can observe different organizational structures and different governances, due to
differences in historical evolutions and to slightly different legal frameworks (even if in the EU the legal
framework is largely homogeneous). In particular, the shareholder structure is often characterized by a large
fragmentation and by the presence of both domestic and international institutional investors, but it also presents
peculiar aspects for different banks. Indeed, some banks have a very large component of retail investors (for
instance, banks derived from privatization processes), some banks present large quotes held by institutional
investors, private foundations and/or large industrial groups, and few banks present residuals of public property.
Moreover, the need of new capital recently strengthened the presence of sovereign funds from emerging
countries.
3.3 Variables
A large strand of literature tries to determine which variables can influence the stock prices or the
book-to-market value or the bond yield of banks. Starting from some of the already cited papers
(Balasubramnian & Cyree, 2011, Evanoff et al., 2011, Jordan et al., 2011, Krishnan et al., 2005) and the
references therein, we select some variables that are commonly associated with the riskiness of a bank. As
explained by Flannery & Sorescu (1996), the risk can be associated with some accounting measures such as
“loan quality, leverage, interest rate risk exposure, and profitability”.
Therefore, we estimate the following regression:
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SVt+1 = α + β1TAt + β2CAPt + β3ROAt + β4NIMt + β5TDt + β6NPLt + β7RNPLt + β8STt + β9SUBt + β10YEARt+1 +
β11ITA2016 + β12TAt*D2016+ β13CAPt*D2016 + β14ROAt*D2016 + β15NIMt*D2016 + β16TDt*D2016 +
β17NPLt*D2016 + β18RNPLt*D2016 + β19STt*D2016 + β20SUBt*D2016 + εt+1
(1)
Where:
•

SV is the stock price volatility;

•

TA are the total assets;

•

CAP is the capitalization ratio computed as equity divided by total asset;

•

ROA is the return on assets;

•

NIM is the net interest margin;

•

TD is the ratio between net gain/losses on trading and derivatives and total assets;

•
NPL is the ratio between non-performing loans (NPLs or impaired loans, generally defined as past due
loans—unpaid past their due date) and gross loans;
•

RNPL is the ratio between loan loss reserves and NPLs;

•
ST is the short-term funding as the ratio between deposits, money market and others short term funding and
total assets;
•

SUB is the ratio between subordinated borrowing and total assets;

•

YEAR is a set of time dummies one for each year excluding 2016 used as reference year.

The descriptive statistics and the correlation matrix among these variables are reported in the Appendix B.
Moreover, we add two further dummies:
•
ITA2016: the dummy for the Italian banks in 2016 (equivalent to the product of the dummy for country
Italy and the year dummy for 2016);
•
D2016: the year 2016 dummy that is interacted with all the other variables in order to detect the possible
presence of a structural change of the model in 2016 due to the introduction of bail-in.
The use of the dummy for Italy is due to the stylized fact that the Italian banking sector shows a very large
volatility in 2016, as displayed in Figure 1 where we report the stock market volatility computed between
January and November both in 2015 and in 2016 (we decided to avoid December because in 2016 the stock
market volatility was artificially modified by the suspension of Monte dei Paschi di Siena from the market).
Moreover, the gap between the volatility of the Italian banking system and the overall Euro Stoxx Banks index,
that was present also in the previous years, grows considerably in 2016 (first and third column of Figure 1). The
volatility growth of the Italian banking sector is not driven by a macroeconomic shock involving the volatility of
the overall Italian stock market, indeed the FTSE MIB index shows a much less prominent volatility increase,
and even this smaller volatility increase is due to the large weight of the banking sector on the whole index.
This country effect has two possible explanations: (i) health deterioration of the Italian banking system is more
noticeable compared to the Eurozone banking sector; (ii) there is a further country specific effect which could be
related to some peculiar features of the country and/or to the resolution of four banks at the end of November
2015 as an application of the BRRD, with the writing off of stocks and subordinated debt values. The latter
explanation could be driven by the fact that the resolution of the four banks makes the investors really aware of
the increased level of risk, especially in a country characterized by the presence of small corporate and retail
investors who are uninformed and with low financial literacy, involving a poor level of efficiency of the stock
market that was not able to absorb the implication of the BRRD approval in 2014.
Instead, the first explanation is related to the large consensus that the most relevant issue for the European
banking sector now is the low profitability of many banks, especially in the south of Europe, and in particular in
Italy. A banking system unable to generate profit will lose its solvency capacity. Moreover, Italy is characterized
by a financial system based on a banking sector which, if hit by a crisis, can create relevant damage to the whole
economy, increasing firm defaults that, by augmenting the NPLs for the banking system, can reinforce the bank
crisis in a vicious circle. Indeed, the large stock of NPLs is one of the most relevant reasons of the current low
profitability of Italian banks. Many Italian firms did not manage to survive the long economic crisis because they
were characterized by a financial structure which was too leveraged (with debt towards the banking system), was
too small and with a level of internationalization, R&D investments and innovation which was too low. However,
even if the large stock of NPLs is partially due to the effort of some banks to support the “real” economy (at least
39

ijbm.ccsennet.org

Intternational Jourrnal of Businesss and Managem
ment

Vol. 14, No.
N 5; 2019

in the first part of the crisis; see Tu
utino, Colasim
mone, Brugnon
ni, & Riccetti, 2017, for ann analysis of the
t Italian
banking ssystem behaviior between 2008 and 20122), this effort could
c
be overssized not onlyy by a wrong evaluation
e
of the releevance of the crisis, but also because of tthe pressure made
m
by stakeh
holders on ban
anks requesting
g an effort
beyond thheir “proper” role (stirring up many probblems from th
he accounting of the firms tto the accountting of the
banks), reesulting in som
me possible caases of illegal maladministrration.
In order to distinguishh between thee two proposeed views, we insert a dumm
my for the sppecific effect of
o Italy in
2016, thaat we call ITA__2016.
The year dummy 20166 concerns the bail-in proceddure for large systemic banks that peremp
mptorily enters into force
in all Euurozone countrries from the first of Januuary 2016. Th
herefore, shareeholders of thhe biggest ban
nks of the
Eurozonee can really loose their moneey in the casee of strong strructural imballance and solvvency problem
ms, before
being resscued by the Single
S
Resolution Fund andd by the goveernments. Thiss should imply
ly a larger sto
ock market
volatility.. Market dataa seems to sup
pport this ideaa, as shown in
i Figure 1: Euro
E
Stoxx Baanks index hiighlights a
growth of the standardd deviation fro
om 1.7% in 20015 to 2.6% in
i 2016 (moree than 50% inncrease). Moreeover, this
growth iss not driven by
b an aggregaated shock thhat increases macroeconom
m
mic instability and, consequ
uently, the
overall sttock market volatility.
v
Indeeed, in the saame period, th
he standard deeviation of thhe Euro Stoxx
x 50 index
remains ssubstantially unchanged
u
or, rather, it decrreases slightly
y from 1.5% in
n 2015 to 1.4%
% in 2016. Th
he peculiar
behavior of the bankinng sector can be driven byy an overall health deterioration of the bbanking system or by a
structurall change, probbably due to the introductiion of bail-in. In order to test this posssibility, we peerform our
regressionn interacting the 2016 dum
mmy with alll the explanattory variables. If all coeffic
icients, from β12 to β20,
result joinntly non-statisstically signifi
ficant then thee stock markett volatility gro
owth is due too health deteriioration of
the bankiing system, othherwise there is a structurall change that could
c
be due to
t the introducction of bail-in.

nks, the Italiann stock markeet index
Figuree 1. Stock marrket volatility (standard devviation) for Itaalian listed ban
(FTSE
E MIB), the EURO
E
STOXX
X Banks indexx and the EUR
RO STOXX 50
0 index. The sstandard deviaation is
computed between Jannuary and Nov
vember 2015 and
a 2016.
Followingg the results usually
u
found in the literatuure, we expect to observe so
ome relationshhips between the
t chosen
idiosyncrratic independdent variables and stock pricce volatility ass proxy for baank riskiness. In particular, we expect
to see an increase of sttock price volaatility when:
•
the size, that is total
t
assets orr logarithm off total assets,, decreases. In
ndeed, a largeer bank could
d be more
diversifieed and, overalll, can receive stronger goovernment hellp because it is too-big-to--fail. The lattter feature
should bee true before the introducttion of bail-inn, therefore we
w expect that this feature hhas to disapp
pear in the
analysis oon 2016. Connsequently, wee imagine a neegative β1 and
d a positive β12 and the sum
m of the two should be
not statisttically significcant;
•
the ccapitalization (or the Tier 1 ratio) decreaases, because a less capitalized bank has a larger leverrage and is
less resiliient to losses. This effect co
ould be magnnified by the bail-in
b
entry in
nto force, evenn if it should be
b present
in any casse. Therefore,, we expect a negative
n
β2 annd a negative or
o not statisticcally significan
ant β13;
•
the return on asssets is reducced, because of worse prrofitability, fo
or instance ddue to inefficcient bank
managem
ment, and increases the defaault risk. How
wever, a higheer ROA could
d also be assoociated to a risskier bank
(because of the usual risk-return
r
traade-off). The introduction of
o bail-in should not changge the evaluattion of the
40

ijbm.ccsenet.org

International Journal of Business and Management

Vol. 14, No. 5; 2019

ROA. Thus, we expect a negative β3, but we cannot exclude a positive sign, and a not statistically significant β14;
•
the net interest margin diminishes, because of the worse profitability on the banking core business due, for
instance, to lower interest spreads. However, a lower NIM could also be associated to less risky loans and to a
reduced maturity transformation between assets and liabilities thus decreasing the default risk. The bail-in
introduction should not change the evaluation of the NIM. Therefore, as for the ROA, we expect a negative β4,
but we cannot exclude a positive sign, and a not statistically significant β15;
•
the volume of trading and derivatives (gain/losses on trading and derivatives) increases, because these
activities could be characterized by strong market risks and could bear high losses. However, these activities
could also be associated to a lower default risk (in presence of well diversified and hedged trading portfolio),
because they can present better liquidity compared to traditional loans, and can help the bank in its business
diversification. The introduction of bail-in should not change the evaluation of this variable. Thus, we expect a
positive β5, but we cannot exclude a negative sign, and a not statistically significant β16;
•
the non-performing loans (NPLs) increase, because they represent a deterioration of the quality of loan
assets, that implies higher losses (and consequently, higher impairment, loan loss reserves and capital
requirements) due to the credit risk. The introduction of bail-in should not change the evaluation of this variable,
even if this effect could be magnified by the bail-in entry into force. Therefore, we expect a positive β6 and a not
statistically significant (or positive) β17;
•
the reserves on NPLs decrease, because the bank is not adequately facing the credit risk due to NPLs. As
for the NPLs, the introduction of bail-in should not change the evaluation of this variable, even if this effect
could be magnified by the bail-in entry into force. Therefore, we expect a negative β7 and a not statistically
significant (or negative) β18;
•
the short-term funding increases, because it decreases the funding stability and increases the liquidity risk.
The liquidity risk should be enlarged by the introduction of bail-in, because a reduced confidence in the financial
system can increase the funding problem of banks. Therefore, we expect a positive sign for both β8 and β19;
•
the presence of subordinated debt increases, because it could increase the cost of funding, especially after
the introduction of bail-in. However, it could also reduce the default risk, improving the market discipline on the
bank. Then, we expect a positive β9, but we cannot exclude a negative sign, and a positive β20.
Table 2 summarizes what we expect to find.
Table 2. Variables and expected sign of the coefficients
Acronym

Variable

Proxy

Expected effect

TA

Total assets

Size

β1 -

CAP

Equity on assets

Capitalization

β2 -

ROA

Return on assets

Profitability

β3 -/+

NIM

Net interest margin

Profitability on loans

β4 -/+

TD

Gain on trading and derivatives on assets

Volume of trading and derivatives

β5 +/-

NPL

Non-performing loans on gross loans

Credit risk

β6 +

RNPL

Loan loss reserves on NPLs

Credit risk

β7 -

ST

Short term funding on assets

Liquidity risk

β8 +

SUB

Subordinated borrowing on assets

Cost of funding or market discipline

β9 +/-

ITA2016

Dummy country Italy in 2016

Bail-in introduction in 2016

β11 +

TA*D2016

Total assets

Bail-in introduction in 2016

β12 +

CAP*D2016

Equity on assets

Bail-in introduction in 2016

Β13 =/-

NPL*D2016

Non-performing loans on gross loans

Bail-in introduction in 2016

Β17 =/+

RNPL*D2016

Loan loss reserves on NPLs

Bail-in introduction in 2016

Β18 =/-

ST*D2016

Short term funding on assets

Bail-in introduction in 2016

Β19 +

SUB*D2016

Subordinated borrowing on assets

Bail-in introduction in 2016

Β20 +

The results of the estimate of Equation 1 are reported in Table 4 and 5 in Section 4.1. However, we perform
some robustness checks substituting some of the selected variables with other proxies of the same analyzed bank
characteristics, as reported in Table 3. The results are reported in Table 6 in Section 4.2.1.
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Table 3. Variable used for the robustness checks.
Bank feature

Baseline regression variable

Size

Total Assets

Alternative variable
Logarithm of total assets

Capitalization

Equity on total assets

Tier 1 ratio

Profitability

ROA

Operating profit on average total assets

4. Results
4.1 Baseline Regression
As already explained in the Methodology section, we analyze the dataset with a pooled ordinary least squares
regression (POLS), and with the static panel approach, that is with random effects (RE) and with fixed effects
(FE).
First, we add the year dummies in order to catch possible common time effects, especially due to the evolution of
the sovereign debt crisis. We find these dummies statistically very significant and the regressions present a very
good fit of the data (for instance the R2 of the POLS regression is 70.3%). Despite the presence of year dummies,
our residuals present heteroscedasticity problems pointed out by all heteroscedasticity tests (Breusch-Pagan,
White, Modified Wald test for groupwise heteroscedasticity), even if the Wooldridge test for autocorrelation does
not highlight the presence of autocorrelation. Given the presence of heteroscedasticity, we choose to use
cluster-robust standard errors.
We also check for multicollinearity problems. All the continuous variables present a variance inflation factor
(VIF) below 3 (see the last column of Table B1 in Appendix B), therefore there aren’t any multicollinearity
problems (obviously the multicollinearity increases including the variables interacted with the 2016 year
dummy).
After the estimates, we have to choose the favorite model among the pooled, the random effects and the fixed
effects ones. In order to choose between POLS and RE, we use the Breusch and Pagan Lagrangian Multiplier
test for random effects and, in every case, the test rejects the null hypothesis (with a p-value below 1%),
therefore the RE model has to be preferred. To select the best model between the POLS and FE ones, we perform
the F-test on all the dummies for the subject-specific effects (the fixed effects). We always reject (with a p-value
well below 1%) the null hypothesis that all dummies are jointly non-significant, therefore the FE model has to be
used. In order to choose between the RE and FE regressions, we employ Mundlak's approach (Mundlak, 1978),
that is a Hausman test using a procedure based on auxiliary regressions in order to overcome the
heteroscedasticity problem. We find that the FE approach has to be preferred. Table 4 reports the results of the
FE regression.
Moreover, we perform the backward iteration process. Reduced regression is reported in Table 5. It confirms the
results of the full model and increases the statistical significance of some theoretically important variables.
Empirical evidence shows that stock market volatility of the large listed banks included in our sample:
•
decreases (as expected) when capitalization (equity on total assets ratio) increases, because the market
knows that the more capitalized financial intermediaries are more resilient;
•
decreases (as expected) when the ROA increases, because of raising operational efficiency and a better
profitability;
•
increases when the net interest margin increases, probably because it could represent a bank strategy with a
worse portfolio diversification, more exposed on traditional lending in a period of economic crisis and/or
associated to riskier loans (higher credit risk and/or larger maturity transformation between assets and liabilities)
with the consequent possible growth of NPLs. Moreover, this finding could be reinforced by the strong concern
of the European Central Bank (for instance with the 2014 “Comprehensive Assessment”) about the credit assets
of the banks, compared to a relatively reduced focus on trading books and derivatives. Indeed, the problems
related to a high level of NPLs (in conjunction with a low capitalization), together with a low interest rate
environment and IT progresses, apply pressure on the traditional banking business model. As highlighted by
Bonaccorsi di Patti, Felici, and Signoretti (2016), a diversified business model can stabilize bank performance in
the business cycle. However, a change in the business model is neither simple nor achievable in a short time span,
also requiring innovations and a change in the strategic vision of the top management, with a conciliation
between short term commercial targets and long-term strategic targets which is not simple;
•

increases (as expected) when the NPLs grow because the market perceives the larger credit risk (perhaps
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We find that 2016 presents a different behavior of some explanatory variables, therefore the bail-in can really
imply some changes in the stock market evaluation of large banks. In particular:
•
when the total assets increase, stock market volatility increases and it could be coherent with the loss of the
too-big-to-fail perception for the bigger banks. However, the positive coefficient cannot be easily explained: as
already said, we expected to find a significant negative coefficient before the bail-in and a non-statistically
significant coefficient after the introduction of bail-in, instead we find a not statistically significant coefficient
before the bail-in that becomes positive after bail-in introduction;
•
when the short-term funding increases, stock market volatility increases because of the growing liquidity
risk and the consequent possible presence of a monetary imbalance. This effect is present in 2016 and not in the
previous period. Growing attention on the short-term funding issue in 2016 can be related to the introduction of
bail-in and its systemic consequences on investors’ confidence in the financial system. Indeed, the Italian
experience shows that, after burden sharing in November 2015, the collection of deposits decline for the Italian
banking system, because of the already mentioned reduced confidence in the financial system;
•
the dummy ITA2016 is statistically significant and positive. Therefore, the Italian banking sector stock
market volatility is relatively higher and it goes beyond the deterioration in health of the banking sector
(emerging from a higher level of NPLs for the Italian banks or a lower level of capitalization) and beyond the
overall change in the volatility of the whole sample in 2016. It indicates a further country specific effect, which
could be related to some peculiar features of the country (for instance the macroeconomic situation) and/or due
to an effect related to the introduction of bail-in after the resolutions made in November 2015. Obviously, we
cannot discard the hypothesis that our model presents omitted relevant variables and the dummy ITA2016
catches the presence of omitted characteristics which are particular for Italy in 2016, or other features that could
have a distinctive influence on Italy in 2016. However, this result is a strong clue that the reason could be related
to the particular effect of bail-in introduction in Italy, especially after the resolution of four banks at the end of
November 2015. Moreover, even a possible misspecification due to an omitted variable could be related to a
structural change in model parameters in 2016 due to the introduction of bail-in itself.
All these findings can be signs of the effect of the bail-in.
A related and relevant consideration is on the possible low level of market efficiency. Indeed, the market should
have modified its stock evaluation since the BRRD approval in 2014. If there is a change in 2016 and it is
stronger in Italy after the November 2015 burden sharing (as an early application of the BRRD) with the
resolution of four banks that makes the investors really aware of the increased risk level, then we could probably
reject the hypothesis of strong efficiency in stock markets. However, as already explained, the efficiency level
could be lower in Italy because the shareholder structure is often characterized by the presence of small
corporate and retail investors, who are not informed and have low financial literacy, and by a relatively lower
presence of institutional investors. This consideration can also support the idea that some Italian banks
implement the unfair practice of selling their own stocks to their account holder without broadly warning about
the actual risk.
4.2 Robustness Checks
We perform some robustness checks that largely confirm the reported results.
4.2.1 Alternative Variables
Firstly, we substitute some of the previously listed variables with the alternative variables reported in the last
column of Table 3. The methodology is always a panel analysis with fixed effects. We perform this analysis both
on the estimate implemented with all the variables and on the estimate implemented with the variables reported
in Table 5 that contains the reduced form after the backward iteration. Both robustness checks confirm the main
results obtained. Table 6 reports the results obtained with the reduced form.
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Table 6. Estimates of the robustness checks on the reduced form presented in Table 5 and reported here in the
first column (baseline)
Variable

Baseline

lnTA16

CAP

-.185

-.181

-.244

-.185

(0.0723)

(0.0795)

(0.0037)

(0.0749)

ROA
NIM
NPL
RNPL
YEAR2011
YEAR2012
ITA2016
TA16
ST16

Tier1

OP

Outliers

-.195

-.200

-.315

-.189

(0.0888)

(0.0829)

(0.0000)

(0.1022)

.681

.614

.378

.664

.710

(0.0170)

(0.0284)

(0.0782)

(0.0365)

(0.0155)

.059

.059

.039

.059

.059

(0.0017)

(0.0016)

(0.0000)

(0.0052)

(0.0021)

-.015

-.014

-.014

-.010

-.015

(0.0950)

(0.1383)

(0.1251)

(0.3273)

(0.1024)

1.320

1.330

1.258

1.255

1.279

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

.773

.784

.784

.812

.776

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

1.126

.941

1.252

1.041

1.123

(0.0006)

(0.0011)

(0.0004)

(0.0004)

(0.0007)

4.83E-10

4.94E-10

4.64E-10

4.75E-10

(0.0248)

(0.0261)

(0.0300)

(0.0264)

.007

-.006

.005

.008

.007

(0.0831)

(0.6060)

(0.3217)

(0.0282)

(0.0838)

lnTA16

.058
(0.0731)

Tier1

.002
(0.9157)

OP

-.029
(0.7163)

CONST

2.586

2.602

2.105

2.718

2.550

(0.0006)

(0.0006)

(0.0019)

(0.0012)

(0.0009)

We can highlight some differences compared to the baseline model: first, the variable RNPL (loan loss reserves
on NPLs), that is marginally significant at 10% p-value in the baseline regression, is not statistically significant
in other specifications. Second, the variable ST16 (short term funding after bail-in introduction) is statistically
significant only in two of the four robustness checks. Third, the regression with Tier 1 ratio instead of the equity
on total asset ratio shows a not statistically significant Tier 1 ratio; the same applies to the operating profits used
instead of ROA. However, when including Tier 1 or operating profits as explanatory variables, the other
coefficients of the regressions do not present significant changes. Indeed, all regressions substantially confirm
the findings showed in Table 5: capitalization ratio and ROA are inversely related with volatility, NPLs are
directly related, reserves on NPLs are inversely related (even if they are statistically significant at 10% only in 1
out of 4 regressions), volatility is higher in 2011-2012 and in Italy in 2016. Moreover, total assets, confirmed by
the logarithm of total asset, present a change in 2016 coherent with the loss of the too-big-to-fail perception due
to the bail-in introduction. In some cases, such as for the variable NPL, the value of the coefficient is even the
same in almost all regressions. Overall, there are no statistically significant coefficients that change their sign.
4.2.2 Outliers
Even if the fixed effects model can already partially address the issue of outliers, to further check the robustness
of our results, we analyze the presence of outliers. Therefore, we perform an analysis of leverage, Cook’s
distance and DFBetas. We find that four banks (two Greek and two Italian ones) could be considered as outliers:
Alpha, Carige, Eurobank Ergasias and Monte dei Paschi di Siena. We repeat the estimates after deleting these
four banks and results are reported in the last column of Table 6. Results are very robust: the significant variables
do not change their signs and coefficients are almost unaffected. We only signal two very minor changes: ROA
and RNPL modify their p-value from slightly below 10% to slightly above 10%.
They are all fixed effects models. The last column (“Outliers”) contains the estimate without four banks
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evaluated as outliers. LnTA is the logarithm of total assets, Tier1 is the Tier 1 ratio, OP is the operating profit on
average total assets. We report the coefficient estimate and, below (in brackets), the respective p-value.
5. Conclusions
In many countries, the default of a bank is usually managed differently from the default of a firm working in
another industrial sector. Indeed, before the bankruptcy administration, there is a management administration
phase in order to reduce the negative effects on the financial and economic systems. Moreover, the rescue of a
bank often implies the rescue of the investments of shareholders and creditors of the bank, producing a
widespread feeling that the financial instruments issued by banks are almost risk free. These bail-outs often
involve large costs for the public budget. In order to reduce the costs for the tax payer and to break the vicious
circle between banking crises and sovereign debt crises, the European Union approved the BRRD that contains a
new framework for the banking crisis management, including the so-called “bail-in”.
Furthermore, the BRRD aims at improving the market discipline and at reducing the moral hazard risk of banks
that appear too-big-to-fail.
However, the BRRD has raised a lot of criticisms and many Governments use complex law dispensations in
order to avoid the bail-in procedure (see, for instance, the case of Banca Monte dei Paschi di Siena in Italy or,
before the BRRD entrance into force, the case of Hsh Nordbank in Germany when the European Commission
allowed public help without the burden sharing application). In other cases, after the bail-in application,
Governments have to refund the households that lose their money invested in subordinated bonds in order to
reduce the growing reputational risk (for instance, the case of Andelskassen in Denmark). Indeed, the loss of
confidence in the banking system can cause serious damage to the whole financial and economic system
(systemic risk). For instance, a panic selling of banking instruments in the markets can create financial instability,
or low confidence in the financial system can reduce the collection of deposits (and make it more expensive)
thus reducing the credit supply.
A stylized fact that can be easily related to the introduction of bail-in, is the very large volatility of the stock
market prices of Italian banks in 2016, after the fact that in November 2015 four Italian banks underwent the
burden sharing procedure, as an early application of the BRRD, with the writing off of stocks and subordinated
debts sold also to small corporate and retail investors, the creation of four bridge banks and of a bad bank. The
presence of local retail investors and of banking foundations owning deposits, bonds and shares are quite a
particular Italian characteristic that, on one hand, gives “patient” funds to the banks but, on the other hand, can
create a widespread “panic crisis” with consequent large fluctuations of stock market returns involving the whole
banking system because retail investors are not sufficiently informed to discriminate financially sound banks
from banks in distress. Moreover, this panic should be more focused on subordinated bondholders given the
radical change in their risk after the introduction of the bail-in. Nothing changes at a theoretical level for shares
and hybrid instruments intended to become capital if the equity is not sufficient to absorb the losses. However, as
already explained, in the past the bail-out procedure also saved shareholders and holders of hybrid instruments
by using external funds (usually public ones). A stock market turmoil is a symptom of this belief about the
almost risk-free nature of bank shares; furthermore, the fact that in Italy it happens after the burden sharing of
four banks means that many investors were unaware of the risk and of the legislation change due to the BRRD.
In this paper we use an econometric analysis in order to assess if the above considerations are supported by
empirical evidence. Hence, we analyze if there is a change in stock market volatility in 2016 and if Italy presents
an even stronger and particular effect due to the burden sharing of November 2015 and the distinctive
shareholder structure of Italian banks. We find that in 2016 the model for stock market volatility changes and the
changes can be theoretically consistent with the introduction of bail-in. Moreover, Italy shows even greater
volatility. Therefore, we can affirm that:
•
before bail-in introduction the investors feel that the shares of banks are not very risky, otherwise the bail-in
should have had a limited impact on the expectations of shareholders (and hence on the equity prices), since
equity investment should always have been considered a risky investment whose value is canceled in case of
default;
•
the stock market efficiency is low given that the BRRD should have been effective since its approval in
2014. Moreover, the higher volatility level in Italy, where there is a strong presence of retail investors owning
bank shares who could have understood the contents of the BRRD only after the burden sharing of November
2015, reinforces the above consideration.
As already said, we cannot discard the hypothesis that our model presents omitted relevant variables able to
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explain the different behavior of the model in 2016. However, this result is a strong clue that the introduction of
bail-in could have implied higher stock market volatility not driven by an overall health deterioration of the
banking system, detectable from the accounting data used as independent variables in our models (for instance,
the capitalization or the percentage of NPLs).
Moreover, the present analysis should be extended to subordinated and senior debts. Indeed, the bail-in
procedure implies that a bank is rescued with the conversion of subordinated and senior bonds, each according to
its seniority. Therefore, it may be interesting in the future to conduct a similar research, specifically based on
these instruments.
Regarding our interpretation on market efficiency, we cannot affirm with certainty that the markets present low
efficiency and presence of irrational investors, because we can alternatively assume that investors hypothesize
flexible behavior of the European Commission in BRRD application. However, even though we cannot say if the
bail-in procedure applied to a large bank can trigger a systemic crisis, the above findings can be a warning signal
not to overstate market efficiency and the rationality of investors.
These findings support the need to check the BRRD, as already planned in meetings of the European financial
ministers, in order to correct some aspects of the regulation. However, the way to improve the BRRD is still
under debate. For instance, regarding consumer protection issues, in order to solve the problems connected to
“misselling” to retail investors, Philippon and Auser (2017) on the one hand, propose a revision of the CRD IV
and MiFID (Markets in Financial Instruments Directive), including “a rule that retail investors cannot be sold
directly to retail investors. They can, of course, choose to be exposed to such debt, but only via diversified
mutual funds”. On the other hand, EBA and ESMA (2018) propose that “an exemption based on Article 44(3) of
the BRRD or Article 27(5) of the SRMR can be applied to the retail instruments”. In practice, the former
proposal asks for a tighter and more defined regulation to avoid uncertainty and discretionary decisions, while
the latter asks for a more flexible regulation to avoid contagion and “a disproportionate destruction in value”.
The World Bank finds that in all the recent banking crises there is no pre-existing resolution plan, nor a
pre-defined loss absorbency capacity composed of bonds issued to be converted in case of default. However,
these two conditions are determinant for a successful application of the bail-in procedure. Indeed, the bail-in tool
has been applied since January 2016 while the loss-absorbing capacity in the Banking Union is being
implemented in 2019 (with the MREL/TLAC requirements). Therefore, there is a gap between the capacity of
the financial regulator to bail-in the liabilities of financial institutions and the existing “bail-inable” liabilities on
banks’ balance sheets. Consequently, such a radical regulation change should have been introduced in a longer
time span with a slow phase-in, in order to avoid financial turmoil and the consequent attempt of governments to
circumvent the bail-in procedure, weakening the credibility of the whole BRRD.
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Notes
Note 1. European Parliament (2014), DIRECTIVE 2014/59/EU OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 15 May 2014.
Note 2. Obviously, financial literature find that the opposite causal relation is also at work: global and regional
macroeconomic events are the most important shocks affecting volatility, creating the breakpoints in the
volatility time series (see, for instance, Aggarwal, Incan, & Leal, 1999, or Todea & Petrescu, 2012).
Note 3. Policymakers are also trying to use volatility as an early warning signal of future financial and economic
instability. However, financial literature find contrasting evidences. Indeed, many papers show that also very low
volatility is a significant predictor of banking crises. Indeed, low volatility is followed by credit growth,
indicating that investors are more likely to assume high risk in periods of low volatility, consistently with the
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Minsky instability hypothesis, thus increasing the likelihood of a crisis. Brunnermeier and Sannikov (2014)
identify what they term the “volatility paradox” where low risk can paradoxically increase the probability of a
systemic event.
Note 4. Bessler, Kurmann, & Nohl (2015) contribute to understand the structure and time-variation of systematic
and idiosyncratic risks for banks. They study US bank holding companies for the 1986–2012 period by
decomposing total risk into systematic market-wide risk, systematic banking-industry risk, and idiosyncratic
bank risk.
Appendix A
Banks in the sample, with the name of their home country and the value of their total asset at the end of
2015.
Name

Country

Total Assets - th EUR

Aareal

GERMANY

51.948.000

Alpha

GREECE

69.296.200

Banca Carige

ITALY

30.298.900

Banca Monte dei Paschi di Siena

ITALY

169.012.000

Banca Popolare dell'Emilia Romagna

ITALY

61.261.200

Banca Popolare di Milano

ITALY

50.203.300

Banca Popolare di Sondrio

ITALY

35.537.600

Banco Bilbao Vizcaya Argentaria

SPAIN

750.078.000

Banco Comercial Português

PORTUGAL

74.884.900

Banco de Sabadell

SPAIN

208.627.800

Banco Popolare

ITALY

120.509.600

Banco Popular Espanol

SPAIN

158.649.900

Banco Santander

SPAIN

1.340.260.000

Bank of Ireland

IRELAND

130.960.000

Bankinter

SPAIN

58.659.800

Barclays

UK

1.524.497.667

BNP Paribas

FRANCE

1.994.193.000

Caixa Geral de Depositos

PORTUGAL

100.901.000

Commerzbank

GERMANY

532.641.000

Crédit Agricole

FRANCE

1.529.294.000

CREDEM

ITALY

37.455.300

Deutsche

GERMANY

1.629.130.000

Erste

AUSTRIA

199.743.400

Eurobank Ergasias

GREECE

73.553.000

ING

NETHERLANDS

841.769.000

Intesa Sanpaolo

ITALY

676.496.000

KBC

BELGIUM

252.356.000

Mediobanca

ITALY

70.710.600

Nordea

FINLAND

301.590.000

Société Générale

FRANCE

1.334.391.000

Swedbank

SWEDEN

236.306.131

UniCredit

ITALY

860.433.400

UBI

ITALY

117.200.800
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Appendix B
Descriptive statistics
Table B1. Descriptive statistics for the baseline model variables, including the Variance Inflation Factor (VIF)
values of the independent variables
Variable Mean

Std. Dev. Min

Max

SV

2.89

1.36

9.84

TA

4,89E+08 5.96E+08 2.63E+07 2.16E+09 1.80

CAP

6.10

2.02

-.968

13.07

ROA

-.02

1.01

-6.702

4.43

1.63

NIM

1.66

.61

.37

3.15

1.90

TD

.08

.16

-.68

.60

1.19

NPL

9.71

8.54

.44

50.43

1.84

RNPL

54.18

16.21

28.81

117.1

1.14

ST

59.20

13.54

27.49

92.49

1.94

SUB

1.57

.89

.02

3.79

1.30

1.22

VIF

2.56

Table B2. Correlation matrix among the baseline model variables
SV

TA

TA

-0.2185

1

CAP

ROA

NIM

TD

RNPL

NPL

ST

CAP

0.0250

-0.4240

1

ROA

-0.4866

0.1343

0.2807

1

NIM

0.3430

-0.3091

0.5374

-0.0983

1

TD

-0.0810

0.3305

-0.1695

0.1377

-0.1416

1

RNPL

-0.1378

0.0345

0.0477

0.0264

0.0521

-0.0833

1

NPL

0.5823

-0.3004

0.3192

-0.3335

0.3738

-0.0830

-0.2194

1

ST

0.3874

-0.4009

0.1309

-0.2409

0.4518

-0.0211

0.0541

0.4585

1

SUB

-0.0012

-0.2991

0.3346

-0.0453

0.1753

-0.1141

0.0439

0.0363

-0.0991
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