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Abstract

In this paper, by means of econometric models, we investigate the relationship between risk governance and
performance of the Eurozone’s Global Systemically Important Banks (G-SIBs), over the period 2014-2018. The
results of the quantitative analysis show that the choice to appoint a Chief Risk Officer (CRO) can be useful to shrink
the bank risk-taking. Furthermore, we find that the importance attributed by the bank to the CRO — in terms of
membership of the executive committee and in terms of remuneration — is positively correlated to both profitability
and bank risk-taking. In addition, the analysis shows that the activity carried out by the Risk committee can be
helpful to break down the risks.
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1. Introduction

The field of research covered by this paper is that which, in the sphere of the broader topic of corporate governance,
concerns the study of the relationship between risk governance and performance of banks.

Corporate governance is considered as the set of relationships between management, the board of directors,
shareholders and other stakeholders. It establishes the objectives and determines the means to achieve them and to
monitor corporate performance (OECD 2003).

Instead, the concept of risk governance is intended as the framework through which the board of directors and top
management establish the overall strategy and risk of the company, which should be adequately identified, measured
and managed (FSB 2013).

This paper analyzes the relationship between various risk governance variables and some bank performance
variables, in order to highlight the possible connections. The risk governance variables examined are the following:
CRO Present; CRO Executive; CRO Top 5; CRO Centrality; Risk Committee Experience; Active Risk Committeg;
Board Independence. While the bank performance ratios used are the following: return on average equity (ROAE);
return on average assets (ROAA); risk-adjusted return on average equity (RAROAE); risk-adjusted return on average
assets (RAROAA). In addition, we also consider the Z-score ratio, which represents a synthetic measure of the
degree of corporate solvency.

The literature on the subject mainly uses data relating to the US banking system. In this study, using multiple linear
and log-linear regression models, we analyze how specific risk governance variables are able to influence the
performance of Eurozone’s Global Systemically Important Banks (G-SIBs), from 2014 to 2018. It is a sample of
banks little explored even by the most recent literature.

The paper is structured as follows. Section 2 presents a literature review on the concerned topic. Section 3 describes
the methodology and the multiple regression models adopted in the analysis. Section 4 presents the empirical results.
Lastly, Section 5 concludes the paper.
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2. Related Literature

The academic literature that analysed the relationship between risk governance and bank performance is rather
sparse.

Part of the literature on risk governance highlights the need for the presence of a collegial body (Risk committee)
within the board of directors, in relation to its support for risk management at group level. Not only, this literature
also stresses the importance of the designation of a specific subject, the Chief Risk Officer (CRO), in charge of
supervising all the bank risks, as well as keeping the board constantly informed on the matter.

With reference to the relevance of the activities carried out by the Risk committee and the CRO, the analysis carried
out by Mongiardino and Plath (2010), for example, identifies some best risk governance practices, stressing the
importance of an independent and authoritative Risk committee set up within the board of directors, as well as the
establishment of the CRO as a member of the bank’s executive committee. Furthermore, according to these authors,
the CRO should report to both the CEO and the board. Similarly, Lingel and Sheedy (2012) argue that some risk
governance variables are particularly important in determining the risk profile of banks. In particular, this concerns
the inclusion of the CRO in the senior executive team, the remuneration of the CRO (ranked in the Top 5 paid
managers), the activity carried out by the Risk committee, as well as the percentage of members of the Risk
committee with professional experience in the financial sector. More recently, Dupire and Slagmulder (2019) prove
that European financial institutions with powerful owners are negatively associated with CRO and Risk committee
presence. While institutions with state control and higher board independence have more independent Risk
committees.

With specific reference to the presence of the CRO, Aebi et al. (2012) show that banks in which the CRO directly
reports to the board of directors, rather than directly to the CEO, outperform their competitors in terms of stock
returns and ROE during the financial crisis of 2007-2008. Furthermore, Dong et al. (2014), relative to the Chinese
banking system, report that the presence of CRO on the executive team significantly reduces bank risk-taking.

With specific regard instead to the relevance of the Risk committee, Battaglia and Gallo (2015), analyzing a sample
of Chinese and Indian listed banks over the period 2007-2011, find that banks with larger Risk committee perform
better in terms of profitability (ROE and ROA). However, they argue that the evaluation of banks expressed by the
market is negatively associated with the size of the Risk committee, as well as positively associated with the number
of the Risk committee’ meetings.

A peculiar aspect concerning risk governance, often analysed from the literature following the outbreak of the
international financial crisis, is about the relationship between independence of the members of the board of directors
and the level of bank profitability and risk. However, the studies conducted on this issue have not always found a
point of agreement.

Pathan and Faff (2013), using a broad panel of large US bank holding companies over the period 1997-2011,
demonstrate that both size and independence of the board have a negative impact on bank performance. Similarly,
Erkens et al. (2012) prove that financial firms with a higher percentage of independent boards and higher
institutional ownership experienced worse stock returns during the global financial crisis of 2007-2008. However,
Adams and Mehran (2012), analyzing the relationship between board structure and performance of a sample of
banking firm data that spans 34 years, find that board independence is not related to performance, although board
size is positively related to performance. A dissenting argument is provided by the recent research of Harkin et al.
(2020). Using data for UK banks over the period 2003-2012, they find that independence in the governance structure
affects both risk and return.

With reference to the bank risk-taking, Pathan (2009), using a sample of large US bank holding companies over
1997-2004, shows that there is a negative correlation between the independence of the board and the overall
riskiness of the bank. In fact, the greater the percentage of total directors who are independent, the lower the bank
risk-taking. Similarly, Brand&-Marques and Oppers (2014), analyzing data from major banks of various advanced
and emerging market economies (where about 50 percent of the banks are from the U.S.), find that independence at
board level leads to reduced risk. Also the research of Battaglia and Gallo (2017) comes to similar conclusions.
Analyzing a sample of European banks during the crisis, they show that banks with more independent directors had a
lower probability of default during the crisis.

Always with reference to the independence of the board of directors, Minton et al. (2014) examine how the presence
of financial experts among independent directors relates to risk taking and performance of U.S. banks during the
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period from 2003 to 2008. They find that the level of financial expertise among independent directors is positively
related to risk taking at the onset of the financial crisis.

3. Variables and Econometric Models

In this section, first we describe the variables of models (dependent variables, key independent variables and control
variables) and then we focus on models structure implemented.

In particular, for purposes of the regression analysis, we have classified the variables into the following categories:
— independent variables: risk governance variables (key independent variables) and control variables;
— dependent variables: performance variables.

The key independent variables, in turn, have been divided into the following categories:

— variables that measure the relevance of the person responsible for risk management (CRO Present, CRO
Executive, CRO Top 5, CRO Centrality);

— variables that measure the quality of the bank’s overall risk monitoring carried out by the board (Risk
Committee Experience, Active Risk Committee, Board Independence).

In particular, CRO Present represents a dichotomous variable that assumes a value of one if the bank has the figure
of the CRO and zero otherwise.

The CRO Executive variable, also dichotomous, is equal to one if the CRO is a member of the executive committee,
while it is equal to zero in the opposite case. In the event that it assumes a value of one, it is implicitly assumed that
the CRO has a significant influence and authoritativeness in the overall risk management, compared to the opposite
case.

On this issue, Aebi et al. (2012) show that banks in which the CRO reports directly to the board, rather than to the
CEO, performed better during the financial crisis of 2007-2008.

CRO Top 5 represents a dummy variable that assumes a value of one if the remuneration of the CRO is among the
top five highest considering the top managers, otherwise it assumes a value of zero.

The CRO Centrality variable, equal to the ratio between the remuneration of the CRO and that of the CEO,
represents a proxy of the importance attributed by the bank to the role of the CRO in the management of corporate
risks. This variable is zero in the absence of the CRO.

As indicated above, the second category of risk governance measures aims to assess the ability of the board of
directors to oversee the management of bank risks. This control activity is assessed, first of all, through some
variables that measure the quality of the activity carried out by the Risk committee, which is responsible for
monitoring and controlling the bank’s overall risk.

The Risk Committee Experience variable measures the quality and professional experience of the members of the
Risk committee in the financial sector (Aebi et al. 2012; Dupire and Slagmulder 2019; Ellul and Yerramilli 2013). It
is expressed by the percentage of directors who have had professional experience with companies operating in the
financial sector, compared to the total of its members. The underlying hypothesis considered is that an efficient Risk
committee is composed of members with adequate professional banking experience.

The Active Risk Committee variable measures the degree of activity of the Risk committee. The number of meetings
held by the latter in the reference year was considered (Aebi et al. 2012; Ellul and Yerramilli 2013; Lingel and
Sheedy 2012). Risk supervision, in fact, implies the need to guarantee constant monitoring of the same, as well as
adequate and timely adjustment actions aimed at containing risks.

The Board Independence variable indicates the percentage of independent members of the board of directors. The
inclusion of this variable in the regression models can help to understand if the boards of directors formed by
independent members play a significant role in the process of determining the bank’s profitability and risk.

With reference, however, to the dependent variables analysed, in order to measure the bank’s performance, the
following four indicators are considered: return on average equity (ROAE); return on average assets (ROAA);
risk-adjusted return on average equity (RAROAE), expressed as the ratio between the ROAE and its standard
deviation; risk-adjusted return on average assets (RAROAA), equal to the ratio between the value of the ROAA and
its standard deviation. As known, the RAROAE and RAROAA indicators are risk-adjusted performance measures.
As mentioned, we consider them equal to the relationship between the reference indicator (respectively, the ROAE
and the ROAA) and its standard deviation (Stiroh 2004; Stiroh and Rumble 2006). They have been included in the
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models because ROAE and ROAA are non-risk sensitive ratios: they do not take into account the risk assumed by
the bank.

To measure the risk appetite of each bank analysed, however, the Z-score indicator is also considered. It represents a
summary measure of the degree of corporate solvency (Boyd and Graham 1986; Boyd et al. 1993; Laeven and
Levine 2009; Stiroh 2004). Specifically, it defines the bank’s insolvency as the state in which the overall loss is
greater than the equity value. In this case, the Z-score represents a particular non-linear transformation of the bank’s
probability of default. It can be analytically expressed as:

Z-score = [ROAA+(E/A)]/o(ROAA)
where:
A = total asset;
E = equity;
o(ROAA) = standard deviation of ROAA.

The Z-score variable is therefore a risk indicator. It is equal to the inverse of insolvency probability: high value of the
Z-score indicates a low probability of bank default, and vice versa.

To verify the robustness of the relationship between the variables analysed, some control variables have been
included within the regression models. These are variables that do not directly affect the subject of the analysis.
Nevertheless, they contribute to ensuring that the error term is unrelated to the dependent variable. This is because
they are correlated with the independent variables.

Specifically, the control variables taken into consideration are the following: Bank Size (Note 1); NPL ratio; Tier 1
ratio; Total Capital ratio; Equity to Assets ratio; Net Interest Margin; Cost to Income ratio; Interbank ratio; Loans to
Assets ratio; Loans to Deposits ratio; Liquid Assets to Deposits ratio.

All the variables considered in this paper are analysed through multiple regression models. In particular, we utilize
the multiple linear model and the fixed effects model. For each model, the logarithm of the dependent variable is also
considered.

The underlying hypothesis is that there may be a significant relationship, of a linear or non-linear type, between
independent and dependent variables.

The pooled OLS is the linear model used. It’s expressed as follows:
Yit= o+ YmiPm * RGjem + XmoBme * Xjemz + Ui
where:
j=1, ..., 7, isthe cross section entity (bank);
ml=1, ..k
m2=k+1, ..., M;
t=2014, ...,2018;
Y, represents the performance variables for the j-th entity and t-th year;
a is the intercept in the regression function;
RG;m represents the k risk governance variables for the j-th entity and t-th year;
X;mz represents the M-k control variables for the j-th entity and t-th year;
Bmz is the regression coefficient for the k risk governance variables;
Bm2 is the regression coefficient for the M-k control variables;
Uj. is the error term for the j-th entity and t-th year.

In addition, the regression model on panel data with fixed individual effects is used. It allows to consider the internal
variability of each entity (bank). In fact, this model includes the heterogeneity of the analysis units. For example,
there may be differences between country and country in the performance of banks, in the levels of interest rates, in
the prices of real estate markets. There may also be differences between bank and bank regarding the management
skills, the scale, the location, or the industry exposure that affect both diversification choices and bank performance
(Stiroh and Rumble 2006). These unobserved differences are therefore covered by the fixed effects model.
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Therefore, the equation of the second regression model (fixed effects model) is as follows:
Yit = o+ Y miBm * RGjem + Y maBme * Xjpme + Sj + Ajt

where:

j=1, .., 7, isthe cross section entity (bank);

ml=1, ...,k

m2=k+1, ..., M;

t=2014, ...,2018;

Y, represents the performance variables for the j-th entity and t-th year;

a; is the intercept for the j-th entity;

RG;m represents the k risk governance variables for the j-th entity and t-th year;

X;mz represents the M-k control variables for the j-th entity and t-th year;

Bmy is the regression coefficient for the k risk governance variables;

Bmz is the regression coefficient for the M-k control variables;

sj is the individual-specific error component for j-th entity, constant over time;

A is the remaining random error component for the j-th entity and the t-th year.

For both econometric models, the corresponding log-linear model is also examined. It considers the logarithm of the
dependent variable.

In summary, the statistical models used relate the dependent variables (profitability and risk) and the independent
variables (risk governance) of the reference banks, in order to assess their type and strength of dependence.

Furthermore, the models consider some dimensional control variables. This in order to take into account some
characteristics of the balance sheet (total assets, equity, deposits, loans, etc.), as well as certain economic variables
(interest margin, cost income ratio, etc.) of the banks analysed.

4. Empirical Results

The data are collected using a variety of sources, including Moody’s Analytics BankFocus database, annual bank
reports, corporate governance reports, remuneration reports and company websites. In particular, the Eurozone’s
Global Systemically Important Banks (G-SIBs) are taken into consideration, over the period 2014-2018 (Note 2).

We consider a recent and short period characterized by moderate dynamics compared to the high financial turmoil
caused by the crisis that started in 2007. This in order to obtain results not distorted by the international financial
crisis. Furthermore, this period has not been analysed by previous studies and allows to avoid the difficulties in
examining the evolution of institutions over longer periods of time.

Moving on to data analysis, the matrix of correlations between the variables examined (Table 1) includes more
variables than those considered in the regression models (Tables 2 to 6). Some variables, in fact, have not been
considered because their correlation with other variables included in the model is very high. Their inclusion would
lead to collinearity problems.

In particular, Table 1 shows high degree of correlation between the Tier 1 ratio and Total Capital ratio variables. This
is because Tier 1 constitutes the best part of Total Capital. Therefore, including both variables in the regression
models would lead to undesired redundancy due to distortions on the regression coefficients. Furthermore, it should
be noted that the liquidity variables considered (Interbank ratio, Net Loans/Total Assets, Net Loans/Deposits, Liquid
Assets/Deposits) also have a strong correlation (Note 3). Consequently, in order to overcome this limitation, only the
variables that include the deposits are considered in the statistical analysis.
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Table 1. Correlation matrix

Liq.
RiskC Total Net Loans
CRO CRO CRO Active Equity Cost to Interb Assets
CRO omEx Board  Bank NPL Tierl  Capit Inter. ROA ROA Loans/ / RARO RAR
Pres  Execu Centr RiskC / Income ankra / Z-SCORE
Top5 perien Indep. Size ratio ratio al Margi A E Assets  Depos AA OAE
ent tive ality om. Assets ratio tio Depos
ce ratio n its
its
CROPresent 1 0,49 0,24 0,66 0,36 0,1 0,46 0,42 0,1 0,15 0,19 0,01 0,09 0,03 0,05 0,13 0,06 0,06 0,08 0,08 0,01 0,01 -0,1
CRO Executive 1 0,49 0,31 0,03 -081 0,63 0,05 0,13 0,27 0,26 -063 -076 -031 -019 0,47 0,34 -029 -047 0,33 0,02 0,02 -08
CRO Top5 1 0,46 0,01 042 021 0,5 0,1 0,41 0,48 022  -0,26 0,27 0,25 0,36 0,45 0,22 0,13 0,16 0,05 0,08 -0,48
CROCentrality 1 0,32 0 0,24 0,2 -0,33 0,11 0,01 -0,03 0,16 0,06 0,04 0,12 0,21 0,15 0,12  -0,08 0,06 0,06 -0,11
RiskCom.
1 0,19 0,26 0,46 0,2 0,35 0,36 0,08 0,23 0,1 0,15 0,18 0,2 0,06 0,07 0,1 0,02 0 -0,18
Experience
Active
1 0,42 0,21 0,01 0,44 0,45 0,74 0,9 0,31 0,16 0,43 0,48 0,35 0,46 0,29 0,01 0,02 0,85
RiskCom.
Board Indep. 1 0,3 0,16 0,16 0,2 0,46 0,37 0,04 0,05 0,23 0,28 0,09 033 0,18 0,11 0,11 -0,45
Bank Size 1 0,06 0,49 0,55 0,17 0,09 0,02  -0,04 0,19 0,36 0,4 05 0,35 0,02 0,01 0
NPL ratio 1 0,53 05 0,25 0 03 0,32 0,05 0,27 0,14 0,11 0,25 0,11 0,14 -0,28
Tier 1 ratio 1 0,96 0,13 04 0,36 0,42 0,09 0,37 0,05 0,07 0,2 0,41 0,42 -0,1
Total Capital
1 0,2 042 0,24 0,31 0,01 0,41 0,03 006 0,17 0,31 0,31 -0,12
ratio
Equity/Total
1 0,77 0,48 0,32 0,56 0,44 0,54 0,64 05 0,29 0,26 0,63
Assets
Net
1 0,41 0,27 0,57 0,26 0,65 0,7 0,61 0,04 0,04 0,72
InterestMargin
ROAA 1 0,98 0,8 0,07 0,4 0,38 0,27 0,79 0,81 0,45
ROAE 1 0,78 0,21 0,36 0,32 0,24 0,76 0,8 0,34
Cost to Income
1 0,16 0,67 068 0,57 0,36 0,38 -0,6
ratio
Interbank ratio 1 0,32 0,26 -0,28 0 0,02 -0,28
Loans/Total
1 0,91 -0,9 0,11 0,1 0,27
Assets
Loans/Deposits 1 -0,84 0,07 0,06 0,45
Liqg.
1 0,06 0,04 -0,17
Assets/Deposits
RAROAA 1 1 -0,02
RAROAE 1 -0,01
Z-SCORE 1

The table shows the matrix of correlations between the variables examined (performance variables, risk governance
variables and control variables). It includes more variables than those considered in the regression models:
“Interbank ratio” and ‘“Net loans/total assets” have not been considered. This because their correlation with other
variables included in the model is very high.

It’s also useful to keep in mind that both the sample of the banks and the timespan are rather limited. This could lead
to convenient interpretations. However, the analysed dataset does not allow definitive conclusions.

In addition, it should be noted that the statistical analysis under consideration takes into account the clustered
standard errors. This because the characteristics of each bank are similar for groups of observations within the same
cluster (for example total assets). Among the advantages associated with their adoption there is the possibility of
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obtaining smaller standard errors. Consequently, the confidence intervals will be narrower, the test statistics higher
and the p-values lower. The latter, among other things, could lead to misleading conclusions.

Table 2. ROAA regression on risk governance variables

Dependent wariable:

Return on Average Assets - ROAA log(Return on Average Assets - ROAA)
Pooled OLS Pooled OLS EBank FE Bank FE  Log-linear OLS Log-linear OLS Log-linear FE Log-linear FE
(1) (2) (3) (4] (5) (6) &3] (8]
CRD Present -2.1716%* -0.2842 -2.2294 -2.8275 -4, 00364k -0.2918 -1.1542%% -1.3627
[8.9033)  (8.3473)  (@.2687)  (@.4839) {1.7205) (@.7785) (8.5377) [0.9228)
CRD Executive 1. 9935 4, 195@%*
{@.9136) (1.7304)
CRD Top 5 @.1526 2.157@ . 626+ 1. 145444
(@.1728) (2.2223) (@.3171) (2.4476)
CRD Centrality @.2112 -@.09249 2. 279 1.7252
(8.4685) (@.54@7) (1.8684) (1.2222)
Risk Committee Experience a.17@7 @.1284 -2.2825 -2.478 -0.7872 -8.4441 2.3618 -2.4446
(@.4815)  (@.4678)  (.4475)  (@.4225) {@.7402) (1.0232) (@.9263) (@.9482)
Active Risk Committee 2.9142 -9.2233 Q.11 2.0122 Q. bt -9.2223 2. 9296% 8.0344*
(@.2092) (0. 8244 ) (2. 8288) (2.0982) (R.@173) (0.8294) (2.8172) {@.2173)
Board Independence -8.1563 @.233@ -@.3898 -@.3522 -8.1389 @. 6866 -1. 56384+ -@.8316
(@.335@) (@.3832) (2.4763) (2.4285) (B.6298) (R.852@) (2.9767) (@.9529)
Bank Size @. 5587 @.ar8s @.3212 @.286@ 2. @508%%* @.6693% 2LTFTAREE 2.9916%%*
[0.2424)  (8.1833)  (0.34@8)  (@.3486) (.4628) (@.4229) (0.7211) [0.8269)
Won Performing Loans/Gross Loans -@.@3@3* -0. 2302 -2.8316 -2.e4@5 -2.2121 -@. o2a2 -@.1877+ -@.08795%
fe.@171)  (e.@187)  (@.@382)  (@.8284) {@.8333) (0. 427) (@, 0620) (0.2687)
Total Capital Ratio a.417 2. 261 @.1146 -2. 2236
(@.@357) (2.8489) (R.8712) (2.8923)
Equity to #Asset ratio @.1948%++ @, 1966%**  @,2584%  @.2826%* @, 4535+ @.4562%%* @. 7@96*+ @, 7A5T
(P.2628) (P.0E38)  (@.1366) (@.1018) (8.1251) (8.1456) (@.3175) (@.2511)
Het Interest Margin 8.3139 -0.8518 2.2420 2.1333 -0.5816 -0.8456% 1.1785 @.2085
[@.2746)  (@.2297)  (@.4391)  (@.3975) {@.5135) (@8.4998) (2.9137) [0.9366)
Cost to Income ratis -0, @25@%** @, QRESHHE D, @IEIHkE -, P34k -@. 2o@3*xk -@. B8TEHE* -0, 1873k -0, QIpE
(0.2059) (2.6  (0.8067)  (@.0062) {@.2131) (0. a141) {(2.0171) (0.0172)
Net Loans/Deposit @.9e26 -0. 2889 Q. @189 Q. pesl Q. gzEa @. @131 8. @ETTHAH 8.9234
(@.2081) (@.8291) (2.a183) (2.8@95) (@.2158) (@.8206) (2.8212) (@.2219)
Liquid Assets/Deposit 2. 2858 2. 2026 2. 2028 -@. 0271
(@.2041) (2. 0040) (@.2879) (@.0081)
Constant -8, 166@% @.5495 -28, 67134 -6.9538
(3.9794)  (3.1727) (7.7271) (7.0103)
Observations 35 35 35 35 3L 31 N 31
R2 . 8863 @. 8368 . 9923 2. 8958 @.9274 @. 8519 2.503@ @.8586
Adjusted R2 . 8@66 . 7587 8.7785 2.73@1 . 8639 @.7662 8.7355 @.6737
F statistic 11.1313%+* 1@, 7183*** 1@, 6543+%* 13, 1782%++ 14, 5957++* 9.3304%%% T BTTERE T.1TTEH+

The table shows OLS regressions (columns 1, 2, 5, 6) and fixed effect regressions (columns 3, 4, 7, 8) of return on
average assets (ROAA) on risk governance and control variables. The specification in columns 5, 6, 7, 8 uses the
natural logarithm of the dependent variable. The coefficient on the constant term in columns 3, 4, 7, 8 is omitted
because in fixed effects model the intercept is different for each bank. The number of observations for risk-adjusted
performance and performance variables is lower for log-linear models (31) than for linear models (35), as the sign of
some ROAA observations is negative. Columns vary by the regressors they include. The Eurozone’s Global
Systemically Important Banks (G-SIBs) are taken into consideration, over the period 2014-2018. Absolute values of
robust t-statistics are in brackets. The asterisks denote the significance level of the coefficients at 10% (*), 5% (**)
and 1% (***).

From the tables representative of the results of the analysis (Tables 2 to 6), it emerges that the output of the R
software of the regressions with fixed effects does not generate any intercepts a. The reason is attributable to the
structure of the fixed effects model. In fact, in it the intercept is different for each bank, although the B coefficient
remains the same.

Regarding the inferential analysis, we observe that the CRO Present variable usually expresses a negative impact on
profitability. In essence, the presence of the CRO is associated with a negative change in the profitability indicators
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(risk-adjusted and not risk-adjusted) and, on the other hand, with a positive change in the Z-score. Vice versa, when
the CRO is a member of the executive committee (CRO Executive) the signs of the relationships are inverse with
respect to those of the previous case. Therefore, this role of the CRO affects the bank’s propensity to take risks. In
particular, the signs of the coefficients of this variable are positive when the performance indicators are regressed,
and negative when the Z-score is regressed.

Like the CRO Executive variable, the CRO Top 5 variable usually has a positive impact on profitability and a
negative effect on the Z-score, despite having lower regression coefficient values.

The CRO Centrality variable, on the other hand, does not seem to have a significant relationship with both
profitability and Z-score measures.

The financial expertise of the Risk committee members (measured by the Risk Committee Experience variable)
should, in principle, lead to contain the overall level of risk assumed by the banks. However, our results do not seem
to lead to such conclusions.

Furthermore, the board directors’ independence (measured by Board Independence variable) does not seem to play a
significant role in the profitability of the banks analysed. This does not comfort the policy of several banking
supervisory authorities aimed at promoting an ever greater independence of this body.

As regards, however, the control variables, it emerges that the size of the bank, in terms of assets (Bank Size) and in
terms of level of capitalization (Total Capital ratio), is associated with positive changes in profitability indicators.
Conversely, the Cost to Income ratio is associated with negative changes in all the profitability indicators considered.

Moreover, it is important to highlight how, in principle, the log-linear model is more suitable for explaining the
dependence between the independent variables and the dependent variables, especially in the case of risk-adjusted
profitability indicators and the Z-score.

However, with reference to the analysis of profitability in terms of ROAA, from the values represented in Table 2 it
emerges that the log-linear model does not improve the estimate of adjusted R?. This especially if we consider the
fixed effects model. The same happens for ROAE (Table 3). For these dependent variables, this consideration
supports the hypothesis of a linear dependence.
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Table 3. ROAE regression on risk governance variables

Dependent wariable:

Return on Average Equity - ROAE log{Return on #werage Equity - RDAE)
Pooled OLS Pooled OLS Bank FE Bank FE  Log-linear OLS Log-linear OLS Log-linear FE Log-linear FE
1y (2} (3] (4} (5} 133 (7} (8)
CRD Present -39.@597++ -2,241@ -5.2514 -2.2373 -5, @A @.9133 -1 277 -1.551@
(16.6446) (6.3551) (4.8691) (7.3775) (1.9448) (R.8638) (B.5985) (1.2067)
CRO Executive 36.1138%* 4. 2631%*
(16.8341) {1.9551)
CRD Top 5 2.5397 3.4179 @.6165% 1. 1820
[3.1833) (4.0274) (@.3583) (0,49852)
CRD Centrality 5.@282 . 8552 -8.1138 1.8445
(8.5727) (9.8759) (1.1844) (1.3334)
Risk Committee Experience 2.96@6 1.74439 -2.929@ -2.3299 -@. 6659 -0.1972 2.4881 -@.4455
[7.397@)  (B.56@8)  (B.1@98)  (7.7168) (0.8363) {1.1343) {1.0090) [1.0345)
Aetive Risk Committee @.2489 -0. 2646 2. 248 2.1956 . g4a3H* -0.2a28 2.93a9 2.9356%
[2.1698)  (@.8798) (@.1601)  (@.1493) {@.e195) {0.2105) {@.e191) [@.e196)
Board Independence -2.4227 5.5571 -4.4517 -4.7275 -@. 2487 @.6127 -2.1678% -@. 5434
(6.1722) (7.@121) (8.6315) (7.6806) (2.7116) (@.9445) (1.@873) (1.@396)
Bank 5ize 89.9557** @.59456 2.998@ 2.723@ 2.1@27%%% B.57@8 27597k 2.999]%%%
[4.4669)  (3.3542) (6.1762)  (6.3666) (0.5229) (0.4456) (0.8028) [@.9021)
Won Performing Loans/Gross Loans -@.4632 -0.4342 -2.3283 -2.4747 -2. 2264 -8. 0283 -@. 102 -@, 8691
[2.3158)  (@.3424)  (@.5472)  (@.5375) (@.2377) (0.2473) (0. @690) [@.e749)
Total Capital Ratio @.8474 2.2623 2.1524* .98zl
(@.6581) (2.7485) (2.8585) (@.1027)
Equity to Asset ratio 2.3375%* 2.39@5%* 3.9285 4. TIBBHH Q. 2643% @.2992% @.67a3* B.TTSLHEE
(1.1423)  [1.16681 (2.4761)  (1.8587) (2.1414) (@2.1615) (2.3534) (@.2742)
Wet Interest Margin 5.5771 -1.1155 1.9749 -1.4184 -2.5231 -0.80836 l.o7@2 2.2472
[5.@588)  (4.2028)  (7.9564)  (7.2594) {@.5881) {0.5531) {1.e171) [1.e218)
Cost to Income ratio -0.5@35++* -@,5285%F -@, 098THF* -D, 65T -, @RS -, @E3E+ -0, 1295+ -0, @91k
(@.1078) (@.@851) (2.1228) (@.1128) (2. 8148) (@.2157) (@.2191) (@.2188)
Het Loans/Deposit @.@453 -2.1771 2.215% 2.1397 2.@273 2.2116 Q. a71gw** @.2251
(0.1492)  [@.16581 (@.1868)  (@.173@) (@.@17@) (@.2228) (@.2236) (@.2239)
Liquid Assets/Deposit 2.1002 2. @427 2. 222 -0. 2083
[@.2759) (@.2728) (0. ee8s) {0, 2092}
Constant -137.1852* 28,0024 -26. 286+ -2.0988
(73.3213) (58.8572) (8.7385) (7.7714)
Observations 35 35 35 35 31 31 31 31
R2 Q.83 @.8306 2.8978 2. 8885 2.8881 e.78az @.8831 @.8363
Adjusted R2 @.7966 @.7496 3.7683 8.7769 2.79a1 8.6530 8.6811 @.6222
F Statistic 1@.5114%4k 1@ 254 kkk 1@, 133444+ 17, 3@01%+* 0 QEEQ##E 6. 133@4% 6., 3G 2HAE 6. Q3ER#HE

The table shows OLS regressions (columns 1, 2, 5, 6) and fixed effect regressions (columns 3, 4, 7, 8) of return on
average equity (ROAE) on risk governance and control variables. The specification in columns 5, 6, 7, 8 uses the
natural logarithm of the dependent variable. The coefficient on the constant term in columns 3, 4, 7, 8 is omitted
because in fixed effects model the intercept is different for each bank. The number of observations for risk-adjusted
performance and performance variables is lower for log-linear models (31) than for linear models (35), as the sign of
some ROAE observations is negative. Columns vary by the regressors they include. The Eurozone’s Global
Systemically Important Banks (G-SIBs) are taken into consideration, over the period 2014-2018. Absolute values of
robust t-statistics are in brackets. The asterisks denote the significance level of the coefficients at 10% (*), 5% (**)
and 1% (***).

With reference to the risk-adjusted profitability indicators (RAROAE and RAROAA), the log-linear regression
achieves a significant improvement in terms of goodness of the model. This improvement is even more marked when
considering the pooled OLS model (Tables 4 and 5). This evidence therefore supports the hypothesis of a non-linear
dependence.
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Table 4. RAROAA regression on risk governance variables

Dependent wariable:

Risk Adjusted Return on Average dssets - RARDAA logi{Risk #djusted Return on Average Mssets - RAROAA)
Pooled OLS  Pooled OLS Bank FE Bank FE Log-linear QLS Log-linear OLS Log-linear FE Log-linear FE
(1} (2) (3) 4 (5) () (7 (8]
(RO Present -1.9995#% -0.@557 @.149% -8.e481 -9, 2416 -8.4557 -1.1542%* -1.3627
(1.@62@) (2.3500) (@.3158) (@.4631) (2.745@) (1.4086) (@.5377) (@.9228)
(RO Executive 1.7659 T.B565%**
(1.2741) (2.7608)
CRO Top 5 @2.1699 2.@643 1.4253%* 1.1454%*
(8.2031) (@.2612) (@.5@859) (8.4476)
CRO Centrality 2.1163 -0. @276 @.5163 1.7252
(@.5126) (@.6129) (1.9332) (1.2222)
Risk Committee Experience @.2634 2.2768 2. 2622 9. 0asd @.6683 1.1584 @.3618 -@.4446
(8.4713) (@.5119) (@.5268) (@.4844) (1.1803) (1.8514) (@.9863) (8.9482)
#ctive Risk Committee 2.e125 -2.9043 2. e845 9. 9e65 2.9529% -0.@398%* @.@208* 2.@344*
(2.09188) (@.0048) (@) (@.0894) (@.9275) (@.0171) (8.0172) (2.0179)
Board Independence -8.10e7 2.2061 -@.3428 -8.354@ -0.8483 1.4777 -1.963@+* -8.8316
(@.3938) (@.4193) (@.5599) (@.4821) (1.0048) (1.5417) (@.9767) (@.9529)
Bank Size @.4852% 2.8584 2.4343 @.3987 3.1455%%* @.6973 2LTTTIREE 2.9916%+*
(8.2850) (@.2085) (@.4026) (@.3336) (@.7383) (@.7289) (@8.7211) (8.8263)
Non Performing Loans/Gross Loans -2.2153 -2.0146 -2, 2365 -@.@352 @.1@55+%+* @.1444* -@.1@77* -@2.279%
(2.0201) (@.0205) (@.0355) (@.0337) (@.9532) (2.0772) (@.2628) (0. 0687)
Total Capital Ratio 0.@292 -@. @247 0.9714 -B.8@36
(@.e42@) (@ 252) (@.1136) (@.0923)
Equity to Asset ratio @.205@%** 2.20@1%** @.2775% @.2265% @. BI@Z*** @. 7579k @.7@36+* @.7957F**
(8.2729) (@.0698) (@.1626) (@.1167) (@.1936) (@.2635) (@.3175) (8.2511)
Net Interest Margin 2.1673 -2.9542 2.15854 9.1328 2.317 @.1845 1.1785 @.2085
(8.3228) (@.2513) (@.5161) (@.4557) (@.8192) (@.9829) (@.9137) (8.9366)
Cost to Income ratio -2.8093 -0. 0a56* -@. @21 gk -0, @zayhkk -@. @5g 2w -B.@458* -B. 1@75Hkk -@.@o6E*E
(@.0269) (@.0@51) (@, 0a73) (@.ea7l) (@, e2e9) (@, @256) (@.0171) (@.9172)
Net Loans/Deposit 2.022 -2.2261 Q. pasa 9. pasa @.8337 @.0143 @. QETTHF* 2.9234
(8.2895) (@.08093) (@.a121) (@.e103) (@.224Q) (@.2372) (@.2212) (8.22139)
Liguid #ssets/Deposit 2.e24e . eaay -2.ee31 -2.ea71
(0.0248) (@.0047) (@.9126) (@.0281)
Constant -8.1504#% -0.5547 =52, 1175k -17.5321
(4.6781) (3.4713) (12.3282) (12.6847)
Observations 35 35 35 EL) 31 E 31 31
R2 2.5757 2.4726 @.7636 8.7584 2.91@1 @.7843 @.%e3e 2.8586
Adjusted R2 @.2787 2.2284 @.4642 2.5168 2.8315 @.6278 @.7355 @.6737
F Statistic 1.9386* 1.8737% 3727 ER 4. BE1gHH* 11.5735%%* S.B@A1*** FLOBTTRRER T.1TIEEEE

The table shows OLS regressions (columns 1, 2, 5, 6) and fixed effect regressions (columns 3, 4, 7, 8) of
risk-adjusted return on average assets (RAROAA) on risk governance and control variables. The specification in
columns 5, 6, 7, 8 uses the natural logarithm of the dependent variable. The coefficient on the constant term in
columns 3, 4, 7, 8 is omitted because in fixed effects model the intercept is different for each bank. The number of
observations for risk-adjusted performance and performance variables is lower for log-linear models (31) than for
linear models (35), as the sign of some RAROAA observations is negative. Columns vary by the regressors they
include. The Eurozone’s Global Systemically Important Banks (G-SIBs) are taken into consideration, over the period
2014-2018. Absolute values of robust t-statistics are in brackets. The asterisks denote the significance level of the
coefficients at 10% (*), 5% (**) and 1% (***).
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Table 5. RAROAE regression on risk governance variables

Dependent wariable:

Risk #djusted Return on #verage Equity - RARQAE log{Risk #Adjusted Return on Average Equity - RAROAE)

Pooled OLS

Pooled OLS

Bank FE

Bank FE

Log-linear OLS Log-linear OLS Log-linear FE Log-linear FE

(1) (2) (3) () (5) (8) (7) (&)
CRO Present -581.1@53% -31.2748 -47.154@ -15.9@13 -9.4150%** @.1527 =1.2774%% -1.551@
(311.8241) (111.5222) (92.2748)  (134.9825) (3.2597) {1.5619) (.5985) (1.0067)
CRD Executive 517.938% 7.B028**
(315.3758) (3.2784)
CRO Taop S 46.1725 19.3403 1.46@3%* 1.1829%*
(59.6375) (76,3234) (@.6005) (@.4982)
CRD Centrality 48.6883 -9.5184 @.2246 1.8445
(15@.4377) (180.6958) (2.1436) (1.3334)
Risk Committee Experience 78.9433 75.375@ 3. @201 -6.7167 @.8752 1.618@ 2.4@581 -@.4455
(138.5773) (15@.2285) (153.6853) (141.19@9) (1.4023) (2.@53@) (1.029@) (1.9345)
sctive RiIsk Committee 3.5185 -1.2626 1.5967 1.9544 @.@571* -. 423%* 2.0309 @.@356%
(3.1812) (1.421@) (3.@339) (2.7322) (@.2327) (@.0189) (@.2191) (@.0195)
Board Independence -41.5429 57.2908 -90. 8683 -97.8313 @.@361 1.5936 -2.1678%* -@.5494
(115.6321) (123.0509) (163.577@) (14@8.5281) (1.1932) (1.7235) (1.0873) (1.0395)
Bank size 147.2769% 19.943@ 119.9123 129. 5851 3. 314@%** @.6124 2.T7597HAH 2.999]1%%%
(83.6848) (58.8611) (117.2464) (116.4865) (@.8768) (@.5283) (@.8@28) (@.9021)
Non Performing Loans/Gross Loans -4.3844 -4.244@ -8.055@ -B. 2508 @.1273%* 2.1398 -8.1ea2 -@.02691
(5.9162) (6.0283) (12, 3698) (9.8347) (@.0632) (@.0857) (@, @63@) (@.87439)
Total Capital Ratio 9.6983 -5. 6437 @.1358 2. @021
(12.3285) (14, 8327) (@.1349) (@.1827)
Equity to Asset ratio S, BE24**% 55. 9955%** 81.3893* 70. 1166%* . B136%** 2.5371* 2.67@3% @.7751%*%
(21.4@24) (208.475@) (46, 9244) (34.2075) (@.2371) (@.2922) (@.3534) (@.274@)
Net Interest Margin 55.4248 -25.378@ 48,2579 39.4742 @.28@1 @.3275 1.@702 @.e47@
(94.7732) (73.7532) (15@.783@) (132.8217) (@.9728) (1.@211) (1.2171) (1.0218)
Cost to Income ratio -3.0383 -3.@Q73** -B.BBS1HHRE R, G32@%HE -@.2461* -0.2348 -@. 1995 -@. @991 H**
(2.2137) (1.4928) (2.3127) (2. @63@) (@.02458) (@.0284) (@.2191) (@.0188)
Net Loans/Deposit @.6655 -2.8251 2.4246 2.3781 @.9283 @.02978 @.@719%** @.9251
(2.73957) (2.9293) (3.5402) (3.1644) (@.9285) (@.e412) (@.8236) (@.092339)
Liguid Assets/Deposit 1.262@ 2.3369 -@.0032 -0.00983
(1.4227) (1.373@) (@.015@) (2. 223@)
Constant -2,450.8710* -228.8775 -48, 224 kR -1@.2977
(1,373.6220) (1,018.8148) (14.6398) (14.2655)
Observations 35 35 35 35 31 31 31 31
R2 @.291@ @.492@ @.773z @.7693 @.8713 @.7e5@ 2.8831 @.8363
sdjusted R2 @.3M6 @.249@ 2.4858 2.5386 @.759@a @.5358 2.6811 @.6222
F Statistic 2.8639% 2.@247% 3.9329%k4 5. 153@kE 7. 7478wk 4 1451 6. 3892HH 6. @368k

The table shows OLS regressions (columns 1, 2, 5, 6) and fixed effect regressions (columns 3, 4, 7, 8) of
risk-adjusted return on average equity (RAROAE) on risk governance and control variables. The specification in
columns 5, 6, 7, 8 uses the natural logarithm of the dependent variable. The coefficient on the constant term in
columns 3, 4, 7, 8 is omitted because in fixed effects model the intercept is different for each bank. The number of
observations for risk-adjusted performance and performance variables is lower for log-linear models (31) than for
linear models (35), as the sign of some RAROAE observations is negative. Columns vary by the regressors they
include. The Eurozone’s Global Systemically Important Banks (G-SIBs) are taken into consideration, over the period
2014-2018. Absolute values of robust t-statistics are in brackets. The asterisks denote the significance level of the
coefficients at 10% (*), 5% (**) and 1% (***).

Table 6 shows that the log-linear model is able of better capturing the dependence between the independent variables
and the Z-score. In particular, the non-linear dependence is more pronounced in the case of the fixed effects model
than in the pooled OLS model. By contrast, the pooled OLS model does not show an improvement in terms of
adjusted R? when switching to the log-linear model.
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Table 6. Z-score regression on risk governance variables

Dependent variable:
7-5CORE log(Z-SCORE)
Pooled OLS Pooled OLS Bank FE Bank FE Log-linear QLS Log-linear OLS Log-linear FE Log-linear FE
&3] (2) (3) (4) (5) (6) (7) (8)

CRO Present IBL. 4054 kHE 32,8896 8,143 3.6733 4, 4855H* @.3639 -8. @642 -8.9724
(92.3034)  (44.5261) (6.4916)  (9.853@) (1.756@) (@. 7750} (2.8571) (2. 0864)
CRO Executive -346, 2182k -3, 659@HH
(93.3547) (1.776@)
CRO Top 5 -38.5318%* -4.777@ -@.8346+* ?.2374
(17.6534) (5.3694) (@.3358) (@.2473)
CRO Centrality -52.4737 -@.8661 -@.5381 @.9733
(6@.@634) (13.1899) (1.8454 (@.1156)
Risk Committee Experience -97.8815%* -84.3@98 -13.7044 -1@.36843 -1.5539%* -1.77@5% -@.e121 -0.9112
(41.2204)  (59.9798) (18.8119) (1@.3862) (@.7803) (1.0439) (@.2952) (@.2903)
active Risk Committee -@8.55a7 3.@221%%* -@8.12@ -8.1725 -Q. @287 @. @366+ 2. eazs 2. 2028
(@.9417) (@.5593) (@.2134) (@.1934) (@.2179) (@. 0097 (@.0a19) (@.0217)
Eoard Independence 22.9319 -52.4762 2@.61@5* 18.6239% @. 0634 -@.6949 -@. @252 -8.2341
(34.2284) (49.122@) (11.5@78) (1@.2578) (@.6511) (@.8551) (@.1213) (2. 2893)
Bank 5ize -T6., 125@%** -1.9416 4.6879 5.7238 -1, 22R9%%E -@.8367 @.0176 @.a267
(24.7714) (23.50@7) (8.2343) (8.5829) (@.4712) (@.409@) (@.8725) (@.8745)
Non Performing LoansfGross Loans -2.6455 -6.B@11H** 1. 2966% 1.2178% -@.1155%** -@.1459%** . oaed -@. 20a6
(1.7513) (2.3989) (@.7295) (@.7173) (@.8333) (@.8418) (@, 0264 ) (@, 0863)
Total Capital Ratio @.1763 @.9@89 @.0113 Q. a2y
(3.6494) (@.9872) (@.2694) (2. 0087)
Equity to Asset ratio -6.3804 2,3128 8, 274@%+ 1@, 11@3%*+* -@.,2513%* -@.1328 @. 2329+ @, 243 wwk
(6.3348) (8.1748) (3.3@12) (2.4824) (@.1285) (@.1423) (2.2291) (2.0218)
Net Interest Margin =74, 9435444k 52, §735*+ -11.3357 -9.8412 -2.7541 -@. 996a* 2.@821 2.@537
(28.2539)  (29.4465) {10.6@78) (9.6953) (2.5337) (@.5125) (2.2934) (2. 2858)
Cost to Income ratio -1.3792%* -1,592@%++  @,180@ 8.1197 -@. @36k -8, @47k -@. @RITH A -@. a7 gk
(2.5979) (2.5960) (@.1627) (0.1506) (@.0114) (@.e184) (2.0014) (2.0013)
Net Loans/Deposit -8.2137 @.7985 -8.1598 -8.0829 -@. 0878 -2.eal@ 2. ae31 @.ae13
(@.5276) (1.1615) {@.2491) (@.231@) (@.2157) (2. 0282} (@.0022) (@.022a)
Liguid Assets/Deposit @.8333 -@. @264 2. 2041 Q. eaay
(@.4211) (@.297@) (@.0052) (@.0009)
Constant 1,411.212@+**  313.264Q 27.25@3%+* 11.87@2%
(4@6.6873)  (4@6.7689) (7.7352) (7.8796)
Observations 35 35 35 35 35 35 35 35
R2 2.9735 2,948 2.7718 8.7502 2.9536 @.9122 2.9756 2.9736
adjusted R2 @.9549 @.9113 @.45838 2.5285 @.9211 @.87@2 @.9448 @.9471
F Statistic 52,3934k 32,F733wEE 3, 0Q00% N 4, 642 Hk 29, 35303k 21,720k A6, 2149k 56, 9@k

The table shows OLS regressions (columns 1, 2, 5, 6) and fixed effect regressions (columns 3, 4, 7, 8) of Z-score on
risk governance and control variables. The Z-score represents a particular non-linear transformation of the bank’s
probability of default. The specification in columns 5, 6, 7, 8 uses the natural logarithm of the dependent variable.
The coefficient on the constant term in columns 3, 4, 7, 8 is omitted because in fixed effects model the intercept is
different for each bank. Columns vary by the regressors they include. The Eurozone’s Global Systemically Important
Banks (G-SIBs) are taken into consideration, over the period 2014-2018. Absolute values of robust t-statistics are in
brackets. The asterisks denote the significance level of the coefficients at 10% (*), 5% (**) and 1% (***).

Finally, it should be noted that column 2 of Table 6 allows to detect the existence of a robust positive relationship
between the Active Risk Committee and the Z-score. Specifically, as the number of meetings increases, the value of
the Z-score increases and consequently the overall corporate solidity improves. A more intense activity of the Risk
committee would allow it to define strategic lines that can be reflected in an improvement in corporate risk
monitoring. Hence, a particularly active Risk committee may be able to counteract the natural tendency of banks to
take excessive risks. This result is consistent with the thesis that a solid risk management function can reduce the
overall risk (Ellul and Yerramilli 2013; Lingel and Sheedy 2012).

5. Conclusion

The research investigates whether and how risk governance is able to affect banks’ performance. This subject matter
is poorly explored by the literature on corporate governance of credit institutions, mainly because of the presence of
qualitative information that cannot easily be transformed into quantitative data. Furthermore, the existing scientific
literature has not yet provided unanimous results.

Research on the subject focus mainly on the U.S. banking system and often consider the period of the international
financial crisis. This study, however, focuses on the Eurozone’s Global Systemically Important Banks, over the
period 2014-2018.
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Specifically, some variables being analysed show elements of connection between risk governance, on the one hand,
and bank performance, on the other.

However, it must be considered that both the sample of banks and the time span are rather limited. Therefore, the
analysed dataset does not allow to reach definitive conclusions.

Consistent with the study published by Ellul and Yerramilli (2013) and Lingel and Sheedy (2012), we find that
stronger risk management is able to counter the natural tendency of banks to assume high levels of financial risks.

With particular regard to the role covered by the Chief Risk Officer, the statistical analysis shows that its presence
within the banking organization can contribute to reduce bank risk captured by the Z-score indicator. However, this
has a negative impact on profitability, both risk-adjusted and not risk-adjusted.

With reference to the importance attributed by the bank to the CRO — in terms of membership of the executive
committee (CRO Executive) and in terms of remuneration received compared to that of the other top managers (CRO
Top 5) —the results highlight how these variables are positively correlated to both profitability and bank risk-taking.

Furthermore, among the risk governance variables, the Active risk Committee variable assumes considerable
importance. In fact, as the number of meetings of this Committee increases, the value of the Z-score increases and,
consequently, the bank’s overall solidity improves.

In conclusion, the results of this research underline the importance of well-structured, efficient and effective bank
risk governance, given the existence of dependency links with profitability and risks.
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Notes

Note 1. The Bank Size variable, equal to the natural logarithm of the total assets, is used to verify any differences
regarding the performance between banks belonging to different size classes (Aebi et al. 2012, p. 3218).

Note 2. The Eurozone’s Global Systemically Important Banks (G-SIBs) over the period 2014-2018 are: Banco
Santander SA; BNP Paribas SA; Crélit Agricole SA; Deutsche Bank AG; Ing Bank NV; Soci&ééGéné&ale; Unicredit
SpA.

Note 3. Interbank ratio is money lent to other banks divided by money borrowed from other banks.
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