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European policy interest rates have been low and trending downwards for almost a decade now and expectations do not seem to change. Hence, in such an environment, this paper investigates whether and how banks' prudential behavior has influenced profitability across the European banking sector from 1999 to 2015. Using a dynamic panel model, we clearly find that banks' financial resilience, proxied by the asymmetric Z-score and two financial ratios, affects profits: more cautious banks record higher profits. This result is confirmed by the two overall measures of profitability, namely the Return on Average Assets and Equity, but not for the Net Interest Margins. Furthermore, our analysis suggests that monetary policy's main instrument adversely affects bank income. Nevertheless, when policy interest rates are particularly low, the effect on Net Interest Margin is still positive, while the effect on the overall profitability becomes negative. These results induce that European banks succeed in increasing their profitability despite a compression of their net interest income.

Introduction

The recent European environment was marked by the Global Financial Crisis (GFC) which resulted in a recession escalating into a sovereign debt crisis. These latest crisis events have raised great concerns about credit and insolvency risks within debt issuers. To fight against slack economic growth and to respect the objective of inflation, many central banks have drastically lowered their policy interest rates. These latter have been trending downwards for almost a decade now, presenting a challenging environment for banks. Not only regarding profit but also regarding managing risk and, thus, prudential behavior. On the one hand, the recent development of the bank risk-taking channel has shown that a "too low for too long" policy interest rate encourages banks to take on more risk [START_REF] Borio | Capital regulation, risk-taking and monetary policy: A missing link in the transmission mechanism[END_REF][START_REF] Rajan | Has financial development made the world riskier?[END_REF][START_REF] Shin | Liquidity and leverage[END_REF]. On the other hand, the banking regulatory framework has markedly evolved and has compelled banks to strengthen their financial resilience.

Hence, as profitability is a key indicator of stable and sound banking industry, studying the determinants of bank profitability [START_REF] Hoffmann | Determinants of the profitability of the US banking industry[END_REF][START_REF] Trujillo-Ponce | What determines the profitability of banks? Evidence from Spain[END_REF] and especially the relationship between bank risk and profitability [START_REF] Berger | Bank competition and financial stability[END_REF][START_REF] Martynova | Bank profitability and risk-taking[END_REF], Boadi et al., 2016, among others) regained substantial attention in the light of recent crisis events. Risk-taking behavior proxied by credit risk is widely studied in the literature. Our study aims at completing the literature in two ways. First, we pay more attention to prudential behavior, instead of credit risk, because it allows grasping the way banks manage risk. Second, we focus on insolvency risk which is a consequence of banks' risk management. Unexpectedly, while credit risk has been widely studied in literature, insolvency risk, and more broadly prudential behavior have been somewhat disregarded. Analyzing their effects on profitability is important since it is a predominant vector to ensure financial stability. However, while individual bank risk awakes attention concerning financial stability, today banks must challenge the low interest rate environment, which is especially true in Europe and Japan where interest rates fall below zero. Empirical analyses are still relatively limited, somewhat surprisingly. Only a few have focused on this matter [START_REF] Weistroffer | Ultra-low interest rate: How Japanese banks have coped[END_REF][START_REF] Genay | What is the impact of a low interest rate environment on bank profitability?[END_REF], Borio et al., 2017[START_REF] Bikker | Bank profitability and risk-taking under low interest rates[END_REF][START_REF] Claessens | Low-for-long" interest rates and banks' interest margins and profitability : Cross-country evidence. International finance discussion papers[END_REF] but none of them focus on the European banking system. The effect of low interest rates on banks' return is an issue of utmost importance, not only for bank managers and investors but also for policymakers.

Indeed, a relaxation of monetary policy is expected to erode net interest margin (NIM). This latter decreases if banks are reluctant to lower their interest rates on deposit, while the one on the asset-side drops. Still, the effect of low interest rates on bank's overall return is not as clear. Even if NIM declines, in the short run, banks benefit from low interest rates via valuation gains on securities, and indirectly, from a lesser burden in non-performing loans as borrowers' debt decreases. Besides, as low interest rates spur the economy, bank profitability increases over the time via new lending. Though, in the long run, it is not sure whether these benefits, offsetting the cut in the NIM, allow to increase (or maintain) profitability continuously. Shareholders and other investors are those with the greatest interest in understanding how changes in the interest rate may affect profitability. Although the effects may vary between banks, due to different interest rates' exposure, the degree of maturity transformation and risk management (as well as derivatives), the monetary authority is interested in such a channel. When the economy is doing badly, central banks may decide to reduce interest rates, influencing banks' ability to grant loans which, in fine, affects bank profitability, a key determinant to ensure financial stability.

Therefore, through two financial ratios, the loan loss provisions on gross loans ratio (LLP) and the equity on net loans ratio (ENL), our study first aims at adding extra information regarding the effect of banks' prudential behavior, grasping banks' approach toward risk management. Second, the analysis also relies on the asymmetric Z-score which captures insolvency risk, a direct consequence of banks' risk management. Third, our study focuses on a European sample, a disregarded region when investigating the relationship between low interest rates environment and bank profitability. We rely on the General Method of Moments estimators [START_REF] Arellano | Another look at the instrumental variable estimation of error-components models[END_REF]Bover, 1995, Blundell and[START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF] to account for the dynamic nature of bank profitability and to mitigate the potential endogeneity issues our regression may face. In a first step, we assess the overall effect of policy interest rates and prudential behavior indicators on profitability. In a second step, we investigate whether the relationship between the level of targeted interest rates and return is conditional to banks' prudential behavior. Lastly, we simultaneously examine the effects of prudential behavior under different interest rate regimes on bank profitability.

Consistently, we find the central banks' main instrument being positively correlated with the NIM and coefficients become even stronger when looking at the lowest interest rates regimes. For the overall profitability, even though the results of the overall effect of the policy interest suggest that a decrease of this latter worsens banks' return, it turns out that at its lowest level, a decline of the policy interest rate increases profit. Moreover, as expected, a more cautious attitude toward risk-taking entails higher profit. Finally, findings reveal that the positive effect of policy interest rates on profitability is reduced when banks better cover their risk.

The rest of the paper is organized as follows. Section 2 provides an overview of the related literature. Section 3 describes data and variables and explains the econometric methodology used. Section 4 comments our results. Section 5 presents robustness checks. Section 6 summarizes our main findings and concludes.

Literature Review

By contradicting the traditional predictions of corporate finance theory, it is puzzling why some big and high profitable banks decided to become exposed to such high and international risk through untested market-based instruments [START_REF] Martynova | Bank profitability and risk-taking[END_REF]. Ensuring safety of the banking system is an important issue regarding the stability of the national economy. Financial stability is not only based on the overall performance of the banking institutions but also relies on both individual and systemic risks, able to jeopardize the activity. Therefore, literature grants particular attention to both performance and risk which are at the core of the financial stability issue. Indeed, the GFC has shown that banks' exposure to global risks is particularly significant. Moreover, individual risk should not be disregarded; behind a bank manager decision, the level of risk is systematically taken into account and evaluated. Thus, bank performance and bank risk are two indistinguishable matters. As an example, some studies explain the effect of some specific factors on bank performance, considering performance as both risk and profitability indicators [START_REF] Camara | Ex ante capital position, changes in the different components of regulatory capital and bank risk[END_REF][START_REF] Bitar | Bank risk and performance in the MENA region: The importance of capital requirements[END_REF][START_REF] Trad | Risk and profitability of Islamic banks: A religious deception or an alternative solution[END_REF]. Because bank risk and bank performance are interrelated, the control and the interpretation of risk indicators have to be made through the causes, the consequence and the impacts on profitability.

As a consequence, several types of studies exist: some are trying to investigate the effect of bank risk-taking on profitability [START_REF] Alshatti | The effect of credit risk management on financial performance of the Jordanian commercial banks[END_REF][START_REF] Boadi | Role of bank specific, macroeconomic and risk determinants of banks profitability: Empirical evidence from Ghanas rural banking industry[END_REF][START_REF] Bhattarai | Effect of credit risk on the performance of Nepalese commercial banks[END_REF], others reverse the relationship (IMF's Global Financial Stability Report, 2009[START_REF] Camara | Ex ante capital position, changes in the different components of regulatory capital and bank risk[END_REF][START_REF] Martynova | Bank profitability and risk-taking[END_REF] while some authors consider both variables as dependent and independent (Berger et al., 2009, Koutsomanoli-Filippaki and[START_REF] Koutsomanoli-Filippaki | Performance and Merton-type default risk of listed banks in EU: a panel VAR approach[END_REF]. But in all these studies, the overall performance of a bank characterizes its global results, given its level of risk, and is often expressed through indicators of profitability and financial soundness [START_REF] Boadi | Role of bank specific, macroeconomic and risk determinants of banks profitability: Empirical evidence from Ghanas rural banking industry[END_REF], Claessens et al., 2017, among others). The risk defines an uncertain but possible event which can cause some losses. It corresponds only to negative deviations from the expected outcome, a positive one would be considered as an opportunity. Financial ratios are mainly employed to evaluate credit risk [START_REF] Alshatti | The effect of credit risk management on financial performance of the Jordanian commercial banks[END_REF][START_REF] Bhattarai | Effect of credit risk on the performance of Nepalese commercial banks[END_REF][START_REF] Trad | Risk and profitability of Islamic banks: A religious deception or an alternative solution[END_REF], Bikker and Vervliet, 2017, among others), the most assessed risk regarding this issue.

We also find risk measures for insolvency risk as the Z-score [START_REF] Camara | Ex ante capital position, changes in the different components of regulatory capital and bank risk[END_REF][START_REF] Abdullah | An empirical analysis of liquidity, profitability and solvency of Bangladeshi banks[END_REF][START_REF] Boadi | Role of bank specific, macroeconomic and risk determinants of banks profitability: Empirical evidence from Ghanas rural banking industry[END_REF], reflecting the level of capitalization of banks with respect to their return distribution and the distance to default, [START_REF] Koutsomanoli-Filippaki | Performance and Merton-type default risk of listed banks in EU: a panel VAR approach[END_REF] which expresses the market perception of bank risk or risk measures considering market risk [START_REF] Ekinci | The effect of credit and market risk on bank performance: Evidence from Turkey[END_REF].

However, the primary focus in covering this topic in literature has been on the relationship between credit risk and bank performance. Although banks face different risks, credit risk is by far the most significant risk; it requires reliable measurements and efficient management to a greater extent than any other risks (Giesecke, 2002, Boffey and[START_REF] Boffey | Bank credit risk management[END_REF]. Notwithstanding, there is no consensus about the different conclusions drawn in literature, making this area worth

studying. An early study on the topic, [START_REF] Berger | The relationship between capital and earnings in banking[END_REF], shows that there was a strong positive relationship between capital-assets ratio and profitability for U.S. banks in the 1980s, while [START_REF] Alshatti | The effect of credit risk management on financial performance of the Jordanian commercial banks[END_REF], [START_REF] Ekinci | The effect of credit and market risk on bank performance: Evidence from Turkey[END_REF], [START_REF] Bhattarai | Effect of credit risk on the performance of Nepalese commercial banks[END_REF] report a negative correlation. More specifically, [START_REF] Alshatti | The effect of credit risk management on financial performance of the Jordanian commercial banks[END_REF] and [START_REF] Bhattarai | Effect of credit risk on the performance of Nepalese commercial banks[END_REF] run respectively their study on Jordanian banks over 2005-2013 and on Nepali banks over 2010-2015, using non-performing loans as a proxy for credit risk. [START_REF] Ekinci | The effect of credit and market risk on bank performance: Evidence from Turkey[END_REF] assesses the effect of credit risk through an industrial index.

Beyond the appraisal of credit risk, [START_REF] Ekinci | The effect of credit and market risk on bank performance: Evidence from Turkey[END_REF] includes the effect of market risk via FX rate risks. The author focuses on the banking system in Turkey from 2002 to 2015. The impact of market risk is found to be unclear. [START_REF] Boadi | Role of bank specific, macroeconomic and risk determinants of banks profitability: Empirical evidence from Ghanas rural banking industry[END_REF] take into account two different risks: the funding risk, the likelihood risk arising due to bank's inability to mobilize more deposits, and the resilience risk, the insolvency risk. One may notice that little attention has been paid to insolvency risk. [START_REF] Koutsomanoli-Filippaki | Performance and Merton-type default risk of listed banks in EU: a panel VAR approach[END_REF] The panel-VAR analysis shows that in most cases risk causes inefficiency. The reverse relation is not refuted but presents weaker evidence.

Furthermore, investigating the critical role of interest rates in determining profitability is knowing a particular awareness due to the prevalence of a low interest rate environment. Though, empirical analyses remain relatively limited.

Studying the effect of interest rates on bank profitability was mainly considered as a "by-product" (Borio et al., 2017, p.3). [START_REF] Demirgüç-Kunt | Determinants of commercial bank interest margins and profitability : Some international evidence[END_REF] is among the first studies to relate bank profitability to macroeconomic indicators, and in particular real interest rates. Running their research on 80 countries from 1988 to 1995, they highlight that higher real interest rates are associated with higher interest margins and profitability, which is especially true for developing countries where deposits are remunerated below market interest rates.

More recently, [START_REF] Albertazzi | Bank profitability and the business cycle[END_REF] focus on 10 major advanced countries, including both Euro area members and Anglo-Saxon countries. Their results suggest a positive effect between net interest income and the yield curve.

They also find a positive relationship between loan loss provision and short-term interest rate. Similarly, [START_REF] Bolt | Bank profitability during recessions[END_REF] consider a cross-country analysis on 19 developed countries and come to the same findings. However, a few papers have focused explicitly on the effect of interest rates on banks' profitability. [START_REF] English | Interest rate risk and bank net interest margins[END_REF] addresses the issue of interest rate risk -by inspecting its volatility -and interest rate margins in 10 industrialized countries.

He finds that a steeper term structure increases NIM as the average return on assets is closer to long-term rate than the average yield on the liability side.

Focusing only on the United-kingdom, [START_REF] Alessandri | Simple banking: profitability and the yield curve[END_REF] provide the same results explaining that in response to higher interest rates, banks raise their lending rates, although they reduce their lending volume through a strengthening in their lending standards.

All the same, investigating the effect of low interest rate environment on bank profit has gained prominence in recent literature, even though this issue remains currently under-researched. The principal finding is that persistently low interest rates weigh on bank net interest income [START_REF] Weistroffer | Ultra-low interest rate: How Japanese banks have coped[END_REF][START_REF] Genay | What is the impact of a low interest rate environment on bank profitability?[END_REF], Borio et al., 2017[START_REF] Bikker | Bank profitability and risk-taking under low interest rates[END_REF][START_REF] Claessens | Low-for-long" interest rates and banks' interest margins and profitability : Cross-country evidence. International finance discussion papers[END_REF]. More particularly, Borio et al. (2017) take into account non-linear effects and demonstrate the existence of an inverted U-shape. In other words, the impact of interest rates on banks' NIM is much stronger at lower levels. Although there is a consensus on the effect of interest rates on NIM, its impacts on profitability are more controversial. Indeed, [START_REF] Bikker | Bank profitability and risk-taking under low interest rates[END_REF] find that American banks succeed in maintaining their overall profit by lowering provisioning. [START_REF] Weistroffer | Ultra-low interest rate: How Japanese banks have coped[END_REF] focuses on the Japanese banking system and argues that low interest rate environment has galvanized banks to shift their portfolios over the time towards investments in securities and to have a higher reliance on non-interest income, allowing them to maintain profits. Borio et al. (2017) concentrate on advanced countries and find a positive link between short-interest rates and return on assets. They specify that higher interest rates increase loan loss provisions via a growing burden of debt services and have a negative impact on securities' valuation. Whereas [START_REF] Claessens | Low-for-long" interest rates and banks' interest margins and profitability : Cross-country evidence. International finance discussion papers[END_REF] focus on a cross-country analysis and provide evidence that low interest rates reduce overall bank profit. [START_REF] Genay | What is the impact of a low interest rate environment on bank profitability?[END_REF] are in line with the previous finding. However, their analysis entails that as long as low interest rates result in better economic outcomes, their net effects on banks' profitability may become positive.

Data and methodology

In this section, we present the data we employ to conduct our study. Then, we introduce and explain the econometric methodology. 1).

Data description

Also, Figure 1 provides information about European banks' market shares in terms of total assets in each country of our sample and on average for over 1999-2015. On average, our data covers 70% of the total banks' market shares in the sample period. However, one may notice the rather low market shares of Finland. Finnish banks in our sample represent only approximately 11% of the total market share of the country. This small percentage is explained by the presence of Nordea Bank, a Swedish bank that accounts for an enormous market share. However, this is accounted for in our sample.

Finally, to summarize, Table 2 provides a full list of variables used in our analysis, their definition, their sources and descriptive statistics.

Bank profitability

We rely on standard and reliable indicators to determine banks' performance.

Many studies [START_REF] Fayed | Comparative performance study of conventional and Islamic banking in Egypt[END_REF][START_REF] Jawadi | Conventional and Islamic stock price performance: An empirical investigation[END_REF][START_REF] Boadi | Role of bank specific, macroeconomic and risk determinants of banks profitability: Empirical evidence from Ghanas rural banking industry[END_REF][START_REF] Trad | Risk and profitability of Islamic banks: A religious deception or an alternative solution[END_REF] rely on the return on assets (ROA) or the return on equity (ROE) to proxy bank. One caveat in these measures is that they do not grasp changes in banks' size or shareholders' equity during the fiscal year. As a consequence, we follow [START_REF] Dietrich | Determinants of bank profitability before and during the crisis: Evidence from Switzerland[END_REF] and [START_REF] Delhaise | The bank credit analysis handbook: A guide for analyst[END_REF] and use the Return on Average Assets (ROAA) and the Return on Average Equity (ROAE), obtained by dividing from a period to another, by the average value of total assets, and respectively, the average value of shareholders equity. In addition, as we are also investigating the effect of low policy interest rates on bank performance, we also consider the net interest margin (NIM) as a bank performance indicator (Borio et al., 2017[START_REF] Claessens | Low-for-long" interest rates and banks' interest margins and profitability : Cross-country evidence. International finance discussion papers[END_REF]. In Europe, while NIM pursues a rapid and continued degradation, ROAA and ROAE heavily suffered from the GFC and knew a sharp decline until recently. Indeed, ROAA and ROAE have been increasing for the past few years (Appendix A).

Banks' prudential behavior indicators

Banks are subject to different types of risk that they need to estimate, to take into account and to cover for. While credit risk is the most important risk banks may face (Alshatti, 2015, Gilchrist and[START_REF] Gilchrist | Credit risk in the Euro area[END_REF], we decide to rely on two financial ratios which reflect the way banks manage this risk. We also consider insolvency risk directly arising from banks' risk management. Even though the literature on this issue did not give yet so much prominence to this type of risk, the GFC has shown the limits of the traditional banking system and proved that insolvency risk did not disappear. Thus, we compute an asymmetric Z-score, the most widely used accounting-based risk measure in the banking literature [START_REF] Laeven | Bank governance, regulation and risk taking[END_REF][START_REF] Delis | The risk-taking channel of monetary policy in the USA: Evidence from micro-level data[END_REF][START_REF] Ramayandi | Can low interest rates be harmful: An assessment of the bank risk-taking channel in Asia[END_REF][START_REF] Boateng | An analysis of involuntary excess reserves, monetary policy and risk-taking behaviour of Chinese banks[END_REF], Trad et al., 2017, among others). It represents the inverse probability of insolvency, i.e., the lower the Z-score, the higher the risk, and it expresses the inability of a bank to repay its debt and financial obligation because of bankruptcy. Its main advantages are the concept of risk on which it is based and its ease of computation. However, the latter feature is the result of some unrealistic simplifications and assumptions, which are well explained in [START_REF] Lapteacru | On the consistency of the Z-score to measure the bank risk[END_REF]. To avoid such drawbacks, the author proposes to consider the real distribution of banks' ROA.

Two financial ratios

As it is well-explained and validated in [START_REF] Bikker | Cyclical patterns in profits provisioning and lending of banks and procyclicality of the new Basel capital requirements[END_REF] and [START_REF] Bikker | Bank provisioning behaviour and procyclicality[END_REF], higher exposure to lending activity entails lower margins when loans become riskier. An increase of credit risk directly hits profits since provisioning for expected loan losses are deducted from it. Loan loss provisions on gross loans and total equity on net loans are considered as proper financial ratios to assess banks' financial vulnerability and resilience to financial shocks [START_REF] Trad | Risk and profitability of Islamic banks: A religious deception or an alternative solution[END_REF]. Indeed, ENL is about policy decisions prior to the revelation of loan performance, and as loan loss provisions are made when loans turn out to be dodgy, LLP is a backward-looking indicator.

The asymmetric Z-score

Lapteacru (2016) demonstrates that the traditional Z-score, on which many studies rely, is based on unrealistic assumptions whereas the normality hypothesis regarding the distribution of banks' ROA is the most important. The author explains that -because it is very flexible -the stable distribution allows the best consideration of ROA distribution shapes, thus, providing consistent estimates of the Z-score. A random variable is considered stable if its characteristic function can be written as follows:

φ(t; β, α, µ, σ) = exp[itµ -|σt| β (1 -iαsgn(t)φ)]
where, The negative traditional Z-score is the point at which the normal cumulative distribution function, N(.), is equal to the probability of default, as computed with the normal cumulative distribution function:

φ =    tan( πβ 2 ), if β = 1 -2 π log|t|, if β = 1 and β ∈ (0, 2] represents the stability index, α ∈ [-1; 1] is the skewness parameter, µ ∈ R
Z trad = -N -1 (N (-COA; µ, σ)) = COA + µ σ , (1) 
the same concept is considered for the improved Z-score but with a probability of default that is computed with an estimated stable cumulative distribution function F StD (.), as follows:

Zscore = -N -1 (F StD (-COA; β, α, µ, σ)), ( 2 
)
where COA is the banks capital on assets ratio.

In order to determine the parameters α, β, µ and σ, and because the sta-ble distribution has no analytic functions, we apply the distance minimization algorithm [START_REF] Lapteacru | On the consistency of the Z-score to measure the bank risk[END_REF]. Parameters' estimations minimize the distance between the stable probability density function and the smooth kernel distribution2 . The distribution parameters and thus the Z-score is estimated only

for banks with at least ten observations. In the end, we express the Z-score in logarithm in the regressions. According to [START_REF] Lepetit | Bank insolvency risk and Z-score measures: A refinement[END_REF] the log-transformed Z-score appears as a meaningfully and unproblematic measure.

Policy interest rate

We focus our analysis on an observable monetary policy variable that describes the evolution of monetary policy across Europe: the policy interest rate (i r ). This latter is defined as the mean of the monthly interest rates. The period on which we focus -from 1999 to 2015-, considers pre-and post-crisis years, allowing us to grab the full evolution of the low interest rates environment. It is also important to mention that for countries which joined the Euro Area during the sample period3 , we consider the national policy interest rate before their

Euro Area accession while we consider the ECB policy interest rate after.

Bank control variables

We control for a set of bank-specific factors which are well-known to influence bank profitability. We include the equity to total assets ratio (EQUITY) that controls for banks capitalization. A high level of capital may act as a buffer in case of adverse developments and may help to maintain the level of profitability during an economic slowdown [START_REF] Athanasoglou | Bank-specific, industryspecific and macroeconomic determinants of bank profitability[END_REF]. Moreover, since the Basel Accord may shape the level of capital as a percentage of risk-weighted assets, [START_REF] Iannotta | Ownership structure, risk and performance in the European banking industry[END_REF] find that banks with a higher level of capitalization could yield higher returns.

We introduce banks' total assets that control for banks' size (SIZE), although the effect of this variable is inconclusive. Demirgüç-Kunt and Huizinga (1998)

and Borio et al. (2017) find a positive impact between bank size and profitability, whereas ECB (2015) concludes on a negative relationship explaining that larger banks are more complex and costly. [START_REF] Athanasoglou | Bank-specific, industryspecific and macroeconomic determinants of bank profitability[END_REF] finds no linear evidence for the effect of bank size on bank performance.

The non-interest income over total income ratio controls for diversification and reflects incomes generated by fees and commissions and trading activities.

There is any strict consensus about the impact of diversification on profitability. [START_REF] Elsas | The anatomy of bank diversification[END_REF] suggest that non-interest income yield higher returns and enhances bank profitability while ECB ( 2015) and Demirgüç-Kunt and Huizinga (1998) find the converse. Finally, identifying three different business models via balance sheet compositions, [START_REF] Roengpitya | Bank business models[END_REF] deduces that bank performance varies markedly across business models and over the time.

The ratio of total loans over total assets is essential to catch the relative lending size. A large loan portfolio induces higher net interest income. However, this latter is also subject to credit risk [START_REF] Demirgüç-Kunt | Determinants of commercial bank interest margins and profitability : Some international evidence[END_REF]Huizinga, 1998, ECB, 2015). Some studies find that, on balance, lending has a positive effect on profit, although lending is found to be pro-cyclical [START_REF] Bikker | Bank provisioning behaviour and procyclicality[END_REF].

In the end, we control for the individual market power of each bank of your sample. Thus, we include a bank-level measure of competition computed as the market share in terms of assets of each bank divided by banks' total assets of the country where the bank belongs.

Country control variables

Since we are using a panel data analysis, it is necessary to control for countryspecific characteristics. We include the real GDP growth (RGDPG) to control for the business cycle. This latter has a pro-cyclical effect on the profitability via lending activity and provisioning [START_REF] Demirgüç-Kunt | Determinants of commercial bank interest margins and profitability : Some international evidence[END_REF]Huizinga, 1998, Bikker and[START_REF] Bikker | Cyclical patterns in profits provisioning and lending of banks and procyclicality of the new Basel capital requirements[END_REF].

Market concentration (MC) is measured by the Herfindahl-Hirschman index and controls for the banking market structure. No clear relationship has been found between market concentration and performance. On the one hand, a high concentration is expected to increase profits because banks have greater market power and might be able to charge higher interest rates for loans and lower for deposits [START_REF] Goddard | Dynamics of growth and profitability in banking[END_REF]. On the other hand, [START_REF] Athanasoglou | Bank-specific, industryspecific and macroeconomic determinants of bank profitability[END_REF] and [START_REF] Berger | Bank competition and financial stability[END_REF] argue that efficiency can also explain the effect of market concentration on performance.

Finally, we introduce a variable controlling for the percent change in average consumer price (INFLATION), which also exhibits the business cycle. Most empirical studies assert that there is a positive effect of inflation on profit but its coefficient is difficult to interpret. Very high policy interest rates correspond to Romania in 1999 which suffered from the bankruptcy of several banks and an economic downturn, while many CEE countries knew a period of robust growth and catching up. Negative values reflect unconventional monetary events.

Descriptive statistics

Moreover, the data exhibits many heterogeneous banks concerning characteristics across equity, size, lending, individual market power and diversification and various banking markets in term of concentration, real GDP growth, and inflation. Note that, in line with previous results concerning the high policy interest rate, the very negative value of GDP growth and the maximum percent change of inflation coincides with the crisis event in Romania. Likewise, the inflation rate corresponds to the post-crisis period when many countries have struggled with a low (even negative) inflation rate. Finally, the very high value corresponds to the recent Irish economic boom and

Econometric methodology

The estimated models use panel data to measure banks' soundness in terms of profitability. In a first step, we assess the ability of banks to generate profits while taking into account its level of incurred risks through their prudential behavior and the overall effect of the policy interest rates. We also control for bank-and country-specific characteristics. The robustness of results is ensured by employing a set of financial indicators to measure bank profitability (ROAA, ROAE, and NIM). The empirical literature strongly suggests considering the dynamic nature of bank performance in the model (i.e., the lagged dependent variable is treated as an explanatory variable). Indeed, many authors [START_REF] Athanasoglou | Bank-specific, industryspecific and macroeconomic determinants of bank profitability[END_REF][START_REF] Berger | Bank competition and financial stability[END_REF][START_REF] Dietrich | Determinants of bank profitability before and during the crisis: Evidence from Switzerland[END_REF][START_REF] Hoffmann | Determinants of the profitability of the US banking industry[END_REF], among others) support that bank performance tends to persist over time.

Thus, we adopt the following model:

π i,j,t = α 0 + α 1 π i,j,t-1 + α 2 P B i,j,t + α 3 i r j,t + α 4 B i,j,t + α 5 C j,t + θ t + i,k,t , (3) 
where π i,j,t denotes the set of financial indicators to measure bank profitability, namely ROAA, ROAE, and NIM, for the bank i in the country j and year t. P B i,j,t stands for prudential behavior and breaks down into two types of variables, two financial ratios (ENL and LLP) and insolvency risk (Zscore std ).

The variable i r j,t defines the policy interest rate in each country. The set of bank and country characteristics is included in B i,j,t and C j,t , respectively. Finally, θ t is the time (year) dummy and i,k,t is an error term. Moreover, the coefficient α 1 captures the level of persistence of bank profitability. If α 1 is between 0 and 1, profits display persistence but will return to its normal level. If α 1 is close to zero, the speed of adjustment is high, and persistence is low, inducing a quite competitive banking industry. While if α 1 is close to one, persistence is strong, inducing low competitiveness [START_REF] Athanasoglou | Bank-specific, industryspecific and macroeconomic determinants of bank profitability[END_REF].

However, the traditional econometric methods, as OLS or fixed effect, do not prevent the endogeneity problems the equation may face. Firstly, the dynamic panel bias resulting from the correlation between the lagged dependent variable and the error term makes the traditional econometric methods inconsistent. Besides, equation (3) might face other endogeneity issues caused by potential reverse causality regarding some bank profitability determinants and/or by omitted variable bias. [START_REF] Bikker | Bank provisioning behaviour and procyclicality[END_REF], Hoffmann (2011) and Trujillo-Ponce (2013) argue that a loop of causality exists between bank characteristics and profitability. [START_REF] Garca-Herrero | What explains the low profitability of Chinese banks[END_REF] show that more profitable banks are more likely to increase their level of equity by transforming a part of their profit into reserves. Also, more profitable banks employ more and spend more on advertising, thus, increasing the size. Since our sample includes many advanced countries who have suffered from the GFC, particular attention might be addressed to another potential reverse causality between bank profitability and the policy interest rate. Policymakers could have attempted to contain the crisis by reducing interest rates [START_REF] Claessens | Low-for-long" interest rates and banks' interest margins and profitability : Cross-country evidence. International finance discussion papers[END_REF]. Finally, unsurprisingly, by looking into the level of profit bank managers may be encouraged to take on more risk or not. As a consequence, all bank characteristics, bank risk measures, and the policy interest rate are treated as endogenous variables in our model.

All macroeconomic variables are treated as exogenous.

Given all these arguments, we decide to apply the General Method of Moments (GMM) using the [START_REF] Arellano | Another look at the instrumental variable estimation of error-components models[END_REF] and [START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF] estimators. This method transforms exogenous regressors in first differences which are instrumented by themselves, while endogenous variables (also transformed in first differences) are instrumented by their own lags in level, allowing to solve the endogeneity problems. The authors have shown that difference GMM can be improved by relying on system GMM which introduces equations in level in the estimation procedure. Indeed, [START_REF] Arellano | Another look at the instrumental variable estimation of error-components models[END_REF] claim that regressors in level can be weak instruments for first-differences equations. The system GMM completes first-differences equations with equations in level, lagged levels of endogenous regressors and lags of first-differenced regressors are respectively used as instruments for difference and level equations. Moreover, we use the robust command and the two-step estimator since the command xtabond2, that we apply to estimate our model, allows to make the Windmeijer (2005) finite-sample correction to the reported standard errors in two-step estimation, without which those standard errors tend to be severely downward biased (Roodman, 2009, p.1).

In a second step, we investigate whether the relationship between prudential behavior and profitability is conditional to the level of the interest rates. Therefore, we include an interaction term between prudential behavior and interest rates:

π i,j,t = α 0 + α 1 π i,j,t-1 + α 2 P B i,j,t + α 3 i r j,t + α 4 i r j,t * P B j,t + α 5 B i,j,t + α 6 C j,t + θ t + i,k,t . (4) 
Finally, we focus on the effects of interest rates at different levels and prudential behavior on bank profitability. In the same vein than Borio and Gambacorta (2017) who include a dummy variable when interest rates are low, we create four dummy variables. For instance, the first dummy variable, Q 1 , takes the value of 1 when the value of the policy interest rate is in the first quartile of the countryby-country distribution. Hence, we integrate four interaction terms between i r and a dummy Q i where i = [1, .., 4]. Therefore, the model becomes:

π i,j,t = α 0 + α 1 π i,j,t-1 + α 2 P B i,j,t + α 3 i r j,t + α 4 i r j,t * Q i + α 5 B i,j,t + α 6 C j,t + θ t + i,k,t .
(5)

Results

This section introduces and comments on the results. First, we run simple regressions to examine the overall effects of banks' prudential behavior and policy interest rates on bank profitability. Then, we investigate whether the relationship between prudential behavior and profitability is conditional to the level of the interest rates. Finally, while keeping variables proxying for bank risk management in our regressions, we specially analyze the impact of the policy interest rates on profitability at different levels.

4.1. The overall effect of policy interest rates and prudential behavior on profitability.

Table 3 presents the results for Eq (3). The persistence of bank profit is well caught by the model. Coefficients are highly significant and between 0 and 1, inducing that profit will return to its normal level. However, the different values of these coefficients entail a moderate speed of adjustment of profitability.

Our results for the ratio LLP are in line with expectations and literature [START_REF] Bikker | Cyclical patterns in profits provisioning and lending of banks and procyclicality of the new Basel capital requirements[END_REF][START_REF] Alhadab | Loan loss provision and the profitability of commercial banks: Evidence from Jordan[END_REF][START_REF] Mustafa | Does the loan loss provision affect the banking profitability in case of Pakistan?[END_REF].

As profit is calculated by deducing credit loss provisions from net profits, an important share of loan loss provisions necessarily diminishes bank profitability. This outcome performs an essential role for bank manager and especially financial stability. Nevertheless, in Table 3, ENL does not provide evidence that higher capital and/or a cut in net loans are costly for European banks regarding profit. The Z-score reveals that a lower insolvency risk instills confidence in the banking sector and increases profits, which is confirmed by our two measures of overall profitability, ROAA, and ROAE, although the effect is stronger on ROE because of the leverage effect. This latter seems more sensitive since shareholders may pay greater attention to default risk. In line with [START_REF] Boadi | Role of bank specific, macroeconomic and risk determinants of banks profitability: Empirical evidence from Ghanas rural banking industry[END_REF], this result backs that stability in the banking sector promotes bank profitability.

The policy interest rate is highly significant in all regressions, indicating that a relaxation of monetary policy negatively affects banks' profit. This finding corroborates the idea that banks are reluctant to lower their interest rates on deposits. Thereby, interest expenses drop less than interest income and compress NIM -i.e., a fall of 1% of the policy interest rate entails, in average, a decrease of about 0.133% of NIM -but the impact appears to be lower on ROAA. As it is stated in [START_REF] Claessens | Low-for-long" interest rates and banks' interest margins and profitability : Cross-country evidence. International finance discussion papers[END_REF], European banks still have a low share of non-interest income in their revenues. Thus, a weaker NIM has a tremendous negative impact on the overall profitability of banks, but valuation gains in securities held by banks may mitigate the adverse effect coming from a decrease in NIM and explain the lower impact on ROAA. However, ROE shrinks much more after a fall in policy interest rate which may be explained by a breakdown in the financial leverage. Indeed, a restrictive monetary policy may intervene during high economic growth when banks are more likely to expand their leverage effect.

Bank characteristics have various effects. The effect of EQUITY is ambiguous according to the measure of profitability and may lack significance. SIZE has a negative impact which is in line with [START_REF] Martynova | Bank profitability and risk-taking[END_REF], who indicate that big and high profitable banks took greater risk through substantial exposures to market risk. Thus, when the crisis erupted these same banks regis-tered important losses. Similarly, LENDING has a relatively slight and negative effect on ROAA. Finally, a greater DIVERSIFICATION is likely to enhance the overall profitability but reduces NIM since higher diversification corresponds to an increase of non-interest income. MS is only significant for NIM but has a slight negative impact.

Country control variables present consistent results. A vigorous GDP growth improves profit. INFLATION shows that higher inflation negatively affects bank profitability. Lastly, MC displays a positive relationship between bank concentration and NIM, inducing that the higher the concentration on the banking sector, the greater the net interest income is. Stronger market power allows financial institutions to impose and practice higher interest rate.

4.2. Is the effect of prudential behavior on profitability conditional to the level of the policy interest rates?

In this section, we examine whether the relationship between policy interest rates and profitability is conditional to the level of bank risk management.

Tables 4 presents the outcome of Eq (4). The coefficients associated to i r and P B take on a different meaning when an interaction term is added. For instance, for the regression with ROAA, the value 0.087 for i r indicates that an increase of 1% in the policy interest rate improves the ROAA of about 0.087% when LLP is equal to 0 or say differently when banks do not cover the risk.

The interaction terms are negative and significant for the Z-score while they are positive but lack of statistical significance for LLP and ENL. Therefore, it induces that banks' prudential behavior -and most of all banks' insolvency risk -is conditional to the level of policy interest rate. Indeed, the relationship between the policy interest rate and profitability is even stronger when banks better cover their risk (i.e., the Z-score decreases and LLP or ENL increases).

In the end, we have computed the overall impact of i r and all bank covering risk measures. As previously stated, the overall effect of the Z-score is still positive 2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated with tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. Note that the constant in the model may disappear because of time fixed effects. The command "collapse" is used to limit the number of instruments.

whereas it is negative for LLP and non-significant for ENL. Moreover, the overall effect of the policy interest rate is positive and significant for the regressions for LLP and ENL. As a consequence, less cautious banks regarding risk covering are less profitable, and a lower policy interest rate harms banks' soundness in terms of return. However, for the Z-score, we observe that the total effect of i r reverses and becomes harmful for the overall profitability when controlling for the interaction between prudential behavior and the monetary policy instrument.

The next section, with the decomposition of the policy interest rate into four regimes, may shed light on this interesting result.

Profitability and banks' prudential behavior under different policy interest rate regimes.

Finally, we are interested in analyzing whether the policy interest rate, at different levels, has a variable effect on bank profitability. This methodology is also able to catch potential thresholds. Thus, we compute a country-by-country quartile distribution for i r and include four dummy variables to control for four different policy interest rate regimes. Results are summarized in Table 5-7, respectively for the Z-score, LLP, and ENL.

First of all, the effect of all prudential behavior indicators -when significant -have the expected signs: the less cautious the bank regarding covering risk, the lower the profitability. The newness in these results is that ENL becomes significant in some regressions. It provides evidence that capital requirement is marginally costly for European banks. Even though a rise in equity impairs the overall profitability and especially ROE, the effect is rather low and is not often significant in our regressions. Furthermore, this effect may also be explained by the recent strengthening in banking regulation which compels banks to expand their equity level although it is more expensive. We also notice that the effect of ENL -as the Z-score and LLP -on NIM is insignificant. 2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated to tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. Note that the constant in the model may disappear because of time fixed effects. The lines reporting the total effect of i r and P B are computed by summing the coefficients respectively associated with i r and i r * P B and P B and i r * P B. The command "collapse" is used to limit the number of instruments.

Then, focusing on the effect of the policy interest rate at different regimes, we observe that for all prudential measures and for the ROAA and ROAE regressions, when policy interest rates are particularly low (Q1), the effect of i r is negatively correlated with profit. Although the results for NIM are expected, because low policy interest rates directly affect bank profit margin by compressing it, the effect of low policy interest rates on overall profitability becomes less obvious when i r is in the first quartile of the country-by-country distribution.

Controlling for the periods when policy interest rates are low, shows that banks succeed in increasing overall profitability despite a reduction of their net interest income (this is in line with the recent evolution of ROA and ROE, see Appendix B). It suggests that banks may, for example, increase their commissions or invest in riskier assets, to inflate overall profit. Financial institutions may have anticipated such a reduction in policy interest rates and thus, in NIM, encouraging them to rely on other sources of profit. However, the sign of the total effect of i r reverses and becomes strong and positive when turning to the higher regime (Q2). Moreover, another interesting result is that our model grasps that -until a certain point for ROAA and ROAE -the most harmful effect of the policy interest rate on profitability triggers when i r is the lowest (when i r is in Q2 for ROAA and ROAE and Q1 for NIM). We also obtain consistent findings for all regressions with NIM because the positive coefficients of the total effect of i r are becoming greater when following the downward trend of the policy interest rate.

Put differently, it is well-reflected by the model that a drop in i r compresses margins since the impact of the key interest rate on NIM is becoming stronger and stronger when this latter drops. 2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated with tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. The line reporting the total effect of i r is computed by summing the coefficients associated to i r and i r * Q i . The command "collapse" is used to limit the number of instruments. 2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated with tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. The line reporting the total effect of i r is computed by summing the coefficients associated to i r and i r * Q i . The command "collapse" is used to limit the number of instruments.

Robustness checks

Finally, using the same methodology, we rely on the monetary policy stance, defined as the difference between the policy interest rate and the Taylor rule, instead of the policy interest rate to check if we obtain similar results.

As a first step, we compute the [START_REF] Taylor | Discretion versus policy rules in practice[END_REF] rule for the euro-area and each other countries in our sample as follows:

i = r * + π * + 1.5(π -π * ) + 0.5y, ( 6 
)
where i is the nominal policy rate, r * defines the long-run or equilibrium real rate of interest, π is the current period inflation rate, π * is the central banks inflation objective, and y is the current period output gap. We use the price consumer index and the output gap data4 to proxy π and y. For π * , we use inflation targets from each central bank5 . Note that, for some central banks, inflation targets may vary during the period. At last, following [START_REF] Taylor | Discretion versus policy rules in practice[END_REF], the calibration of the equilibrium real rate is linked to the estimates of the trend of the output growth. Specifically, applying the HodrickPrescott filter, the longrun level of the real interest rate is equal to the estimate of the trend growth rate of real GDP. Hence, monetary policy stance takes negative or positive values. A negative one means that the policy interest rate is below the Taylor rule while a positive stance is the opposite (see Appendix B).

As a second step, we create two indicators:

• M P gap which is the monetary policy stance in absolute value and the higher the value, the further the policy interest rate is from the Taylor rule.

• M P positive and M P negative which respectively represent a positive and a negative monetary policy stance.

First of all, Table 8 present results when replacing i r by M P gap . Findings associated with M P gap are consistent with previous conclusions. On the one hand, the positive coefficients for the overall profitability (coefficients are more significant for ROAE) reveal that when the policy interest rate moves away from the Taylor rule, the overall profitability increases. On the other hand, for NIM, coefficients are negative and highly significant showing that a higher distance between i r and M P gap reduces banks' return. When the policy interest rate is low, which corresponds to a high distance with the Taylor rule especially before the crisis, banks managed to increase their overall profits. Moreover, this is also in line with previous results when the interest rate is at its lowest level. As expected, a lower policy interest rate still compresses NIM.

Then, Table 9 describes findings when using both M P positive and M P negative instead of i r to see how monetary policy responds when being too accommodative or too restrictive. Contrary to NIM, coefficients are less significant for the overall profitability. Still, when monetary policy is too accommodative regarding the Taylor rule (i.e., M P negative ) an increase in the policy interest rate enhances profitability and NIM. This result is consistent with previous results because during the period monetary policy is more accommodative than restrictive regarding the Taylor rule (see Appendix B). However, during restrictive time (i.e.

M P positive ), the opposite happens: the higher the interest rate, the lower profit and most of all the NIM.

At last, we also use the winsorization method as robustness checks. We find similar results than in Table 3 6 . 2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated with tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. Note that the constant in the model may disappear because of time fixed effects. The command "collapse" is used to limit the number of instruments.

Conclusion

We examine the effect of banks' prudential behavior and policy interest rate on banks' net interest margin (NIM) and overall profitability, i.e., the Return on Average Assets (ROAA) and the Return on Average Equity (ROAE), across the European banking sector from 1999 to 2015. As policy interest rate has been trending downwards, this time span allows us to capture its evolution.

To proxy banks' prudential behavior, we rely on two financial ratios, equity on net loans (ENL) and loan loss provisions on gross loans (LLP) which catch the way banks manage the risk and an accounting-based insolvency risk measure, namely the asymmetric Z-score, which reflects a distance to a default state. We build our model on the Generalised Method of Moments to take into account the dynamic feature of bank profitability and to overcome endogeneity issues which may appear in our regressions.

This article provides evidence that less cautious banks regarding risk-taking are associated with lower returns. Indeed, a higher Z-score enhances profits and corroborates the idea that financial stability in the banking sector promotes profitability. A higher share of LLP has a negative impact on profit measures.

Even though ENL lacks statistical significance, it shows that capital requirement is not costly or only slightly. Furthermore, our findings highlight that the recent evolution of monetary policy plays a critical role in bank profitability. The overall effect of policy interest rates pushes NIM downwards and globally worsens the overall profitability. Also, our results indicate that the relationship between the monetary policy instrument and profit is even stronger when banks are less cautious when covering their risk-taking behavior. However, shifting the attention on the effect of policy interest rates under different regimes reveals that despite a compression of the NIM following the downward trend of the policy interest rate, banks succeed in increasing their overall profitability but only at the lower regime. Above this latter, the effect of the European central banks' main tool is becoming more and more harmful when the instrument is dropping.

Hence, banks' ability to generate profits from their traditional activity is eroded by persistently low interest rates. Nevertheless, banks may have anticipated such a reduction in their NIM and may generate profit from other sources as commissions or trading activity.

Consequently, our results raise both prudential and monetary policy issues.

One is the possible adverse effect of monetary policy. This is a sensitive debate since on the one hand, if interest rates remain "too low for too long", it may alter

European banks' business model by encouraging them to increase their trading activity, impeding the bank lending channel and making the policy interest rate a less efficient tool, and/or threatening financial stability via riskier investments.

However, on the other hand, nowadays most central banks are keen to start raising their main policy interest rate, and our study shows that the most harmful effect of a rise of this tool on overall profitability materializes at the lower regime.

Hence, it seems that monetary policy is at a standoff if we want to avoid to endanger the financial stability. Nonetheless, the rise in the policy interest rate is no longer an option. Thus, this latter may be well-anticipated by banks through clear announcements from European central banks.

While low interest rates environment is an uncontrollable obstacle for European financial institutions, they may pay much attention to the management and the evaluation of risk. Therefore, this study supports the implementation of microprudential measures with the aim to "clean" banks' balance sheets with a high share of loan loss provisions. Moreover, strengthening banks' ability to absorb losses through a higher quality of their core equity does not seem -in our study -to worsen profitability or only marginally. This result encourages European microprudential policies in favor of reinforcing the quality of equity.

  is one of the few studies to investigate the relationship via the distance to default. They concentrate their research on the European banking market over the period 1998 to 2006. The sample includes 251 listed banks, as the computation of the distance to default is a market-based measure and requires listed banks' data.

Figure 1 :

 1 Figure 1: European banks' market shares in terms of total assets in each country of our sample and in average for the period 1999-2015. The figure is built from unconsolidated data.

  is the location parameter and σ > 0 defines the scale parameter. This very flexible distribution comprises normal distribution (for β = 2), Cauchy distribution (for β = 1 and α = 0) and Lévy distribution (for β = 1/2 and α = 1).

Table 1 :

 1 Countries and number of banks included in the sample

		List of countries	# of banks	Monetary authority
	1	Austria	19	ECB
	2	Belgium	7	ECB
	3	Bulgaria	21	Balgarska Narodna Banka
	4	Croatia	7	Hrvatska Narodna Banka
	5	Czech Republic	15	Česká Národní Banka
	6	Denmark	25	Nationalbanken
	7	Estonia	6	ECB
	8	Finland	2	ECB
	9	France	15	ECB
	10	Germany	34	ECB
	11	Greece	7	ECB
	12	Hungary	14	Magyar Nemzeti Bank
	13	Ireland	2	ECB
	14	Italy	32	ECB
	15	Latvia	15	ECB
	16	Lithuania	6	ECB
	17	Netherlands	16	ECB
	18	Norway	31	Norges Bank
	19	Poland	29	Narodowy Bank Polski
	20	Romania	21	Banca Nat ¸ionalǎ a României
	21	Slovakia	15	ECB
	22	Slovenia	14	ECB
	23	Spain	16	ECB
	24	Sweden	8	Sveriges Riksbank
	25	Switzerland	33	Swiss National Bank
	26	United-Kingdom	35	Bank of England
		Total	445	
	Our study focuses on 26 European countries, including countries with dif-
	ferent monetary authorities: 15 are euro-area members where monetary policy

Table 2

 2 

provides summary statistics. Data cover banks with very different profiles. First of all, the negative profitability corresponds to CEE (Central and East European) countries (especially Bulgaria and Slovenia) where the GFC hits these countries even stronger. As expected, the country where insolvency risk is the highest, namely with the lowest Z-score, is Greece. The negative values of ENL and LLP are associated with CEE countries showing a relaxing prudential behavior. Hence, this first overview on the data suggests that less cautious banks in terms of risk covering may be less efficient regarding performance.

Table 2 :

 2 Definition and descriptive statistics of the variables. This table defines our variables and reports summary statistics.

	Variables	Description	Nr. of obs.	Mean (SD)	Min	Max	Source
	Performance (π)						
	ROAA	Return on Average Assets (%)	7100	0.59 (2.79)	-99.57	44.66	BankScope and Fitch Connect
	ROAE	Return on Average Equity (%)	7098	5.91 (31.39)	-1313.64	560	BankScope and Fitch Connect
	NIM	Net Interest Margin (%)	7090	2.80 (2.64)	-16.94	48.47	BankScope and Fitch Connect
	Prudential behavior (π)						
	Z -score std	Z-score in logarithm estimated stable cumulative distribution function, Eq. (1)	6800	3.77 (4.02)	-2.33	50.75	BankScope, banks' annual reports and authors computations
	ENL	Equity on net loans (%)	7056	27.92 (60.13)	-522.79	984.21	BankScope and Fitch Connect
	LLP	Loan loss provisions on gross loans (%)	6914	1.31 (3.22)	-66.67	55	BankScope and Fitch Connect
	Interest rate						
	i r	Annual policy interest rate computed as an average of monthly interest rates	7537	3.53 (4.44)	-0.75	35	DataStream and central banks' annual reports
	Bank control (B)						
	EQUITY	Equity to total assets ratio (%)	7190	10.37 (9.94)	-3.93	98.78	BankScope and Fitch Connect
	SIZE	Size of banks, expressed as banks total assets in thousand billions of USD	7190	0.094 (0.30)	4.58e-06	3.8	BankScope and Fitch Connect
	DIVERSIFICATION	Non-interest income over total income (%)	7094	37.33 (36.10)	-1465.02 662.68	BankScope and Fitch Connect
	LENDING	Total loans over total assets (%)	7104	55.84 (49.97)	-70.09	1637.98	BankScope and Fitch Connect
		Individual market power, computed					
	MARKET SHARE	as the market share in terms of assets divided by banks' total	7190	4.41 (7.79)	1.40e-3	74.94	BankScope and Fitch Connect
		assets of each country (%)					
	Country control (C)						
	MC	Market concentration, computed with Herfindahl index	7565	0.081 (0.05)	0.02	0.41	DataStream and authors computation
	RGDPG	Real GDP growth rate (%)	7565	2.09 (3.02)	-14.81	26.28	DataStream
	INFLATION	Percent change of average consumer prices	7565	2.91 (4.46)	-1.68	45.8	FMI database
	Notes:						

Table 3 :

 3 The effects of policy interest rates and prudential behavior on profitability

	Variables

Notes: Heteroscedastic robust t-statistics are in parentheses. ***, ** and * are statistical significances at 0.01, 0.05 and 0.10 level, respectively. AR(1) and AR(

Table 5 :

 5 Profitability, Z-score and policy interest rate regimes Heteroscedastic robust t-statistics are in parentheses. ***, ** and * are statistical significances at 0.01, 0.05 and 0.10 level, respectively. AR(1) and AR(

	Variables		ROAA			ROAE			NIM		
		Q1	Q2	Q3	Q4	Q1	Q2	Q3	Q4	Q1	Q2	Q3	Q4
	πt-1	0.350* (0.217)	0.501*** (0.122)	0.465*** (0.137)	0.600*** (0.108)	0.235*** (0.217)	0.508*** (0.102)	0.586*** (0.099)	0.627*** (0.081)	0.713*** (0.087)	0.567*** (0.108)	0.640*** (0.045)	0.616*** (0.065)
	Z -scorestd	3.673* (2.392)	2.529* (1.458)	3.037** (1.620)	2.426** (1.210)	-35.490 (28.185)	37.768*** (14.989)	43.284** (18.781)	53.016*** (16.766)	0.127 (0.860)	-0.374 (0.833)	-0.197 (0.587)	-0.556 (0.515)
	i r	0.014 (0.040)	0.044 (0.036)	-0.062 (0.052)	0.115** (0.051)	-2.605*** (0.830)	0.603** (0.280)	-0.269 (0.603)	0.825*** (0.302)	0.235*** (0.217)	0.171*** (0.064)	0.104*** (0.030)	0.135*** (0.030)
	i r * Qi	-0.460*** (0.187)	0.058* (0.034)	0.020 (0.023)	-0.040 (0.027)	-1.487** (0.808)	0.189 (0.230)	0.582** (0.287)	0.148 (0.234)	0.160*** (0.053)	0.031 (0.037)	0.022* (0.014)	0.022 (0.017)
	EQUITY	-0.035 (0.062)	-4.82e-4 (0.024)	0.024 (0.032)	0.028* (0.016)	0.143 (0.208)	-0.506** (0.243)	-0.541* (0.323)	-0.231 (0.170)	0.042** (0.018)	0.063*** (0.022)	-0.002 (0.015)	0.004 (0.017)
	SIZE	-0.343 (0.488)	-0.180 (0.194)	-0.205 (0.324)	-0.051 (0.211)	-16.466*** (4.100)	-6.692*** (2.719)	-8.157*** (3.377)	-5.293 (3.584)	-2.81e-8 (4.02e-7)	8.17e-9 (3.73e-7)	-1.86e-7 (2.38e-7)	-3.34e-8 (2.57e-7)
	LENDING	7.15e-5 (0.004)	-0.001 (0.001)	-0.008*** (0.002)	-0.003** (0.001)	-0.015 (0.027)	-0.021 (0.031)	-0.016 (0.034)	-0.003 (0.022)	-0.002 (0.002)	-0.002 (0.002)	1.74e-4 (0.001)	3.17e-4 (0.001)
	DIVERSIFICATION	0.011 (0.018)	0.006 (0.010)	0.008 (0.007)	0.003 (0.011)	-0.524 (0.279)	0.291*** (0.079)	0.255* (0.157)	0.049 (0.056)	-0.010 (0.007)	-0.017** (0.009)	-0.009* (0.006)	-0.017** (0.007)
	RGDPG	0.096*** (0.016)	0.075*** (0.009)	0.094*** (0.017)	0.067*** (0.008)	1.694*** (0.304)	0.851*** (0.105)	1.014*** (0.136)	0.830*** (0.116)	0.018*** (0.005)	0.019*** (0.005)	0.046*** (0.008)	0.043*** (0.009)
	MS	3.72e-4 (0.066)	0.020 (0.030)	0.006 (0.046)	0.016 (0.030)	2.044*** (0.524)	0.375 (0.349)	0.611 (0.503)	0.532 (0.472)	0.012 (0.050)	0.007 (0.042)	-8.63e-4 (0.028)	-0.018 (0.032)
	MC	0.024 (0.039)	0.529 (1.376)	-0.002 (0.018)	-0.652 (1.286)	-1.009*** (0.318)	0.075 (0.176)	-0.063 (0.243)	-0.123 (0.171)	-0.001 (0.022)	0.395 (2.126)	0.024** (0.011)	0.023* (0.012)
	INFLATION	-0.032 (0.035)	-0.317 (0.284)	0.021 (0.034)	-0.085*** (0.029)	1.720*** (0.626)	-0.317 (0.284)	0.142 (0.485)	-0.731*** (0.329)	-0.102*** (0.035)	-0.081* (0.044)	-0.028 (0.022)	-0.028 (0.020)
	CONST.	-2.679 (2.091)	-2.105* (1.212)	0.124 (0.380)	-2.054** (1.038)	0.350* (0.217)	-34.586*** (11.622)	-37.319** (16.082)	-40.995*** (13.340)	0.340 (0.916)	1.097 (0.954)	0.586*** (0.099)	0.340 (0.916)
	Total effect of i r	-0.446**	0.102*	-0.042	0.074***	-4.093***	0.792**	0.312	0.973***	0.283**	0.203***	0.126***	0.112***
	Total observations	6573	6573	6573	6573	6570	6570	6570	6570	6568	6568	6568	6568
	Nr. of instruments	40	76	82	76	37	76	40	49	22	22	64	64
	AR(1) (p-value)	0.008	0.000	0.000	0.000	0.012	0.039	0.044	0.051	0.000	0.000	0.000	0.001
	AR(2) (p-value)	0.798	0.431	0.437	0.279	0.312	0.386	0.325	0.252	0.945	0.772	0.953	0.730
	Hansen test (p-value)	0.836	0.216	0.415	0.225	0.397	0.152	0.154	0.216	0.783	0.664	0.347	0.371

Notes:

Table 6 :

 6 Profitability, LLP and policy interest rate regimes Heteroscedastic robust t-statistics are in parentheses. ***, ** and * are statistical significances at 0.01, 0.05 and 0.10 level, respectively. AR(1) and AR(2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated with tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. The line reporting the total effect of i r is computed by summing the coefficients associated to i r and i r * Q i . The command "collapse" is used to limit the number of instruments. Heteroscedastic robust t-statistics are in parentheses. ***, ** and * are statistical significances at 0.01, 0.05 and 0.10 level, respectively. AR(1) and AR(

	Variables		ROAA			ROAE			NIM		
		Q1	Q2	Q3	Q4	Q1	Q2	Q3	Q4	Q1	Q2	Q3	Q4
	πt-1	0.170*** (0.057)	0.164*** (0.064)	0.426*** (0.105)	0.163*** (0.065)	0.208*** (0.028)	0.245 (0.195)	0.225 (0.188)	0.353*** (0.126)	0.687*** (0.085)	0.554*** (0.114)	0.658*** (0.055)	0.615*** (0.074)
	LLP	0.200* (0.120)	0.262* (0.148)	-0.249** (0.122)	-0.210* (0.129)	-1.892** (0.899)	-3.059** (1.373)	-3.129*** (1.094)	-3.201*** (1.209)	0.014 (0.095)	0.032 (0.084)	0.046 (0.069)	0.045 (0.064)
	i r	0.079*** (0.033)	0.115*** (0.045)	0.049** (0.025)	0.115** (0.051)	1.258** (0.561)	1.087*** (0.352)	-0.269 (0.603)	1.101** (0.547)	0.172*** (0.066)	0.135** (0.066)	0.159** (0.074)	0.207*** (0.075)
	i r * Qi	-0.299*** (0.085)	0.128*** (0.047)	0.010 (0.015)	-0.015 (0.035)	-4.425*** (1.049)	0.430** (0.218)	0.582** (0.287)	-0.361 (0.349)	0.073 (0.109)	0.089** (0.044)	0.002 (0.031)	-0.068 (0.062)
	EQUITY	-0.057 (0.042)	-4.82e-4 (0.024)	-0.043 (0.042)	-0.044 (0.038)	-0.324 (0.210)	-0.435* (0.267)	-0.292 (0.262)	-0.098 (0.298)	0.043 (0.031)	0.054* (0.028)	-0.006 (0.026)	-0.011 (0.022)
	SIZE	-2.36e-7 (6.67e-7)	1.01e-7 (6.52e-7)	4.22e-7 (2.77e-7)	-1.07e-7 (6.18e-7)	-1.3e-4*** (4.07e-6)	-5.45e-6* (3.40e-6)	-9.8e06*** (3.74e-6)	-2.47e-6 (3.15e-6)	-1.86e-7 (3.68e-7)	-1.16e-7 (3.20e-7)	3.85e-7 (2.93e-7)	4.23e-7* (2.66e-07)
	LENDING	0.001 (0.002)	0.003 (0.002)	0.027 (0.018)	0.002 (0.002)	0.017 (0.014)	-0.021 (0.019)	-0.016 (0.034)	-0.041** (0.020)	-0.003 (0.002)	-0.003 (0.002)	0.001 (0.001)	0.002* (0.001)
	DIVERSIFICATION	-0.010 (0.009)	-0.014 (0.010)	-0.002 (0.012)	-0.022* (0.013)	0.301** (0.142)	0.298*** (0.063)	0.332*** (0.068)	0.261*** (0.069)	-0.007 (0.006)	-0.007 (0.006)	-0.025** (0.011)	-0.026** (0.012)
	RGDPG	0.076*** (0.016)	0.073*** (0.020)	0.060*** (0.018)	0.078*** (0.018)	0.887*** (0.179)	0.460*** (0.170)	0.422*** (0.167)	0.413*** (0.157)	0.026 (0.019)	0.037*** (0.015)	0.056*** (0.012)	0.059*** (0.012)
	MS	0.003 (0.079)	-0.029 (0.074)	-0.076* (0.043)	-0.114 (0.419)	1.462*** (0.492)	0.283 (0.411)	0.767* (0.434)	0.532 (0.472)	0.018 (0.044)	0.003 (0.041)	-0.060 (0.044)	-0.069** (0.038)
	MC	0.022 (0.036)	0.044 (0.042)	0.068* (0.039)	0.031 (0.037)	-0.268 (0.253)	0.149 (0.225)	-0.027 (0.231)	-0.123 (0.171)	0.002 (0.020)	0.003 (0.021)	0.039* (0.023)	0.041** (0.020)
	INFLATION	-0.056* (0.031)	-0.070* (0.040)	-0.043 (0.033)	-0.100*** (0.042)	-0.937* (0.577)	-0.258 (0.276)	-0.129 (0.282)	-0.289 (0.317)	-0.092*** (0.038)	-0.030 (0.038)	-0.066 (0.049)	-0.043 (0.043)
	CONST.	-0.945** (0.443)	1.011** (0.512)	0.659 (0.560)	1.288** (0.526)	15.621*** (5.554)	-2.447 (2.955)	-4.474* (2.432)	1.083** (0.509)	0.340 (0.916)	1.097 (0.954)	0.817** (0.418)	0.340 (0.916)
	Total effect of i r	-0.220***	0.243***	0.060**	0.134***	-3.166***	1.518***	0.803**	0.740**	0.245*	0.224***	0.162***	0.138**
	Total observations	6458	6458	6458	6458	6455	6455	6455	6570	6453	6453	6453	6453
	Nr. of instruments	40	40	58	40	22	94	94	49	37	37	37	37
	AR(1) (p-value)	0.000	0.000	0.000	0.000	0.019	0.066	0.058	0.046	0.000	0.000	0.006	0.008
	AR(2) (p-value)	0.395	0.482	0.202	0.311	0.781	0.989	0.325	0.518	0.906	0.929	0.471	0.399
	Hansen test (p-value)	0.324	0.338	0.378	0.287	0.819	0.432	0.288	0.291	0.180	0.128	0.177	0.165

Notes:

Notes:

Table 8 :

 8 Profitability, prudential behavior and monetary policy gap Heteroscedastic robust t-statistics are in parentheses. ***, ** and * are statistical significances at 0.01, 0.05 and 0.10 level, respectively. AR(1) and AR(2) are the tests for first and second-order autocorrelation and Hansen is the test for over-identifying restrictions. The results associated with tests of exogeneity of instruments are not reported but validate our instruments. Time (years) dummies are not reported and dropped from regressions when they do not bring any additional information. Note that the constant in the model may disappear because of time fixed effects. The command "collapse" is used to limit the number of instruments.

	Variables

Notes:

Table 9 :

 9 Profitability, prudential behavior and monetary policy stance Heteroscedastic robust t-statistics are in parentheses. ***, ** and * are statistical significances at 0.01, 0.05 and 0.10 level, respectively. AR(1) and AR(

	Variables

Banks refer to commercial, holding, cooperative, saving and multi-lateral governmental banks and specialized governmental credit institutions and data are not consolidated.

See Lapteacru (2016) for more details.

Greece (2001), Slovenia (2007), Slovakia (2009), Estonia (2011), Latvia (2014), Lithuania (2015).

Data are coming from OECD and IMF databases.

Information about inflation targets is found on each central bank official website.

Results are available upon request.