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Abstract This paper examines the implications of banking competition for the interest rate channel in the Eurozone over the period 2003-2010. Using an Error Correction Model (ECM) approach to measure the long-run and short-run relationships between money market rates, bank interest rates, and our competition proxy, namely, the Lerner index. We find that competition (i) reduces the bank lending interest rates, (ii) increases the long-term interest pass-through and (iii) speeds up the adjustment towards the long-run equilibrium in the short-run. Therefore, increased competition would improve the effectiveness of monetary policy transmission through the interest rate channel, and from this point of view should be fostered in the Eurozone. Because the 2007-2009 financial crisis has undoubtedly led to a modification of the monetary policy and an increase of the heterogeneity in the Eurozone, we control and extend our results by considering many other aspects than the market structures that can affect the interest rate pass-through. Even if we observe that other factors (economic heterogeneity, systemic risk, banking stability, and bank capital ratio) matter for monetary policy transmission, bank competition remains a key determinant of the pass-through. Keywords: interest rate pass-through; bank competition; Lerner index; euro area countries; error-correction model. JEL Codes: C23; D4; E43 ; E52 ; G21 ; L10
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1 Introduction While the European Monetary Union (hereafter EMU) celebrated its 15th anniversary in 2014, its heterogeneity remains a great concern. The recent crisis has exacerbated the fragmentation of financial markets and increased the heterogeneity of monetary policy transmission in the euro area countries (see, e.g., Bernhofer and van Treeck, 2013; Blot and Labondance, 2013; Ciccarelli et al., 2013). This now constitutes a major challenge for the effectiveness of the single monetary policy (ECB, 2012). However, the financial crisis only tells part of the story. In other words, the existence of heterogeneous financial conditions in EMU is not new (see, e.g., Marotta, 2009; Bernhofer and van Treek, 2013), even if the decline in the nominal interest rates in all euro area countries over the two decades preceding the financial crisis has tended to mask this heterogeneity in some financial market segments. Since the start of the EMU, some degree of national differentiation in the financial conditions has existed despite policy initiatives to foster financial integration, such as the Financial Services Action Plan (FSAP) launched in 1999. Furthermore, this persistence of cross-country differentials in terms of the financial conditions suggests that other factors than the country-specific imbalances revealed by the crisis have driven the financial heterogeneity within the EMU. Among these driving factors, the literature has highlighted the central role of the financial and banking structures (see, e.g., Cecchetti, 1999), and particularly the role of the banking sector competition. Indeed, we can expect that because of a fear of losing market share, commercial banks operating in a competitive market will supply loans with lower rates and will adjust their retail rates more quickly in response to changes in monetary policy interest rates than banks operating in concentrated markets. Given the predominantly bank-based nature of financing to households and firms in the Eurozone, heterogeneous degrees of banking competition may constitute a major impediment to a smooth transmission of the ECB’s monetary policy. Naturally, the level of competition and concentration in the banking sector is also expected to influence the pass-through from the monetary policy to the deposit rates, which may have adverse effects from a macroeconomic perspective. As theoretically shown by G¨ untner (2011), by amplifying the changes in private households’ liquidity premiums, a sluggish adjustment of the deposit rates amplifies the magnitudes and frequencies of fluctuations in output, consumption and employment in business cycles. Starting from the seminal theoretical paper of Klein (1971), a strand of the empirical literature has studied whether the degree of bank competition affects monetary transmission. This literature has both focused on individual countries and been conducted at a cross-country level. In this second category of studies, we find in particular the pioneering papers of Cottarelli and Kourelis (1994) and of Borio and Fritz (1995), whose empirical results support the fact that lending rates adjust more sluggishly to changes in money market rates in a less competitive environment, proxied by the existence of barriers to entry. Thereafter, using different measures of banking competition, a number of studies have tried to test the effect of competition on the interest rate pass-through
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in the euro area (see, e.g., Mojon, 2001; Sander and Kleimeier, 2004; De Bondt, 2005; Kok Sørensen and Werner; 2006; Gropp et al., 2007). Overall, the results of these studies support the previous empirical findings by highlighting a tight relationship between the level of banking competition and the degree and speed of bank rates’ adjustment to changes in market interest rates. In a recent study, van Leuvensteijn et al. (2013) reassessed this question by using a further measure of banking competition: the Boone (2008) indicator. In line with previous papers, van Leuvensteijn et al. (2013) found for eight euro area countries over the period 1994-2004 that the degree of banking competition is a major determinant of the interest rate pass-through, and furthermore, stronger competition implies a stronger responsiveness of loan rates to market rate changes. Against this background, the aim of our study is to extend the existing empirical evidence on euro area countries by reassessing the effect of banking competition on the interest rate pass-through in the context of the recent financial crisis. In other words, our aim is to evaluate whether the degree of banking competition still matters in the transmission of monetary policy, as there is increasing evidence that country-specific imbalances have become more important in driving financial conditions in the aftermath of the financial crisis. More precisely, our paper extends the study of van Leuvensteijn et al. (2013) in at least three major dimensions: first, to take into account the potential effect of the crisis on the interest rate pass-through, we extend the study period considered by van Leuvensteijn et al. (2013), and in our empirical framework we take into account the breakdown in pass-through that is implied by the crisis. In fact, our study covers the period from January 2003 to December 2010 for a large sample of eleven euro area countries. Second, unlike van Leuvensteijn et al. (2013), we use the traditional Lerner index (Lerner, 1934) as a competition measure, which is popular in the empirical literature. Indeed, although the Boone index has a better theoretical foundation (see, e.g., Boone, 2008; Delis, 2012), the empirical robustness of this indicator remains unclear (Schiersch and Schmidt-Ehmcke, 2011). Finally, in the last part of the paper we control for the fact that rigidity in retail rates is certainly not only due to a lack of competition, but may also be due to credit risk factors and banks’ risk aversion. Three main conclusions emerge from our empirical results. First, we find that bank interest rate spreads are significantly lower under stronger banking competition. In particular, this result implies that bank loan rates are lower in more competitive markets, which improves social welfare. Second, from a monetary policy viewpoint, our results show that stronger bank competition reinforces the long-term and short-term interest rate pass-through. Consequently, competition improves a monetary policy’s effectiveness. Finally, extensions in the last section of the paper confirm that bank competition remains a powerful driver of retail banks’ price-setting behavior despite the role played by other factors and the financial crisis. The remainder of the paper is structured as follows: section 2 provides an overview of the theoretical and empirical studies of the interest rate pass-through by discussing the literature on competition and monetary policy transmission, and in section 3, we document the main stylized facts concerning the evolution of banking competition within the EMU. Section 4 describes our data and the econometric methodology, section 5
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presents and discusses our empirical results. In section 6, we extend our baseline empirical framework by considering many risk measures to study whether bank competition still explains lending-behavior heterogeneity in times of financial crisis. Finally, section 7 concludes and discusses the main policy implications of our empirical findings.



2 Data and stylized facts This section provides a brief description both of the data used to assess the interest rate pass-through in the Eurozone and the impact of bank competition on this passthrough and the evolution of banking competition. Due to the availability of data, our study covers the period from January 2003 to December 2010 (i.e., there are 96 monthly observations) and focuses on countries that joined the EMU before 2003, except for Luxembourg.1 Therefore, our sample contains eleven countries: Austria, Belgium, Germany, Finland, France, Ireland, Italy, the Netherlands, Portugal, and Spain, which are the founding countries of the EMU, plus Greece, which joined the Eurozone in 2001. The data are drawn from two principal sources: the ECB statistics and the World Bank.



2.1 Data To assess the effect of banking competition on the interest rate pass-through, we need three types of data: bank retail interest rates, a money market rate, and a measure of the banking competition. For bank retail rates, we use harmonized monthly data from the MFI Interest Rate Statistics (or MIR Statistics), which provide aggregate data for retail banking loans and deposits for a large sample of EMU countries from January 2003. More particularly, these statistics cover interest rates applied by resident monetary financial institutions (MFIs) to euro-denominated loans and deposits to households and non-financial firms that are residents of the euro area, and these data exclusively refer to new business. Our empirical investigation considers six bank retail rates. For households, we consider the following three interest-rate categories: consumer loans (all maturities), real estate loans (all maturities), and short-term deposits (  1 year). Concerning the non-financial firms, we investigate the interest rate pass-through for credit rates up to one year for amounts below and above one million euros, and for short-term deposits (  year).2 Concerning the money market rate variable to consider, we face a trade-off between using a short-term interest rate or a market rate of comparable maturity. Indeed, a shortterm interest rate is supposed to better reflect the monetary policy stance, whereas a 1



The end of the period is related to the Lerner Index, which is not available after 2010 for all of the countries of our sample. 2 Unfortunately, some data are either not available for all countries, or are incomplete. When data are not available in the overall period, our choice of whether to exclude this country depends on the time period not covered by the database. For example, we drop the Netherlands when we study the pass-through from the money market rate to consumer loans because the data for this bank rate begin only in June 2010.
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Table 1: Average bank retail rates in euro area countries over the 2003-2010 period Consumer loans



Real estate loans



Household deposits



Loans to firms  1me



Loans to firms ¡1me



Firm deposits



AUT BEL DEU ESP FIN FRA GRC IRL ITA NLD PRT



5.47 7.94 6.68 8.61 4.67 6.57 9.29 6.41 8.63 9.05



4.03 4.2 4.6 3.84 3.43 4.18 4.34 3.86 4.16 4.56 3.77



2.43 2.3 2.37 2.78 2.59 2.56 3.08 2.36 1.86 2.93 2.47



3.93 4.78 4.43 4.03 4.31 4.97 4.4 4.42 6.21



3.35 3.83 3.44 3.39 3.33 4.4 3.41 3.4 4.28



2.42 2.22 2.28 2.6 2.25 2.4 2.77 2.37 2.39 2.37 2.6



St. Dev



1.37



0.28



0.24



0.47



0.35



0.13



Source: ECB



market rate of comparable maturity better reflects the marginal cost-of-funds considerations inherent in banks’ rate-setting behavior (Kok Sørensen and Werner, 2006). In our study, inasmuch as our main objective is to investigate the transmission of monetary policy impulsions on bank retail rates, we make the choice of employing the Euro Overnight Index Average (hereafter, EONIA) as the money market rate, which is the most closely related market rate to the ECB policy rate.3 Finally, with regard to the measure of banking competition, there is not a strong consensus in the literature regarding the “best” indicator with which to gauge competition (Northcott, 2004). This lack of consensus can be explained by the large number of available banking competition indicators; each of them measures different dimensions of competition. The literature traditionally distinguishes two types of competition measures: the structural measures and the non-structural measures. The former measures refer to the Structure-Conduct-Performance paradigm and are based on the assumption that banks’ competitive behavior is principally determined by the structure of the market, such as the degree of market concentration. However, this type of measure has been criticized on the grounds that higher profits in the banking sector could also be the result of a greater production and managerial efficiency, as shown by Smirlock (1985), Evanoff and Fortier (1988), and Berger (1995) for the U.S. banking sector. Because of this limitation, a number of recent studies analyzing the competitive features of the banking industry prefer to use non-structural competition measures. Numerous non-structural measures of competition have been developed in the academic literature. Among them, the two best known are probably the H-statistic developed by Panzar and Rosse (1987) and the Lerner index (Lerner, 1934). Compared to the structural measures, the main advantage of these indexes is that they are micro-founded, and therefore, offer 3 In the last section of the paper, we will check the robustness of our results using the 3month EURIBOR rate as an alternative market rate.
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a more realistic setting to estimate the competitive conditions in the banking sector. Recently, Boone (2008) extends the existing set of non-structural competition measures by proposing an index based on the efficient structure hypothesis. Briefly, this index is based on the assumptions that more efficient firms (i.e., firms with lower marginal costs) gain higher profits or market shares, and moreover, that this effect is stronger the greater the competition in the market is. Against this background, and given the large debate in the literature concerning the reliability of the above competition measures4 , we adopt a conservative approach and choose to use the Lerner index as a measure of banking competition. Indeed, the majority of recent studies in the literature have still used the Lerner index, except the studies of van Leuvensteijn et al. (2011, 2013). Our choice of using the Lerner index is also driven by the fact that in practice, the Lerner index is often meaningfully and statistically related with the Boone indicator.5 Formally, the Lerner index is constructed for each bank and each year as pPpi,tq  M Cpi,tq q{Ppi,tq , where Ppi,tq is the price of the bank output and M Cpi,tq is the marginal cost. Usually, Ppi,tq is computed as the ratio of the total operating income (interest and non-interest revenues) to the total assets.M Cpi,tq is derived from a standard translog function with a single aggregate bank output (namely, the total assets) and three input prices (fixed assets, labor, and borrowed funds).6 As can be seen, the Lerner index has the advantage of capturing the impact of the pricing power on the asset and funding sides of the banks.7 However, because these data are provided on an annual frequency, we have followed van Leuvensteijn et al. (2013) and temporally disaggregated these data using a linear interpolation to match the monthly frequency of our study.



2.2 Stylized facts A number of studies have shown that the deregulation process in conjunction with the strengthening of the European banking integration led to a marked increase in competition in the 1980s. However, this process ended rapidly. The competition seemed to stagnate or even decline during the 1990s. Fern´andez de Guevara et al. (2005) found no decrease in market power, which they estimated by means of the Lerner index for the period 1992-1999. In a second contribution (Fern´andez de Guevara et al., 2007), they even concluded that there has been a decline in the competition in many European countries. The period 2003-2010, which is the period of our study, was marked by signif4



In recent years, there has been a heated debate in the literature between the proponents of the Lerner index and those of the Boone index. For an illustration of this debate, see, for example, van Leuvensteijn (2008) or Schiersch and Schmidt-Ehmcke (2011). 5 For example, Delis (2012) finds for a large sample of 84 industrialized and developing countries a statistically significant correlation between these two indicators that is equal to 0.46. In our case, the cross-country correlation between the Lerner and Boone indexes over 2003-2010 is equal to 0.79 and statistically significant at the 1 % level. 6 See Berger et al. (2009), Carb´ o et al. (2009), and Beck et al. (2013) for more practical details concerning the computation of the Lerner index. 7 Note that the Lerner index is an inverse proxy of banking competition increase of the Lerner index indicates less competition.
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icant structural changes that could have been due to both the introduction of the Euro and measures of financial convergence (the adoption of the FSAP in 1999, for instance). Furthermore, the financial crisis that started in 2007 and the economic recession that followed it, have certainly led to a change in the level of competition in the banking industry. Figure 1: The evolution of banking competition in Eurozone



Figures 1 and 2 show the evolution of the banking competition in the Eurozone.8 In figure 1, we can observe temporal fluctuations of competition by country. It appears that their is an important heterogeneity over time and across countries. Thus Portugal, Greece or Ireland are much less competitive than Finland, Netherlands and to a lesser extend than Germany. Temporal fluctuation are also important but no upward or downward trend are apparent. In figure 2, we plot the interquartile, maximum, minimum and median of the Lerner index over the time. This figure calls into question process of convergence in Eurozone. In a recent contribution, Weill (2013) showed that bank competition was not enhanced during the 2000s; instead, it converged across European countries. Our data confirms the first point but not completely the second. Figure 2 highlights an increase of dispersion since the crisis. While interquartiles were reducing before the crisis, the latter has marked an increase of divergence in banking competition in Eurozone. Therefore banking competition is not spared by the global turnaround in convergence in Eurozone. 8



Note that an increase of the Lerner index indicates less competition. Furthermore, (for readability reasons) the Lerner Index of Finland for the year 2003 is not reported in the graphs because its value is highly negative.
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Figure 2: Dispersion of banking competition



3 Econometric methodology Two econometric approaches predominate in the literature to estimate the pass-through from market rates to bank interest rates. The first traditional approach is based on Vector Auto Regressive (VAR) models and aims to analyze the effects of monetary policy shocks on bank rates through the impulse response functions (see, e.g., Cottarelli and Kourelis, 1994; De Bondt, 2005). The second, widely used approach by most recent studies consists of estimating either an error correction model (ECM) or its multivariate version, namely, the VECM. In comparison to a VAR model, an ECM has two main benefits for analyzing the interest rate pass-through: first, from a technical point of view, an ECM requires that the data are non-stationary and cointegrated. This property of ECMs is particularly important when we study the monetary policy transmission process because time series for interest rates are typically integrated of order one (I(1)). Second, from an economic analysis point of view, an ECM is appropriate because it allows one to determine the long-run and short-run structures of the relationships among the variables considered. Indeed, in our case using an ECM allows testing for both the longrun equilibrium pass-through of bank retail rates to changes in the market rates (i.e., analyzing if the pass-through is complete or incomplete) and the speed of adjustment towards the equilibrium. Hence, our empirical pass-through analysis follows the recent literature and considers a single equation error correction model that we derive from an ARDL (Autoregressive Distributive Lags). We follow Pesaran et al. (1999) and consider the following model for each of the six considered bank retail rates: ∆bri,t



 γipbri,t1  βmri,t1q



ρi ∆mri,tj



µi



εi,t



(1)



where the portion in parentheses is the error correction mechanism that is the long-run relationship between the national bank loan and deposit rates (bri,t ) and the shortterm money market rate (mrt ) (here the EONIA). Therefore β represents the long-run 8



relationship between the two interest rates. Furthermore γi denotes the error correction term and ρi,j captures the effects of the monthly change in the money market rate on the bank interest rates, i.e., the short-term pass-through. One would expect γi to be negative if the variables exhibit a return to their long-run equilibrium. In a such specification (p1  ρi qq{γi ) equals the mean adjustment lag at which the money market rate is fully passed through to the bank interest rates (Hendry, 1995). More importantly, this singleequation error correction model assumes that the long-run relationship between the p due to a common money market rate and the bank retail rate should be unique (β) monetary policy, the short-run relationship between these two interest rates may vary across countries ((ρpi ). The equation (1) is well suit to study the pass-through in a panel framework and allows to take in evidence cross-country heterogeneity in the speed of the adjustment to the long-run equilibrium (see, Bernhofer and Van Treek, 2013). Our assumption in this paper is that the degree of competition in the banking sector is expected to impact the immediate and long term pass through and the speed of the adjustment of bank interest rates to their long-run equilibrium and therefore explain pass-through heterogeneity. To study these effects, we must extend equation (1) by including an interaction term that is the product of the money market rate and the Lerner index: ∆bri,t



 γipbri,t1  βmri,t1  ϕLerneri,t1  λpLerneri,t1  mri,t1qq ρi ∆mri,t ψi Lerneri,t δi ∆pLerneri,t  mri,t q µi



εi,t (2)



where Lerneri,t is the indicator of banking competition that is considered in our study. Because an increase of the Lerner index indicates less competition, the estimated coefp and δpi are expected to be negative. ficients λ The equations are estimated using the Pooled Mean Group (PMG) estimator developed by Pesaran et al. (1999). The PMG estimator is commonly used for estimating nonstationary heterogeneous panels, as it both allows the short-run coefficients and error variances to differ across countries and constrains the long-run coefficients such that they must be equal across countries.9 Recently, Bernhofer and van Treeck (2013) used this estimator for estimate interest pass-through in euro area.



4 Empirical Results This section reports our results on the impact of banking competition on pass-though. We start with the results of panel cointegration tests. Subsequently, we report the findings from the examination of our ECM by distinguishing the long-run and short-run effects. 9



As shown by Pesaran et al. (1999) the assumption of homogeneous long-run pass-through has to be checked. In this regard, the authors suggest to used Hausman test.
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4.1 Cointegration tests We first check for the presence of unit roots in our panel from the panel unit root tests proposed by Im et al. (2003) and Hadri (2000). We find that the variables are integrated of order one. Therefore, we test for cointegration between our non-stationary variables using the panel cointegration tests developed by Westerlund (2007).The results of these tests, reported in table 2, indicate that we can reject the null hypothesis of the absence of cointegration. Consequently, there exists a long-run equilibrium relationship between these variables, which justifies the use of a panel ECM.10 Table 2: Westerlund cointegration tests (1)



(2)



(1)



Statistics Pt Pa



Z-value -3.574 -4.166



Consumer loans Robust p-value Z-value 0 -4.842 0 -4.053



Robust p-value 0 0



Z-value -5.650 -4.004



Real estate loans Robust p-value Z-value 0 -7.284 0 -4.952



Statistics Pt Pa



Z-value 1.027 0.747



Household deposits Robust p-value Z-value Robust p-value 0 -4.013 0 0 -3.370 0



Z-value -3.935 -7.640



Firm deposits Robust p-value Z-value 0 -7.390 0 -11.117



Statistics Pt Pa



Z-value -4.660 -6.584



Loans to firms   1 m e Robust p-value Z-value Robust p-value 0 -7.645 0 0 -9.190 0



Z-value -5.921 -10.641



(2) Robust p-value 0 0 Robust p-value 0 0



Loans to firms beyond ¡ 1 m e Robust p-value Z-value Robust p-value 0 -8.574 0 0 -13.646 0



Note: We test cointegration between bri,t1 and mri,t1 in (1). We test cointegration between bri,t1 , mri,t1 , Lerneri,t1 and Lerneri,t1  mri,t1 q in (2). We do not report the results of the two group-mean tests of Westerlund (2007).



4.2 The effects of banking competition on the interest rate pass-through Tables 3, 5 and 6 present the effects of banking competition on the interest rate passthrough. Table 3 focuses on the interest rate transmission in the long-run, and tables 5 and 6 report the short-term pass-through results. More precisely, for each considered bank interest rate we present the estimation results of equations (1) and (2) with the objective of observing the influence of competition on the traditional interest rate passthrough framework. In order to facilitate the understanding of our findings, we present the long-run and short-run estimates in two distinct subsections.11 10



For robustness purposes, we have also used Pedroni’s and Kao’s residual-based cointegration tests. Results confirm Westerlund tests, with the exception of Pedroni test for household deposit rates. Full results can be obtained from the authors upon request. 11 After estimations, we have checked as required by the Pesaran et al.’s (1999) Pooled Mean Group model that the residuals are distributed independently of the regressors. We apply serial correlation tests and find in general the evidence of no-serial correlation. In addition Hausman tests do not reject the null hypothesis of systematic difference in the coefficients for all the bank rates considered. Consequently, PMG estimator is consistent.
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4.2.1



The effect of bank competition on the long-run equilibrium



The estimations of the effect of bank competition on the long-run relationship are reported in table 3. Results concerning the long-term pass-through lead to several striking findings. First, we note that the estimated coefficients of competition are significant and positive. However the coefficients do not reflect the main effect of competition on bank rates. The main effect is given by ϕ mrλ, ¯ where mr ¯ is the average of mr over our study period. We report the results in table 4. As can be seen the 6 bank rates are significantly impacted by competition. These findings do not converge with Van Leuvensteijn et al. (2013) which observe that competition is not a determining factor of the level of interest rates. Table 3: Banking competition and long-term pass through for households and firms Long-term ECM Eonia Lerner Lerner*Eonia Long-term ECM Eonia Lerner Lerner*Eonia



Consumer loans 0.542 *** -0.049



Real estate loans



Household deposits



1.743*** (0.205) 5.907*** (1.733) -5.898*** (0.872) Loans to firms   1 m e



0.888*** (0.028)



1.025*** (0.073) 2.479*** (0.692) -0.838*** (0.25) Loans to firms ¡ 1 m e



1.012*** (0.055)



0.827*** -0.021



0.893*** (0.018)



1.013*** (0.007)



1.188*** (0.056) 6.644*** (0.764) -1.929*** (0.248)



1.314*** (0.076) 9.017*** (1.015) -2.359*** (0.328)



2.099*** (0.173) 18.042*** (1.956) -4.505*** (0.698) Firm deposits 1.064*** (0.022) 0.657*** (0.009) -0.278** (0.108)



Note: Standard errors reported between brackets. *, **, *** refer to statistical significance at the 10%, 5% and 1% respectively.



From our result we can make some comments. First, three in four lending rates highlight the positive effect of competition on the levels of the rates, which supports the “Structure-Conduct-Performance” hypothesis and is in line with many studies that show that a lack of bank competition leads banks to charge higher rates (see, e.g., the models of Freixas and Rochet (2008) or Ho and Saunders (1981)). One lending rate (consumer interest rates) is affected in the opposing direction by the level of bank competition.12 Last, in contrast to previous arguments, for deposit rates (to firms and households) we find that greater competition reduces the offered rates, whereas competition according to the Cournot model should increase these rates. Some elements can plausibly explain these contradictory results. First, in a competitive market, the pressure on the loan rates 12



We have not really a pertinent explanation for this finding. One possibility is that competition for the consummer loans plays more on the fees than rates. In any cases, macroeocnomic implications of consumer loans rates are weak compared to mortgage rates or firm rates.
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forces banks to decrease their deposit rates to ensure a non-negative margin. Furthermore, our results could support the efficient structure hypothesis: lower competition could result in a decrease in managerial costs due to increasing efficiency (Corvoisier and Gropp, 2002). The banks should use their cost-effectiveness to offer higher deposit rates. Gropp and Corvoisier (2002), and more recently van Leuvensteijn et al. (2013), find these same contradictory results. Table 4: Global effect of banking competition and economic effect of competition on pass-through Consumer loans



Real estate loans



Household deposits



Global effect of banking competition Pass-through with Lerner Index p25 Pass-through with Lerner Index p75 Difference (in %)



-7.481*** (1.515) 0.776 0.406 90.9 Loans to firms   1 m e



4.082*** (0.765) 0.887 0.835 6.2 Loans to firms ¡ 1 m e



7.816*** (1.356) 1.36 1.078 26.1 Firm deposits



Global effect of banking competition Pass-through with Lerner Index p25 Pass-through with Lerner Index p75 Difference (in %)



2.264*** (0.453) 0.871 0.75 16.1



5.243*** (0.66) 0.927 0.779 18.9



0.026 -0.126 1.018 1.001 1.7



Note: Standard errors are reported between brackets and are given by the following equation: SE  mr2 V arpλq 2cov pϕ, λqs1{2 . *, **, *** refer to statistical significance at the 10%, 5% and 1% respectively.



rV arpϕq



Finally, most importantly for our purpose, is that significant interactions exist between interbank rates and competition. Thus, on table 3 we note that competition indirectly affects banks’ interest rates through the monetary transmission. In every case and at a very high significance level, stronger competition implies the long-run impact of the interbank rate on banks’ interest rates is more important. The final bank rate will be more in line with the money market rate and therefore the monetary policy. Thus the competition reinforces the effectiveness of monetary policy transmission which is in line with van Leuvensteijn et al. (2013). Further to the fact that Lerner Index has a significant effect on pass-through, we must check that the economic impact is important and not marginal. For that in table 4, we calculate the effect of competition on pass-through at the 25th and 75th percentiles of the distribution of the Lerner index. In doing that, we compare pass-through for both low and high levels of banking competition. The results highlight that the potential economic effect is important for the majority of bank rates. For instance, the estimated pass-through for loans to firm inferior to 1 million is of 92.7% when the banking system is competitive and only of 77.9% when the Lerner Index is high.
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4.2.2



The effect of bank competition on the short-run adjustment



In this subsection, we analyze the implication of competition on bank rates’ short-run adjustment. Tables 5 and 6 report the results, and in these tables, we distinguish two types of results: pooled and specific to each country, on which we comment successively. First, the very significant negative sign for the error-correction term for all bank rates supports the use of an ECM model. This sign indicates an adjustment towards the equilibrium relationship after a shock occurs, which is given by our long-run equation. In addition, we find that in most cases, the bank rates react very significantly in the short-term to the market rate. Therefore, there is an immediate response to market rates’ evolutions.
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0.020 0.121 0.100 0.215 0.032 0.120



0.045 0.149



-0.04** -0.195 -0.425*** 0.641** -0.089*** 0.028



-0.162*** -0.052



0.052 0.247



-0.101* 0.078



0.016 0.054



0.051 0.144



-0.122*** 0.095



-0.095*** -0.032



0.046 0.146



-0.167*** 0.007



0.030 0.152



0.052 0.071



-0.091* 0.311***



-0.07** 0.609***



0.015 0.045



-0.136*** 0.149*



St.err.



-0.031 -0.322 1.945



-0.176*** 0.166 -0.537 -0.141*** -0.357 3.046 -0.238*** 1.226 -5.622 -0.084** 1.381 -8.236 -0.097* 0.859 -4.878 -0.011 0.717*** -1.298 -0.08*** 0.416 -2.168 -0.068*** -0.076 -0.393 -0.884*** -1.443 8.374 -0.129*** -0.734 3.86



Coef.



Consumer loans



0.033 0.975 3.30



0.015 0.273 1.338 0.037 0.532 2.832 0.07 1.559 7.635 0.032 0.881 5.846 0.051 0.666 4.828 0.009 0.159 1.064 0.017 0.515 2.651 0.024 0.448 2.547 0.123 1.728 7.769 0.0511 1.255 6.255



St.err.



0.062 0.168



0.007 0.056



-0.023*** 0.184*** -0.191*** 0.436***



0.016 0.054



0.028 0.095



0.016 0.104



0.007 0.056



0.042 0.145



0.034 0.146



0.010 0.047



0.012 0.068



0.027 0.084



0.008 0.008



St.err. -0.116*** 0.604*** -1.755** -0.163*** -0.681 4.195 -0.037** 1.08** -4.08* -0.069** 1.176*** -6.252*** -0.153*** 0.599*** -2.282*** -0.091** 0.764*** -1.718 -0.055*** 0.456** -2.276*** -0.042** -0.099 1.539* -0.056* 1.46*** -4.176** -0.159*** 0.797 -2.374 -0.018** 0.067 0.863 -0.434*** 1.025*** -2.75***



Coef.



Real estate loans



-0.144*** 0.311***



-0.031 0.573***



-0.039*** 0.197*



-0.053*** 0.049



-0.152*** 0.673***



-0.125*** 0.4***



-0.033*** 0.25***



-0.046*** 0.263***



-0.146*** 0.103



-0.089*** 0.312***



Coef. 0.009 0.112 0.575 0.028 0.596 3.201 0.017 0.450 2.151 0.037 0.215 1.442 0.033 0.194 0.902 0.028 0.164 1.104 0.009 0.165 0.86 0.018 0.166 0.871 0.03 0.485 2.098 0.017 0.562 2.674 0.009 0.421 2.655 0.077 0.284 0.974



St.err.



-0.02 0.589***



-0.05*** 0.43***



-0.054** 0.342



-0.015 0.731***



-0.022 0.45***



-0.04 0.708***



-0.041 0.85***



-0.021 0.55***



-0.099*** 0.663***



-0.119*** 0.78***



-0.09*** 0.664***



0.029 0.129



0.022 0.157



0.027 0.241



0.018 0.098



0.027 0.233



0.024 0.128



0.026 0.172



0.014 0.121



0.033 0.118



0.035 0.115



0.027 0.161



0.01 0.047



St.err.



-0.076*** 1.326*** -4.253*** -0.066*** 1.204 -3.159 -0.249*** 2.383*** -8.286*** -0.122*** 2.179*** -10.433*** -0.029** 0.861*** -2.804** -0.006 0.91*** -1.406 -0.024 1.213*** -2.756 -0.033** 0.002 2.025 -0.13*** 1.52*** -4.089*** -0.04*** 2.621** -11.111** -0.037 1.101 -4.334 -0.101*** 0.592 -0.43



Coef.



Household deposits -0.051*** 0.614***



Coef.



Note: Constant terms and the Lerner index are included but not reported. Full results are available upon request. Standard errors refer to HAC standard errors and *, **, *** to statistical significance at the 10%, 5% and 1% respectively.



ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia ECT Eonia Lerner*Eonia



Coef.



Table 5: Banking competition and short-term interest rate pass-through for households



Mean



AUT



BEL



DEU



ESP



FIN



FR



GRC



IRE



ITA



NLD



PRT



14



0.001 0.176 0.909 0.027 0.886 4.193 0.066 0.682 3.289 0.03 0.438 3.026 0.012 0.198 1.104 0.004 0.193 1.302 0.015 0.348 2.033 0.023 0.283 1.127 0.048 0.319 1.305 0.019 1.096 5.330 0.024 0.799 4.742 0.034 0.313 1.272



St.err.



Mean



AUT



BEL



DEU



ESP



FIN



FR



GRC



IRE



ITA



NLD



ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia ECT Eonia Ler*Eonia 0.019 0.069 0.034 0.099 0.05 0.137 0.044 0.139 0.019 0.108 0.040 0.142



-0.022 0.667***



-0.155*** 0.544***



-0.199*** 0.433***



-0.036* 0.45***



-0.094*** 0.341***



0.014 0.129



-0.039** 0.52***



-0.112*** 0.267***



0.044 0.105



-0.173*** 0.488***



0.050 0.101



0.065 0.155



-0.31*** 0.348**



-0.176*** 0.652***



0.012 0.016



St.err.



-0.131*** 0.471***



Coef.



 1me Coef.



-0.404*** 2.609*** -14.874*** -0.053*** 0.793*** -2.501*** -0.026 0.788*** -1.081 -0.101*** 0.69 -2.315 -0.035 0.909*** -1.357 -0.251*** 1.97*** -7.297*** -0.324*** 2.251*** -9.325** -0.037* 1.014* -3.633 -0.319*** 0.772* -2.482*



-0.192*** 1.123*** -4.01*** -0.376*** -0.56 4.764



Loans to firms



0.052 0.253 1.738 0.017 0.193 0.945 0.019 0.117 1.110 0.019 0.599 3.02 0.038 0.302 1.51 0.077 0.541 2.287 0.059 0.718 3.696 0.020 0.562 3.445 0.053 0.362 1.233



0.016 0.170 0.864 0.095 1.040 5.087



St.err.



-0.089* 0.395**



-0.245*** 0.704***



-0.25*** 0.55***



-0.434*** 0.503***



-0.167*** 0.726***



-0.45*** 0.586***



-0.077** 0.747***



-0.143*** 0.573***



-0.244*** 0.56***



-0.233*** 0.593***



Coef.



0.049 0.172



0.087 0.111



0.060 0.111



0.081 0.108



0.056 0.099



0.094 0.122



0.036 0.109



0.057 0.117



0.075 0.140



0.022 0.040



St.err.



¡1me Coef.



-0.115** 1.494** -3.79 -0.389*** 2.912** -11.959* -0.259*** 1.354 -4.5 -0.47*** 1.653** -6.179***



-0.319*** 2.718*** -15.194*** -0.092*** 1.019*** -2.583** -0.025 0.853*** 0.196 -0.165*** 1.387*** -3.622



-0.194*** 1.532*** -4.616*** -0.204*** 0.557 -4.749



Loans to firms



0.045 0.587 2.543 0.074 1.295 6.639 0.08 0.959 6.302 0.064 0.478 1.632



0.066 0.362 2.623 0.036 0.202 1.292 0.015 0.157 1.89 0.053 0.580 3.10



0.020 0.235 1.287 0.076 0.889 4.43



St.err.



-0.002 0.8***



-0.485*** 0.695***



-0.298*** 0.709***



-0.038* 0.77***



-0.007 0.725***



-0.219*** 0.777***



-0.212*** 0.95***



-0.024 0.771***



0.106 0.171



0.132 0.118



0.093 0.136



0.025 0.078



0.048 0.248



0.062 0.115



0.064 0.048



0.021 0.086



0.075 0.072



0.100 0.050



-0.443*** 0.986*** -0.207*** 0.886***



0.055 0.134



0.023 0.023



St.err. -0.228*** 1.497*** -3.698*** -0.141*** 1.424* -3.901 -0.537*** 2.242*** -6.158*** -0.28*** 1.749*** -5.844*** -0.032 0.902*** -1.182 -0.258*** 0.975*** -0.503 -0.27*** 1.718*** -5.282** -0.014 0.252 2.389** -0.044* 1.309*** -2.51** -0.39*** 3.35*** -13.024** -0.516*** 0.939** -1.741 -0.03 1.618*** -2.923



Coef.



Firm deposits



-0.148*** 0.773***



-0.189*** 0.803***



Coef. 0.024 0.157 0.796 0.053 0.783 4.155 0.109 0.336 1.615 0.082 0.236 1.581 0.024 0.160 1.231 0.076 0.053 0.576 0.048 0.419 1.757 0.026 0.326 1.44 0.026 0.326 1.44 0.100 1.159 5.882 0.13 0.421 2.562 0.125 0.546 2.055



St.err.



Table 6: Banking competition and short-term interest rate pass-through for firms: HAC standard errors



Note: Constant terms and the Lerner index are included but not reported. Full results are available upon request. Standard errors refer to HAC standard errors and *, **, *** refer to statistical significance at the 10%, 5% and 1% respectively.
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The estimated coefficients of market rates allow us to proxy the short-term transmission mechanism. More important the coefficient is, more the market rate will immediately affect the bank rate offered to customers. Consequently, the interaction term between the Lerner index and the money market rate would indicate the additional effect of competition evolution on the short-term transmission process. Our assumption is that whenever the level of competition is increasing, the short-term monetary transmission should also increase. Our results confirm this idea, as we observe that the interaction term is statistically very significant and negative. The increase of collusive behaviors reduces the immediate monetary policy transmission. Thus, increasing competition allows bank rates to adjust to a greater extent and more quickly to monetary policy shocks. We consider that the reaction will be faster because a greater part of the adjustment will be realized immediately. To better understand what drive these findings, we present the individual results in the lower blocks of Tables 5 and 6. Our results underline the significant heterogeneity in the short-run adjustment of the different Eurozone banking sectors. One way to synthesize this observation is to compute the number of months required to go to equilibrium from the baseline model without competition measures (equation (1)). For that purpose, we follow Hendry (1995) and obtain the speed of adjustment with the expression (p1  ρi qq{γi ). Table 6 indicates the different speeds of adjustment for the Eurozone by countries and rates. The number of months to reach the equilibrium varies from country to country and from bank rate to bank rate. In particular, we note that the adjustment period towards the equilibrium is longer for household rates than enterprise rates. Furthermore, Greece does not seem to adjust some of its rates in the short-term (i.e., its firm deposits and loans to firms that are smaller than 1 million e). Table 7: Speed of adjustment (in months) Consumer loans Pool Austria Belgium Germany Spain Finland France Greece Ireland Italy Netherlands Portugal



6.257 7.571 5.946 7.418 9.128 5.585 10.363 29.875 0.844 10.921 6.493



Real estate loans



Household deposits



Loans to firms  1me



Loans to firms ¡1me



Firm deposits



7.73 6.143 16.021 22.727 4.8 2.15 17.94 20.589 4.784 35.478 2.952



7.56 3.73 1.848 3.404 3.658 7.3 12.185 11.4 20.55



4.038 2.103 2.959 12.307 1.977 6.544 15.136 2.941 2.849 15.277 7.01



1.746 1.803 2.986 3.285 0.92 1.64 1.145 1.8 1.208 6.7977



1.042 1.533 0.0316 0.55 0.235 1.018 6.052 0.9765 0.628 -



Note: We report only speeds of adjustment for which the coefficient associated with the error correction term is statistically significant.



Here, we restrict our comments exclusively to the effect of competition on the im16



mediate transmission mechanism. We find that a change of competition affects the transmission of money market rates to bank rates for the majority of rates and the majority of countries. The country-specific effects are interesting, as national competition varies across time. As we discussed in section 3, whereas the competition has increased in some southern European economies (Spain, Portugal and Greece), it has become lower in other euro area economies. Finally, in the same vein of Kok Sørensen and Werner (2006), to assess the robustness of our findings we plot in figure 3 the speed of adjustment presented in table 7 with the averages by country of the Lerner index. This analysis reveals a positive relationship for five out of six of the bank rates. Moreover, this cross-section approach confirms our results except for house loans. The more competitive the system is, the faster the speed of adjustment is. Therefore, the immediate adjustment will be more important when the competition is fierce.



4.3 Robustness checks We check the robustness of our results in three ways and report the results in table 8.13 First, we test the sensibility of our results by considering an alternative money market rate: the three-month EURIBOR rate. Indeed, as previously mentioned, bank rates are often priced against the corresponding EURIBOR rates. Consequently, the three-month EURIBOR rate is expected to coincide closely with the bank interest rates in terms of the rate-fixation period. The results do not change significantly when we consider the three-month EURIBOR. This is consistent with the fact that in normal times, the EONIA and EURIBOR rates are highly correlated. Second, we control for cross-section dependence on our panel. Since we use PMG estimator we cannot employ time dummies to take into account common temporal effect as the Lehman Brother bankrupt for instance, that have affected all the Eurozone countries at the same time. Indeed, the PMG estimator estimates separately each cross-section of our model. Therefore, we follow Binder and Offermanns (2007) and augment our baseline model with cross-sectional averages of bank rates and Lerner Index. Note that Eonia already materializes some common economic features across countries since Eonia is common. For instance, the financial tensions of 2008 September are visible in the serie of Eonia. However by using the Binder and Offermans (2007) C-PMG we control for specific to bank rate or competition common features. Globally, our result remains identical. One exception is for household deposits where we have inverse results. Thus competition decreases the transmission of household deposits rates. This result is consistent with Cournot model as discussed in the previous subsection. Finally, following Belke et al. (2013), we introduce in equation (1a) a shift dummy variable that takes the value of one from October 2008 to account for the break in the interest rate pass-through caused by the financial crisis (Blot and Labondance, 2013). We also interact this variable with Eonia to investigate the effect of the crisis on pass-through. 13



To save space only long-run relationship results are reported. We have also checked our result with the Lerner data set of Clerides et al., 2013. In all the cases results remain the same.
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Figure 3: Banking competition and speed of adjustment
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As can be seen the crisis has affected the bank rates and the transmission process. Thus our crisis variable dummy is positive and highly significant and the interaction term is significantly negative. As expected, the difficulties encountered by banks led them to increase lending rates and disrupted monetary transmission. Ineffectiveness of interest rate channel undoubtedly constitutes a justification of unconventional monetary policies taken by ECB since the beginning of the crisis. Note that the positive sign for the deposit rates is surprising. We explain this finding by the need of banks to have stable funding due to the crisis, but it is also due to the implementation of Basel III. The significant effect of the crisis doesn’t affect our previous conclusion. Banking competition is always a significant driver of monetary policy effectiveness. Table 8: Robustness checks (1) Long-term ECM Eonia Lerner Lerner*Eonia



(2) (3) Consumer loans



0.786*** (0.039) 2.39*** (0.538) -1.325*** (0.248)



Mean Bank rate Mean Lerner



0.444*** (0.096) 2.935*** (0.738) -1.343*** (0.341) 0.536*** (0.124) -2.775*** (0.891)



Crisis Crisis*Eonia Long-term ECM Eonia Lerner Lerner*Eonia Mean Bank rate Mean Lerner Crisis Crisis*Eonia



Loans to firms 1.122*** (0.089) 3.655*** (0.974) -1.578*** (0.358)



 



0.22*** (0.047) 1.433*** (0.313) -0.667*** (0.146) 1.061*** (0.042) 0.094 (0.277)



1.028*** (0.044) 2.142*** (0.449) -1.196*** (0.212)



1.076*** (0.124) -0.531*** (0.124) 1me 1.195*** (0.061) 4.873*** (0.81) -1.435*** (0.272)



(1)



(2) (3) Real estate loans



0.861*** (0.023) 0.284 (0.291) -0.228* (0.123)



0.405*** (0.036) 2.570*** (0.334) -1.151*** (0.16) 0.853*** (0.056) -1.386*** (0.501)



Loans to firms 0.880*** (0.023) 0.433 (0.326) -0.242* (0.143)



0.466*** (0.082) -0.174** (0.074)



¡



0.344*** (0.046) 0.707** (0.352) -0.363** (0.166) 0.691*** (0.038) 0.368 (0.232)



1.06*** (0.042) 0.514 (0.394) -0.244 (0.167)



0.717*** (0.096) -0.081 (0.08) 1me 1.059*** (0.025) 0.159 (0.29) -0.089 (0.133)



0.791*** (0.055) -0.222*** (0.053)



(1) (2) (3) Household deposits 1.323*** (0.075) 5.67*** (1.066) -2.491*** (0.408)



0.254*** (0.043) -2.042*** (0.36) 1.005*** (0.171) 0.649*** (0.035) -0.461 (0.343)



1.294*** (0.046) 2.654*** (0.543) -1.248*** (0.252)



1.443*** (0.106) -0.642*** (0.111) Firm deposits 1.174*** (0.075) 3.938*** (0.873) -1.25*** (0.361)



0.465*** (0.073) 4.685*** (0.478) -1.64*** (0.205) 0.904*** (0.051) 0.379 (0.25)



1.229*** (0.029) 1.259*** (0.32) -0.5489*** (0.144)



0.705*** (0.067) -0.488*** (0.072)



Note: Columns (1) report estimates with the 3 month Euribor as money market rate. (2) control for cross-country dependence and (3) include a dummy “crisis”. We report only the estimates of error correction term. Full results are available upon request. Standard errors reported between brackets. *, **, *** refer to statistical significance at the 10%, 5% and 1% respectively.
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5 Controlling for risk factors: does competition still matter? The empirical findings presented in the previous subsection provide evidence that banking competition matters in the transmission of the ECB’s monetary policy both in the short-term and in the long-term. More importantly, our results show that the observed cross-country divergences in bank lending rates and the monetary policy’s effectiveness are not only the result of the financial crisis that began in 2008 but also reflect the fact that financial market structures differ across countries. However, some other countryspecific factors linked to the crisis may also explain the heterogeneity in the lending behavior. Among these factors, we find in particular the increasing credit risk and the banks’ risk aversion (ECB, 2013; Al-Eyd and Pelin Berkmen, 2013). Therefore, in this subsection we extend our baseline empirical framework by including many risk measures in equations 2(a) and 2(b) to capture the crisis’s influence. The results, reported in table 9, confirm the important role played by bank competition in driving lending rates.14



Controlling for the risk premium. The first way to control the heterogeneity of EMU countries and the divergent effects of the crisis is to insert government bond risk premium into our regression. We define the risk premium as the spread between the different Eurozone 10 year government bond yields and the US government yield.15 This insertion is relevant because these country risk-premium explain an important part of the offered rates and must indicate the structural economic health of the different countries. In the pre-crisis context, government bond rates controlled only for temporal fluctuations. Indeed, there was no substantial difference between the rates of EMU countries and consequently between the spreads. However, since the beginning of the financial crisis, the government bond rates reflect cross-country heterogeneity. For instance, the spread between German and Greek government bond yields only consisted of 5 basis points in January 2003, but it was 910 basis points in December 2010. Therefore, by introducing this new variable, we take into account the different crisis intensities between the euro area countries and control for cyclical heterogeneity. Furthermore, this spread also transcribes the evolution of the banking funding cost (e.g., the cost of bond issuance), which depends on government bond rates. As expected, the results displayed in table 9 underline the positive relation between country risk premium and bank rates in the long-run. Moreover, the more the risk premium rises in a country, the more important is the negative effect on pass-through. Indeed we observe that for 4 rates the interaction terms of risk-premium and Eonia are significantly negative. However in all the cases the competition effects on pass-through remain. Overall, we can see that our results are robust to the inclusion of the risk premium in our empirical model. 14



We conduct Westerlund cointegration tests for all the specifications. In all the cases, we reject the null hypothesis of no-cointegration. Results are available upon request. 15 US government yield is considered as the risk-free asset. We prefer US rather than German bond yield because Germany cannot be considered as a benchmark for our entire study period
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Mean short-term ECM



Long-term ECM



Table 9: Competition and interest rate pass-through: control for various risk factors



Eonia Lerner*Eonia Risk premium Risk premium*Eonia Eonia Lerner*Eonia Systemic risk (SR) SR*Eonia Eonia Lerner*Eonia Z-score Z-score*Eonia Eonia Lerner*Eonia Capital Capital*Eonia ECT Eonia Lerner*Eonia Risk premium Risk premium*Eonia ECT Eonia Lerner*Eonia Systemic risk (SR) SR*Eonia ECT Eonia Lerner*Eonia Z-score Z-score*Eonia ECT Eonia Lerner*Eonia Capital Capital*Eonia



Consumer loans Coef.



Real estate loans Coef.



Household deposits Coef.



Loans to firms  1me Coef.



Loans to firms ¡1me Coef.



Firm deposits Coef.



0.905*** -1.268 0.056 0.086** 0.873*** -0.828 0.463 0.156 1.372*** -2.496*** -0.057*** 0.014*** 2.548** -6.113*** 55.124*** -18.114** -0.169*** 0.206 -0.082 -0.036 -0.01 -0.134*** 0.487 -1.285 0.284*** -0.002 -0.207*** 0.845 0.773 0.477 -0.131 -0.123 -0.434 1.495 6.491 5.93



1.804*** -3.494*** 0.183*** -0.065*** 0.576*** 0.316 -0.639** 0.38*** 1.882*** -7.814*** -0.047*** 0.009*** 2.986*** -2.092*** 51.172*** -22.161*** -0.072*** 0.982*** -3.979*** -0.007 0.003 -0.124*** 0.801*** -2.91*** 0.021 -0.047** -0.081*** 0.614*** -2.19** -0.029 0.008 -0.069*** 0.924*** -3.04*** 9.374*** -3.278***



2.867*** -9.614*** 0.299*** -0.071*** 2.272*** -7.075*** 0.492 0.269 2.605*** -7.50*** -0.075*** 0.004 2.633*** -6.847*** 42.983*** -19.582*** -0.117*** 1.880*** -7.638*** 0.049 -0.02 -0.156*** 1.454*** -5.154*** -0.10** 0.004 -0.114*** 1.50*** -4.615** -0.04 -0.017 -0.105*** 1.834*** -5.859*** 11.826** -6.353**



1.375*** -2.499*** 0.202*** -0.026* 1.258*** -2.232*** -0.416** 0.135** 7.069*** -2.623*** -0.018*** 0.004*** 2.044*** -2.556*** 4.621 0.415 -0.214*** 1.529*** -6.195*** -0.029 0.018 -0.192*** 1.361*** -5.189*** -0.058** 0.007 -0.210*** 1.02* -5.77*** 0.062 -0.027 -0.125 1.38*** -5.062 4.328 -3.208



1.343*** -2.117*** 0.210*** -0.008 1.228*** -1.64*** -0.293** 0.152*** 6.111*** -2.496*** -0.020*** 0.004* 1.354*** -2.859*** 23.688*** -4.854*** -0.393*** 1.931*** -7.628*** -0.105 0.068** -0.475*** 1.70*** -6.108*** -0.243** 0.019 -0.369*** 1.612** -6.746*** 0.053 -0.01 -0.336*** 2.028*** -7.984*** 13.673 -4.815



1.068*** -0.101 0.357*** -0.083*** 1.025*** -0.092* -0.182 0.121*** 1.15*** -0.616*** -0.008*** -0.001 1.069*** -0.209 15.695*** -0.783 -0.243*** 1.829*** -5.86*** -0.007 0.022 -0.29*** 1.611*** -4.802*** -0.258** 0.021 -0.249*** 1.581*** -4.778*** -0.003 -0.032 -0.239*** 1.909*** -4.50*** 11.284* -6.29**



Note: Full results are available upon request. *, **, *** refer to statistical significance at the 10%, 5% and 1% respectively. This table presents the estimated coefficients for 4 extensions of our baseline model. The 4 different groups of control variables: (1) risk-premium and risk-premium*Eonia, (2) SR and SR*Eonia, (3) Z-score and Z-score*Eonia, (4) Capital and Capital*Eonia. The upper panel shows long-term results whereas the lower panel shows short-run results. The shaded areas indicate the effects of banking competition on pass-through.
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Controlling for systemic risk. Systemic risk could also alter the monetary transmission. While central bankers had supported the dichotomy between monetary policy and financial stability policy, the crisis called this view into question (Mishkin, 2011). To measure the systemic risk, we use the Composite Indicator of Systemic Stress (CISS) in the financial system developed by Hollo et al. (2012) and made available by the ECB. This Eurozone financial indicator of stress is an aggregation of five market-specific subindices created from fifteen individual financial stress measures. These subindices represent the most important segments of an economy’s system: the securities markets, the sector of bank and non-bank financial intermediaries, FX markets and money markets. Thus, the composite indicator uses, for instance, the volatility of money market rates. We insert the systemic risk and the interaction term of the latter and the EONIA into our baseline model, respectively, to capture the direct effect of systemic risk on bank rates and the effect on the pass-through. Our results show that cyclical factors such as systemic risk do not alter the effect of the structural factors such as competition on monetary transmission in the majority of cases. However, for consumer and real estate loans competition loses its significant negative effect on pass-through. Furthermore, we note that systemic risk also act on monetary transmission. As shown by Hristov et al. (2012), systemic shocks and crises worsen the interest rate channel. However, this effect appears to occur only in the short-term; from a long-term perspective, systemic risk increases the transmission channel. This finding can be explained by the fact that systemic risk constrains central banks to put in place additional measures following a crisis, such as unconventional monetary policies, to increase monetary transmission.



Controlling for bank stability. Beyond systemic risk, the stability of banking systems could also affect the pass-through. To measure bank stability, we opt for the conventional Z-score.16 We expect that the bank stability greatly influences the transmission of interest rates. Bank stability is obviously critical to monetary policy. According to Mersch (2013), “a stable financial system with sound and solvent banks supports the smooth transmission of monetary policy”. Beside the Federal Reserve has combined monetary and supervisory functions since one century and the European Council agreement in December 201217 , has assigned to the ECB the banking supervisory task in the context of a banking union for the euro area (Brooks et al., 2013). In table 9, we report the effect of banking stability on the pass-through (Z  score  Eonia). As can be seen, banking stability leads to a reduction of bank rates and an improvement of monetary transmission in the majority of cases. For us considering the banking stability is important for checking our main results because it measures not only temporal banking unbalances, but also structural 16



The Z-score is obtained from the Global Financial Development Database of the World Bank. It is a commonly used indicator for risk in the banking sector (see, e.g., Boyd et al., 2009; Laeven and Levine, 2009). 17 The European Parliament approved the European Council agreement on 12 September 2013.
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cross-country divergences, which could be linked with the market structures. Indeed, many studies have associated competition and stability (see, e.g., Uhde and Heimeshoff, 2009). Here, we observe that our main results remain the same. The positive effect of banking competition on the interest pass-though is direct and is not due to indirect effects through banking fragilities.



Capital’s effect on bank rates. Finally, we focus on bank capital to measure its effect on bank rates. It has been well known since Kashyap and Stein (2000) that bank capital is a determinant of lending behavior; that is, a well-capitalized bank could continue to lend during a tightening monetary policy. We expect that bank lending rates react less to bank capital in general. Our principal finding is that bank capital significantly affects both the lending and deposit rates. First, well-capitalized banking systems tend to charge higher loan rates (except for loans to firms beyond 1 million e) than low-capitalized banks, which is consistent with Freixas and Rochet (2008) model or Gambacorta (2011) for instance. Second, wellcapitalized banks tend to increase their deposit rates more than low-capitalized banks, which may be to capture additional money for loans. Last, the scale of the interest rate pass-through is influenced by the bank capital ratio: the pass-through is less important when the banking system is well-capitalized, which is quite surprising. However this finding could be simply due to the conjunction of new regulatory capital requirements and the financial crisis.



6 Conclusion This paper provides new empirical evidence on the effects of bank competition on the monetary policy pass-through for eleven euro area countries by taking into account the recent financial crisis. This event, which was characterized by sovereign debt tensions, fragile economic activity, weak capital positions and high levels of uncertainty, has exacerbated the financial fragmentation of the European Monetary Union and increased the levels of heterogeneity in bank lending rates. Furthermore, as recognized by the ECB (2013), a number of structural factors may also explain the observed heterogeneity of bank lending rates within the Eurozone. Among these factors, we must highlight banking competition, whose levels appear relatively disparate among euro area countries despite policy initiatives to foster financial integration. Against this background, the purpose of the present study is to analyze whether competition in the banking industry remains a powerful driver of retail banks’ price-setting behavior in a context of financial heterogeneity. For this purpose, we extend the standard pass-through models in two ways: first, we consider a model that includes an index of bank competition, namely, the Lerner index. Second, following the preliminary results of the ECB (2013), we extend our baseline model by controlling for a number of country-specific factors that may have explained the divergences between euro area countries in their interest-rate-setting behavior during the financial and sovereign debt crisis. To the best of our knowledge, our
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paper constitutes the first empirical study that investigates the role played by competition in the ECB’s monetary transmission in times of crisis. We consider six bank interest rates for a sample of eleven euro area countries, and our empirical findings, which are based on an ECM framework, tend to confirm the important role played by bank competition in explaining the pass-through from money market rates to bank interest rates. Three main conclusions emerge from our analysis: first, our results indicate that competition acts directly on the level of bank retail rates, as bank interest rate spreads are lower in more competitive markets. Second, from a monetary policy viewpoint, empirical evidence suggests that stronger bank competition reinforces the long-term interest pass-through. In other words, competition improves the monetary policy’s effectiveness. Finally, we found that strengthening competition increases the immediate response of bank interest rates to changes in money market rates even if the results indicate heterogeneity between euro area countries. Consequently, heterogeneous market structures and competition evolution in the euro area explain the divergent transmission’s intensity and speed. Beyond robustness checks, we extended our empirical framework by introducing cyclical and other structural factors that may have affected the interest rate pass-though. We found that economic divergences between the EMU economies, which have been amplified by the recent financial crisis, influenced the interest rate pass-through. Then, our results showed that the financial sector’s health (the systemic risk, banking stability and bank capital ratio) has also played a significant role in determining the interest pass-through. However, competition’s effects on this pass-through are not affected by these new factors. These results help to have a better understanding of some major economic policy issues. First, because the level of bank competition affects the interest rate pass-through, and therefore, the monetary policy transmission, monetary policy authorities have incentives to foster competition in the Eurozone. In this context, we note no contradictory objectives. Second, our results underline the necessity of market structures’ convergence in the Eurozone to insure homogeneous monetary transmission between the different EMU countries. Reinforcing financial integration within euro area countries is able to harmonize the level of bank competition in the Eurozone.
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Table 10: Economic effect of competition on pass-through: Baseline model vs. Riskpremium model Pass-through for:



Consumer loans



Real estate loans



Lerner p25



0.776



0.887



Baseline Model Risk premium model: average risk premium Risk premium model: p25 risk premium Risk premium model: p75 risk premium



Baseline Model Risk premium model: average risk premium Risk premium model: p25 risk premium Risk premium model: p75 risk premium



Lerner p75 Lerner p25 Lerner p75 Lerner p25 Lerner p75 Lerner p25 Lerner p75



0.406 0.406 0.23 0.276 0.101 0.479 0.304 Loans to firms



 1 m e



Household deposits 1.36



0.835 0.934 0.896 1.032 0.994 0.878 0.84 Loans to firms



¡1 m e



1.078 1.331 1.11 1.449 1.227 1.265 1.043 Firm deposits



Lerner p25



0.871



0.927



1.018



Lerner p75 Lerner p25 Lerner p75 Lener p25 Lerner p75 Lerner p25 Lerner p75



0.75 0.87 0.781 0.909 0.821 0.847 0.759



0.779 0.928 0.78 0.942 0.794 0.921 0.773



1.001 1.075 1.029 1.2 1.154 1.004 0.958



Note: p25 and p75 respectively refer to the 25 and 75 percentiles of the distributions of the variable considered.



Table 11: Banking competition and pass through for households and firms: Lerner Index estimation of Clerides et al. (2012) Real estate loans



Household deposits



0.979*** (0.218) 3.938 (2.664) -1.853 (1.149)



1.317*** (0.126) 5.663*** (1.474) -1.864*** (0.551)



2.595*** (0.207) 23.844*** (2.634) -8.563*** (0.915)



1.388*** (0.096) 8.444*** (1.337) -2.668*** (0.439)



1.392*** (0.069) 6.014*** (0.896) -2.393*** (0.353)



1.146*** (0.041) 2.659*** (0.493) -0.473** (0.219)



-0.137*** (0.025) 0.497 (0.406) -1.592 (2.629)



-0.09*** (0.025) 0.845*** (0.179) -3.316*** (0.850)



-0.100*** (0.026) 1.578*** (0.230) -5.945*** (1.219)



-0.17*** (0.043) 1.41*** (0.253) -5.541*** (1.461)



-0.322*** (0.057) 1.972*** (0.322) -8.063*** (1.836)



-0.224*** (0.06) 1.702*** (0.275) -5.341*** (1.497)



Lerner*Eonia



ECT Eonia Lerner*Eonia



Loans to firms



¡1me



Consumer loans



Eonia Lerner



Loans to firms



 1me



Long-term ECM



Firm deposits



Note: Standard errors reported between brackets. *, **, *** refer to statistical significance at the 10%, 5% and 1% respectively.
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Table 12: Westerlund cointegration tests Variables



(1)



(2) (3) Consumer loans



Statistics Pt Pa



Z-value -6.636 -4.806



Z-value -5.178 -3.585



Z-value -6.712 -3.910



(4)



(1)



(2) (3) Real estate loans



Z-value -6.320 -4.362



Z-value -14.831 -9.539



Household deposits Statistics Pt Pa



Z-value -8.194 -8.072



Statistics Pt Pa



Z-value -11.683 -16.715



Z-value -0.972 -2.485**



Z-value -5.345 -4.675



Loans to firms Z-value -6.692 -8.208



Z-value -5.536 -4.020



Z-value -7.333 -5.156



Firm deposits Z-value -5.031 -3.778



Z-value -8.194 -8.072



Z-value -7.923 -8.870



Z-value -11.404 -18.657



 1me



Z-value -7.658 -10.906



Z-value -3.690 -3.989



(4)



Z-value -5.984 -9.784



Z-value -10.195 -13.587



Loans to firms beyond Z-value -8.681 -11.941



Z-value -8.749 -12.296



¡1me



Z-value -9.947 -13.762



Z-value -10.060 -15.312



Note: We test cointegration between bri,t1 , mri,t1 , Lerneri,t1 , Lerneri,t1  mri,t1 q, Riskf actori,t1 and Riskf actori,t1  mri,t1 . (1), (2), (3) and (4) refer respectively to the following risk factors: Risk premium, systemic risk, bank stability and bank capital ratio. We report only the results of the two group-mean tests of Westerlund (2007).



Table 13: Pedroni cointegration test: Model without competition



Panel v-Statistic Panel rho-Statistic Panel PP-Statistic Panel ADF-Statistic Group rho-Statistic Group PP-Statistic Group ADF-Statistic



Consumer loans



Real estate loans



Household deposits



Loans to firm ¡1m



Loans to firm¿1m



Statistic 0.192 -3.121 -2.516 0.95 -1.454 -2.234 0.852



Statistic -0.503 0.72 -0.027 0.004 1.534 0.448 0.014



Statistic 3.2 -2.898 -2.887 -1.778 -2.47 -3.339 -0.518



Statistic 0.767 -1.321 -2.045 -1.842 -0.619 -1.78 -1.664



Statistic 3.532 -12.921 -8.177 -5.934 -9.502 -8.03 -5.034



Prob. 0.423 0 0.005 0.829 0.072 0.012 0.803



Prob. 0.692 0.764 0.489 0.501 0.937 0.673 0.505



Prob. 0 0.001 0.001 0.037 0.006 0 0.302



Prob. 0.221 0.093 0.02 0.032 0.267 0.037 0.048



Prob. 0 0 0 0 0 0 0



Firm deposits Statistic 6.217 -6.702 -4.185 -2.912 -11.648 -9.342 -3.454



Prob. 0 0 0 0.001 0 0 0



Note:



Table 14: Pedroni cointegration test: Baseline model



Panel v-Statistic Panel rho-Statistic Panel PP-Statistic Panel ADF-Statistic Group rho-Statistic Group PP-Statistic Group ADF-Statistic



Consumer loans



Real estate loans



Household deposits



Loans to firm ¡1m



Loans to firm¿1m



Statistic 0.546 -2.809 -2.903 1.061 -2.366 -2.482 0.984



Statistic -0.449 1.283 0.475 0.388 1.593 0.367 -0.206



Statistic 4.079 -2.763 -3.561 -4.025 -4.854 -6.233 -4.544



Statistic 2.47 -1.975 -2.913 -2.103 -1.976 -3.179 -2.367



Statistic 2.762 -11.882 -9.738 -4.999 -10.122 -10.319 -5.624



Prob. 0.292 0.002 0.001 0.855 0.009 0.006 0.837



Prob. 0.673 0.9 0.682 0.651 0.944 0.643 0.418



Note:
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Prob. 0 0.002 0 0 0 0 0



Prob. 0.006 0.024 0.001 0.017 0.024 0 0.008



Prob. 0.002 0 0 0 0 0 0



Firm deposits Statistic 6.255 -4.054 -3.316 -2.717 -10.193 -11.059 -6.095



Prob. 0 0 0 0.003 0 0 0



Table 15: Pedroni cointegration test: Model with bank stability measure



Panel v-Statistic Panel rho-Statistic Panel PP-Statistic Panel ADF-Statistic Group rho-Statistic Group PP-Statistic Group ADF-Statistic



Consumer loans



Real estate loans



Household deposits



Loans to firm ¡1m



Loans to firm¿1m



Statistic -0.628 -1.147 -2.087 2.262 -1.6 -2.768 1



Statistic -0.017 2.143 1.904 1.193 2.654 2.237 0.4



Statistic 3.519 -1.199 -2.532 -2.829 -2.714 -5.219 -3.207



Statistic 2.267 -1.156 -2.651 -1.625 -1.736 -3.3 -2.231



Statistic 3.442 -8.798 -10.381 -6.266 -7.838 -11.063 -5.541



Prob. 0.735 0.125 0.018 0.988 0.054 0.002 0.841



Prob. 0.507 0.984 0.971 0.883 0.996 0.987 0.655



Prob. 0 0.115 0.005 0.002 0.003 0 0



Prob. 0.011 0.123 0.004 0.052 0.041 0 0.012



Prob. 0 0 0 0 0 0 0



Firm deposits Statistic 4.15 -2.316 -2.537 -1.862 -7.934 -11.867 -5.388



Prob. 0 0.01 0.005 0.031 0 0 0



Note:



Table 16: Pedroni cointegration test: Model with systemic risk



Panel v-Statistic Panel rho-Statistic Panel PP-Statistic Panel ADF-Statistic Group rho-Statistic Group PP-Statistic Group ADF-Statistic



Consumer loans



Real estate loans



Household deposits



Loans to firm ¡1m



Loans to firm¿1m



Statistic 0.074 -4.605 -5.879 1.36 -4.31 -6.038 1.881



Statistic 2.097 -3.603 -5.499 -5.803 -2.504 -4.546 -4.623



Statistic 4.873 -3.312 -5.225 -7.935 -5.803 -8.834 -8.82



Statistic 3.853 -5.185 -6.734 -3.335 -5.09 -7.331 -3.658



Statistic 0.844 -11.528 -11.466 -7.362 -9.967 -13.173 -6.041



Prob. 0.47 0 0 0.913 0 0 0.97



Prob. 0.018 0 0 0 0.006 0 0



Prob. 0 0 0 0 0 0 0



Prob. 0 0 0 0 0 0 0



Prob. 0.199 0 0 0 0 0 0



Firm deposits Statistic 4.961 -4.413 -5.362 -0.571 -10.079 -14.564 -7.095



Prob. 0 0 0 0.283 0 0 0



Note:



Table 17: Pedroni cointegration test: Model with capital ratio



Panel v-Statistic Panel rho-Statistic Panel PP-Statistic Panel ADF-Statistic Group rho-Statistic Group PP-Statistic Group ADF-Statistic



Consumer loans



Real estate loans



Household deposits



Loans to firm ¡1m



Loans to firm¿1m



Statistic 0.731 -4.416 -5.363 1.375 -2.094 -3.38 1.258



Statistic 0.645 0.894 -0.332 -0.781 1.127 -0.458 -1.512



Statistic 3.593 -1.364 -2.695 -3.05 -2.629 -4.944 -5.286



Statistic 2.049 -1.386 -2.815 -1.374 -1.496 -3.161 -1.745



Statistic -0.369 -9.706 -9.806 -8.179 -8.033 -10.276 -7.149



Prob. 0.232 0 0 0.915 0.018 0 0.895



Prob. 0.259 0.814 0.369 0.217 0.87 0.323 0.065



Prob. 0 0.086 0.003 0.001 0.004 0 0



Prob. 0.02 0.082 0.002 0.084 0.067 0 0.04



Prob. 0.644 0 0 0 0 0 0



Firm deposits Statistic 4.19 -2.932 -3.232 -1.49 -9.026 -11.524 -6.077



Prob. 0 0.001 0 0.068 0 0 0



Note:



Table 18: Pedroni cointegration test: Model with risk premium



Panel v-Statistic Panel rho-Statistic Panel PP-Statistic Panel ADF-Statistic Group rho-Statistic Group PP-Statistic Group ADF-Statistic



Consumer loans



Real estate loans



Household deposits



Loans to firm ¡1m



Loans to firm¿1m



Statistic 1.796 -6.355 -7.49 -1.189 -4.815 -6.427 -1.98



Statistic 3.034 -0.547 -1.677 -3.783 0.387 -1.071 -3.447



Statistic 6.15 -3.031 -5.056 -5.695 -3.289 -6.864 -6.774



Statistic 4.816 -5.179 -6.759 -5.902 -4.773 -7.154 -6.433



Statistic 2.143 -9.507 -12.04 -5.439 -7.383 -12.393 -6.329



Prob. 0.036 0 0 0.117 0 0 0.023



Prob. 0.001 0.292 0.046 0 0.65 0.141 0



Note:
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Prob. 0 0.001 0 0 0 0 0



Prob. 0 0 0 0 0 0 0



Prob. 0.016 0 0 0 0 0 0



Firm deposits Statistic 8.79 -10.511 -11.033 -6.313 -10.803 -14.517 -9.432



Prob. 0 0 0 0 0 0 0



Table 19: MG vs. PMG: Hausman test Consumer loans chi2(3) Prob¿chi2



7.48 0.0582



Real estate loans



Household deposits



1.19 0.7561



7.18 0.0664



Loans to firms 1.6 0.6601



 1me



Loans to firms 2.47 0.4814



¡1me



Firm deposits 2.12 0.5475



Note: We follow Pesaran et al. (1999) by testing the hypothesis of slope homogeneity of the long-run relationship with Hausman test. Under H0, PMG estimator is both efficient and consistent, i.e. that the hypothesis of long-run homogeneity is valid.
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