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Is the transmission of monetary policy to bank lending heterogeneous across the euro area? is article employs bank and loan level data over the period 2007-2016 to test the bank lending channel of monetary policy by focusing on similar banks located in di erent countries. Results indicate the presence of heterogeneity in that the transmission of both conventional and unconventional monetary policy to bank lending appears to be weaker for banks located in countries more exposed to the sovereign debt crisis. Exposure to sovereign risk is identi ed as a key source of heterogeneity: within sovereign stressed countries, banks with higher sovereign exposures react to monetary easing by expanding lending by less than banks with lower exposures. ese ndings add to existing evidence on the impact of sovereign risk on credit supply and establish a direct link between banks' sovereign exposure and cross-country heterogeneity in the transmission of monetary policy to bank lending in the euro area.

Introduction

An important measure of the e ectiveness of monetary policy is the degree to which it is transmi ed to the real economy via the banking system in the form of loans to households and non-nancial corporations (NFCs). at such transmission is homogeneous across countries is a challenging requirement in the euro area, where the single monetary authority -the European Central Bank (ECB) -conducts policy for 19 member countries with diverse nancial structures and partially integrated banking systems. As a result, the single monetary policy may a ect bank lending di erently in di erent countries -that is, monetary transmission to bank lending may at times be heterogeneous. Still, a modicum of heterogeneity is usually tolerated by policy makers as inherent to the workings of a monetary union [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF][START_REF] Ecb | Heterogeneity in euro area nancial conditions and policy implications[END_REF].

During the sovereign debt crisis, however, heterogeneity in nancial conditions increased markedly in the euro area, posing a major challenge for the smooth transmission of the single monetary policy [START_REF] Ecb | Heterogeneity in euro area nancial conditions and policy implications[END_REF]. Financial fragmentation materialised along national banking systems. Highly exposed to the su ering of their own sovereign,1 banks located in stressed countries faced higher funding costs than banks located in non-stressed countries [START_REF] Durré | e ECB's Experience of Monetary Policy in a Financially Fragmented Euro Area[END_REF]. 2 Fragmentation fed through retail credit markets, with household and corporate borrowing costs rising sharply in stressed countries [START_REF] Gilchrist | Credit risk in the euro area[END_REF]. As a result, policy makers became increasingly concerned that "[the ECB] faced severe impairments to the transmission of monetary policy across the euro area, with marked heterogeneity from country to country" [START_REF] Draghi | Monetary Policy Communication in Turbulent Times[END_REF].

e ECB responded with a series of conventional and unconventional accommodative measures in the a empt to restore the integrity of monetary transmission in the euro area (Figure 1c). Yet, bank lending remained heterogeneous across countries: between 2010 and 2017, the average growth of stressed countries banks' corporate lending was 7.46% slower and its real interest rate 0.57% higher than that of non-stressed countries banks (see Figure 1a and Figure 1b). 3 e large cross-country dispersion in lending growth, higher than that in real output growth (Figure 1d), further underscores the macroeconomic extent of heterogeneity in bank lending across the euro area. Years a er the end of the crisis, heterogeneity remains a subject of interest among academics and policy-makers [START_REF] Ciccarelli | Heterogeneous transmission mechanism: monetary policy and nancial fragility in the eurozone[END_REF][START_REF] Coeuré | Convergence ma ers for monetary policy[END_REF][START_REF] Altavilla | Mending the broken link: Heterogeneous bank lending rates and monetary policy pass-through[END_REF], raising questions that lie at the heart of the functioning of the European Monetary Union (EMU).

Using a panel of more than 2500 banks from all euro area countries covering 2007-2016 and combining bank and loan level data, this article investigates whether the transmission of monetary policy to bank lending was heterogeneous across countries that were di erently exposed to the sovereign debt crisis. Results indicate that monetary transmission was weaker for banks located in stressed countries as compared to banks based in non-stressed countries. (b) Lending rates heterogeneity. Average interest rates on lending for new business for non-nancial corporations, stressed and non-stressed countries. New business is de ned as any new agreement between a nonnancial corporation and a bank. In ation-adjusted, monthly frequency, percentage points. Source: ECB (2017). 

ECB total assets

Euribor rate Shadow rate (c) e ECB's monetary stance. LHS: Eurosystem total assets, monthly average, EUR billion; RHS: 3-months Euribor rate and ECB's shadow rate, monthly average, percentage points. Sources: ECB (2017), Jing Cynthia Wu's website. (d) e extent of heterogeneity. Cross-country standard deviation of year-on-year loan growth rate of loans (adjusted for securitisation) by euro area main nancial institutions to domestic non-nancial corporations and cross-country standard deviation of real GDP growth, year-onyear. Source: ECB (2017) and Eurostat (2017).

For the baseline speci cation, the same 1% cut in the policy rate leads to a 0.5% increase in lending by stressed countries banks as opposed to a 1.6% increase by non-stressed countries banks. Unconventional monetary policy -as measured by [START_REF] Wu | Measuring the Macroeconomic Impact of Monetary Policy at the Zero Lower Bound[END_REF]'s shadow rate -also appears to transmit unevenly across countries. Results survive a wide array of robustness checks and cannot be ascribed to di erences in macroeconomic or nancial conditions across banks or countries, nor to changes in credit demand faced by banks. Banks' exposure to sovereign risk is found to be an important source of heterogeneity in monetary transmission across the euro area. Within stressed countries, banks with greater sovereign exposures reacted to monetary easing by expanding their lending by less than banks with smaller exposures. Particularly, the same 1% policy rate cut is associated to a 3.7% increase in lending by banks with low (ex-ante) sovereign exposures (25 th percentile) as opposed to a 1.1% increase in lending by banks with high (ex-ante) sovereign exposures (75 th percentile). Hence, heterogeneity in monetary transmission to credit appears to re ect a more reluctant lending behaviour by banks within stressed countries a ributable to their higher exposure to sovereign default risk. Speci cally, monetary easing is homogeneously transmi ed to bank lending across the euro area only for low (ex-ante) levels of sovereign exposures. In response to the same 1% policy rate cut, the credit expansion of highly exposed stressed countries banks is instead 2.75% weaker than that of non-stressed countries banks.

e contribution of this paper is threefold. First, it reveals the presence of cross-country heterogeneity in monetary policy transmission to bank lending in the euro area between 2007 and 2016. In this sense, this study adds to the bank level contributions of [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF], De Santis and Surico (2013), [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF][START_REF] De Santis | Heterogeneity, monetary policy and banks' balance sheets: evidence from Euro area countries[END_REF] by providing evidence on the presence of heterogeneity during a period marked by signi cant nancial turbulence and fragmentation across the euro area. In this sense, this study also corroborates macroeconomic evidence on cross-country heterogeneity in the transmission of conventional and unconventional monetary policy to output and in ation during the sovereign debt crisis [START_REF] Burriel | Uncovering the heterogeneous e ects of ECB unconventional monetary policies across euro area countries[END_REF].

Second, this paper documents that sovereign risk distorted the smooth transmission of monetary policy to bank lending by rendering it heterogeneous across the euro area during the sovereign debt crisis. In particular, this article shows that what prevents monetary policy to be evenly transmi ed to lending across the euro area is not only aggregate sovereign risk, but the level and distribution of individual banks' exposures to sovereign risk in each country, thus re ning the ndings of [START_REF] Ciccarelli | Heterogeneous transmission mechanism: monetary policy and nancial fragility in the eurozone[END_REF] and [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF]. Complementing the well-established result that sovereign risk impairs credit supply [START_REF] Popov | Exporting Sovereign Stress: Evidence from Syndicated Bank Lending during the Euro Area Sovereign Debt Crisis[END_REF][START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF][START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF][START_REF] De Marco | Bank Lending and the European Sovereign Debt Crisis[END_REF][START_REF] Bofondi | Credit Supply During a Sovereign Debt Crisis[END_REF][START_REF] Altavilla | Mending the broken link: Heterogeneous bank lending rates and monetary policy pass-through[END_REF], this paper establishes a direct link between banks' sovereign exposures and cross-country heterogeneity in the transmission of monetary policy to lending in the euro area.

ird, this study improves on the identi cation of the bank lending channel [START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF][START_REF] Gambacorta | Inside the bank lending channel[END_REF][START_REF] Gambacorta | e bank lending channel: lessons from the crisis[END_REF][START_REF] Altunbas | Securitisation and the bank lending channel[END_REF][START_REF] Gambacorta | Why bank capital ma ers for monetary policy[END_REF] by restricting the analysis to banks that are simultaneously small, illiquid and under-capitalised. e key advantage of this procedure is that, by selecting a homogeneous group of banks with a criterion orthogonal to the speci c characteristics of any national banking system, it is possible to test for cross-country heterogeneity in monetary transmission by looking at how monetary policy a ects similar banks located in di erent countries.

e remainder of the article is organized as follows. e rst section reviews the related literature, while the second section lays out the empirical analysis, alongside a discussion on samples, identi cation and econometric models. e third section presents the results and the fourth section concludes.

Related literature

In a currency union the smooth transmission of monetary policy requires synchronized business cycles and similar economic structures across member states [START_REF] De Santis | Bank lending and monetary transmission in the euro area[END_REF][START_REF] Ecb | Heterogeneity in euro area nancial conditions and policy implications[END_REF]. While euro area economies are increasingly synchronized and nancially harmonised [START_REF] De Grauwe | Endogeneities of optimum currency areas: What brings countries sharing a single currency closer together? ECB Work[END_REF][START_REF] Baele | Measuring European Financial Integration[END_REF][START_REF] De Haan | Will business cycles in the euro area converge? A critical survey of empirical research[END_REF][START_REF] Ecb | Financial integration in Europe[END_REF], banking integration remains incomplete [START_REF] Bouvatier | Waves of international banking integration: A tale of regional di erences[END_REF][START_REF] Luco E | Euro area banking fragmentation in the a ermath of the crisis: a cluster analysis[END_REF]. In turn, this may cause some di erentiation in how monetary policy is transmi ed to bank lending across countries. is hypothesis is originally put forth by [START_REF] Kashyap | e role of banks in monetary policy: A survey with implications for the European monetary union[END_REF], Cecche i (1999) and [START_REF] Guiso | Will a common european monetary policy have asymmetric e ects? Temi di discussione -Banca d'Italia[END_REF] who argue that di erences in structures of nancial intermediation, legal systems, corporate nance practices and capital market development within the EMU may give rise to asymmetries in the way monetary policy is transmi ed to bank credit across member states. 4 ese studies are based on the lending view [START_REF] Bernanke | Credit, Money, and Aggregate Demand[END_REF][START_REF] Bernanke | Inside the Black Box: e Credit Channel of Monetary Policy Transmission[END_REF][START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF][START_REF] Bernanke | Financial Accelerator and the Credit Channel[END_REF][START_REF] Disyatat | e bank lending channel revisited[END_REF] whereby monetary policy is predicted to have a stronger in uence on lending by easing the nancial constraint of banks exposed to asymmetric information problems in the market for uninsured non-deposit funding.

Monetary integration prompted interest in the study of the bank lending channel in the euro area and the extent of cross-country heterogeneity therein. Amongst country-speci c studies, [START_REF] Gambacorta | Inside the bank lending channel[END_REF], [START_REF] Hernando | Is ere a Bank Lending Channel of Monetary Policy in Spain? ECB -Working Paper 99[END_REF] and [START_REF] Loupias | Is ere a Bank Lending Channel in France? Evidence from Bank Panel Data[END_REF] detect a bank lending channel working only for illiquid banks in Italy, Spain and France, respectively. EU-wide studies reveal instead a less coherent picture, with positive evidence of a bank lending channel at work only in Italy, France and Germany [START_REF] De Bondt | Banks and monetary transmission in Europe: Empirical evidence[END_REF] and Spain [START_REF] Altunbas | Evidence on the bank lending channel in Europe[END_REF]. By estimating the bank lending channels for France, Germany, Italy and Spain both prior and a er the introduction of the euro, [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF] document the presence of considerable heterogeneity across countries. In later studies, De Santis and Surico (2013) and De Santis (2015) nd a similar degree of heterogeneity in the bank lending channel between the same countries. e sovereign debt crisis and the a endant response by the ECB reignited interest in monetary policy transmission in the context of sovereign stress and heterogeneous nancial conditions across countries. e adverse link between sovereign risk and bank lending emanates from the fact that the former may disproportionately raise the funding costs of more exposed banks, forcing them to cut on lending. At the same time, large capital losses from sovereign debt repricing may push exposed banks close to the minimum regulatory capital ratio, inducing them to de-leverage. [START_REF] Gennaioli | Sovereign Default, Domestic Banks, and Financial Institutions[END_REF] formalise this argument in a model where sovereign defaults impair domestic banks' balance sheets and thus reduce bank lending, the more so the larger a bank's exposure to sovereign debt. On the empirical side, [START_REF] Albertazzi | e impact of the sovereign debt crisis on the activity of Italian banks[END_REF] and [START_REF] Zoli | Italian Sovereign Spreads: eir Determinants and Pass-through to Bank Funding Costs and Lending Conditions[END_REF] nd that sovereign risk had a negative impact on bank lending in Italy as it damaged banks' balance sheets and increased their funding costs. As a result, Italian banks cut their credit by more than foreign competitors. Similarly, using the Italian credit registry [START_REF] Bofondi | Credit Supply During a Sovereign Debt Crisis[END_REF] show that domestic banks cut loan supply, increased interest rates and lowered the probability of accepting new applications by more than foreign banks. e authors argue that the credit crunch was mainly the consequence of the country-speci c rise in sovereign risk and the generalised increase in Italian banks' cost of funding. Using the same data, [START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF] nd that during the sovereign debt crisis under-capitalised Italian banks responded to monetary easing by buying securities rather than by increasing credit supply. Importantly, this was not due to lack of good loan applications, but rather to di erent access to liquidity and risk-bearing capacity. Among euro area-wide studies, [START_REF] Popov | Exporting Sovereign Stress: Evidence from Syndicated Bank Lending during the Euro Area Sovereign Debt Crisis[END_REF] report that banks with larger sovereign exposures had lower participation to the syndicated loan market and raised lending rates by more than banks with lower exposures, while De Marco (2019) nd that negative shocks to the marked-to-market value of banks' sovereign debt holdings led to credit restrictions in [START_REF] Zoli | Italian Sovereign Spreads: eir Determinants and Pass-through to Bank Funding Costs and Lending Conditions[END_REF]-11. Finally, Altavilla et al. (2017) document that stressed countries banks with larger exposures to domestic sovereign debt cut lending by more than banks with minor exposures when sovereign stress increased, while expanded lending by more when sovereign stress decreased.

Other studies consider how sovereign risk impaired the transmission of monetary policy to bank lending across countries. For instance, [START_REF] Ciccarelli | Heterogeneous transmission mechanism: monetary policy and nancial fragility in the eurozone[END_REF] estimate a VAR model over the period 2002-2011 for 12 euro area countries and nd the response of bank lending to monetary policy to be stronger in sovereign stressed countries, highlighting substantial heterogeneity across the euro area. Similarly, [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF] report that between 1999 and 2012 banks located in countries subject to sovereign stress reduced lending by more than banks located in lower sovereign risk countries in response to monetary tightening. However, they nd no similar evidence when monetary policy becomes accommodating. Finally, using a global VAR model to assess the e ect of uncon-ventional monetary policy in the euro area, [START_REF] Burriel | Uncovering the heterogeneous e ects of ECB unconventional monetary policies across euro area countries[END_REF] note a substantial degree of cross-country heterogeneity that peaks during the sovereign debt crisis, as countries with the weakest banking systems bene t the least from unconventional monetary policy in terms of output gains.

Empirical analysis

rough the bank lending channel, expansionary monetary policy can support lending by easing banks' access to external nance. Yet, the channel may be heterogeneous across countries.

is article seeks to answer to the following questions: i) Was monetary policy transmission to bank lending heterogeneous across stressed and non-stressed euro area countries? ii) Has sovereign exposure across banks in di erent countries ampli ed heterogeneity during the sovereign debt crisis?

Data

is paper employs two databases on euro area banks: nancial statements data at the bank level and loan level information on banks' activity in the syndicated loan market. First, balance sheet and income statement data on euro area banks are extracted from Fitchconnect. 5 e original sample covers commercial, savings and cooperative banks from all 19 euro area member countries for the period 2007-2016. Information on bank specialisation, public listing, role in the banking group and identity of the parent institution are recovered from Orbis Bank Focus. 6 e nal bank-level sample contains 2629 banks, 85% of the original sample. Following [START_REF] Gambacorta | Inside the bank lending channel[END_REF] and [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF], all nonsense observations (e.g. negative entries) are removed for total assets, loans, and capital and liquidity ratios. 7 Second, the analysis is restricted to unconsolidated accounts to keep the cross-sectional dimension as large as possible. ird, loan growth, total assets, return on assets, capital and liquidity ratios are trimmed at the 1 st and 99 th percentiles to minimise the incidence of outliers. e nal bank level sample is a balanced panel counting 2544 banks adding up to a total of 25440 bank-year observations over the period of interest.

Second, loan level information on syndicated loans are extracted from omson Reuters LPC Dealscan.8 Syndicated loans are provided by banks and nan-5 Fitchconnect is a database compiled by Fitch Solutions providing credit market data. 6 Orbis Bank Focus (previously Bankscope) contains information on over 40,000 public and private banks around the world. e database is compiled by Bureau Van Dijk. See Appendix E for an account of the matching procedure between Orbis Bank Focus and Fitchconnect. cial institutions to large corporations and sovereigns. Each syndicate constitutes a lending facility wherewith di erent lenders collectively lend to a single borrower. While traditional bank lending remains the main source of nance for most european rms, syndicated loans represent an important funding channel especially for large corporations. For instance, [START_REF] Acharya | Real E ects of the Sovereign Debt Crisis in Europe: Evidence from Syndicated Loans[END_REF] report that between 2006 and 2009 syndicated loans made up to 20% of all loans extended to euro area rms. For the purpose of this study, balance sheet data from Fitchconnect is assigned to the corresponding banks (syndicated lenders) in Dealscan.

e resulting loan level sample contains 991 euro area banks (42% of the original sample) linked to 10938 international rms for a total of 42278 unique bank-rm relationships observed at quarterly frequency between 2007:Q1 and 2016:Q4. 9 e representativeness of both datasets is documented in Table A1. For the bank level sample, lending volumes cover 27% of the euro area loan market and, breaking down by country group, 13% and 18% of stressed and non-stressed countries' national aggregates, respectively. As for the loan level sample, syndicated lead arrangers' loan shares make up 23% of the euro area syndicated loan market and 19% and 55% of stressed and non-stressed countries' national aggregates, respectively.

Finally, macroeconomic data at both annual and quarterly frequency -real GDP growth, HCIP in ation and an index of house prices -are collected from Eurostat, while data on interest rates -Euribor, Eonia and sovereign debt yields -are collected from the ECB Statistical Data Warehouse. 10

Identi cation

is section reviews the two main identi cation challenges of this study -(i) identifying the bank lending channel; and (ii) isolating the e ect of monetary policy on credit supply -before laying out the empirical strategy.

e bank lending channel of monetary policy

e rst identi cation task is isolating the e ect of monetary policy on bank lending -the bank lending channel. Requiring some banks to be more sensitive to monetary policy at the margin, the bank lending channel is usually tested by focusing on banks that are exposed to information problems on wholesale funding markets. For instance, small banks nd it di cult to access external funds given their simple capital structure [START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF], illiquid banks bear higher costs to o set deposit losses (Kashyap andStein, 1995, 2000;[START_REF] Kishan | Bank Size, Bank Capital, and the Bank Lending Channel[END_REF][START_REF] Gambacorta | Inside the bank lending channel[END_REF][START_REF] Jiménez | Hazardous Times for Monetary Policy: What Do Twenty-ree Million Bank Loans Say About the E ects of Monetary Policy on Credit Risk-Taking[END_REF], while poorly capitalized banks face an external premium since they are perceived to be riskier [START_REF] Peek | Unnatural selection: Perverse incentives and the misallocation of credit in Japan[END_REF][START_REF] Gambacorta | Why bank capital ma ers for monetary policy[END_REF][START_REF] Jiménez | Credit Supply and Monetary Policy: Identifying the Bank Balance-Sheet Channel with Loan Applications[END_REF][START_REF] Jiménez | Hazardous Times for Monetary Policy: What Do Twenty-ree Million Bank Loans Say About the E ects of Monetary Policy on Credit Risk-Taking[END_REF].

However, single balance sheet measures may fail to gauge banks' sensitivity to monetary policy across di erent banking systems. First, some banks may be small but liquid, or big but under-capitalized. If that occurs systematically in some country, individual balance sheet measures cannot identify the bank lending channel and cross-country comparisons are impossible.11 Second, individual balance sheet measures may not be suitable proxies for banks' nancial constraint. For instance, large banks in upper tiers of banking groups serve as liquidity providers to small banks in lower tiers, potentially neutralizing the latter's liquidity constraint [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF][START_REF] Ashcra | New Evidence on the Lending Channel[END_REF][START_REF] Ashcra | Are Bank Holding Companies a Source of Strength to eir Banking Subsidiaries?[END_REF]. Furthermore, banks engaged in relationship lending -typically small banks [START_REF] Ongena | What Determines the Number of Bank Relationships? Cross-Country Evidence[END_REF] -have an incentive to grant credit to rms regardless of shortterm liquidity and monetary conditions, with a view to share in rms' future surplus and extract long-term relationship rents [START_REF] Petersen | e E ect of Credit Market Competition on Lending Relationships[END_REF]. Size may hence be unsuited to evaluate the e ect of monetary policy across banks. Capital can also be an ambiguous indicator. Under Basel II and III risk-based capital requirements, a er a monetary expansion banks close to the capital regulatory oor may be less able to increase lending -thus lowering their capitalassets ratios -unless provided with additional capital. Additional liquidity may instead be allocated to assets free from capital requirements, such as government bonds. Accordingly, no di erential e ect of policy on lending would be captured via bank capital ( [START_REF] Van Den Heuvel | Does bank capital ma er for monetary transmission?[END_REF].

To overcome these issues and allow for cross-country comparisons, this research employs a single criterion that is more stringent than those implied by previous studies.

e logic is as follows: If through the bank lending channel monetary policy has any di erential e ect, then it should be observed for banks that are simultaneously small, illiquid and under-capitalized. If no e ect is detected for these banks, then it is very unlikely there is an active bank lending channel of monetary policy for the period considered. is criterion is equivalent to a necessary condition for the existence of a bank lending channel. In this sense, it revives previous work on the bank lending channel focusing on banks that are simultaneously small and illiquid [START_REF] Kashyap | What Do a Million Observations on Banks Say about the Transmission of Monetary Policy[END_REF] or small and under-capitalised [START_REF] Kishan | Bank Size, Bank Capital, and the Bank Lending Channel[END_REF].

De ning the criterion involves two steps. First, three thresholds are de ned to classify banks as small, illiquid or under-capitalized. Following Kashyap andStein (1995, 2000), banks are considered small if they lay in the bo om 95% of the size distribution for all countries, and illiquid if their liquidity ratio lays in the third quartile of the liquidity distribution for all countries. 12 Similarly, banks are marked as under-capitalized when the distance between their Tier 1 capital ratio from the regulatory oor is in the bo om quartile of the distribution of distances for all countries, as in [START_REF] Borio | Monetary policy and bank lending in a low interest rate environment: Diminishing e ectiveness[END_REF] and [START_REF] Gambacorta | Why bank capital ma ers for monetary policy[END_REF]. 13 Table 1 and Figures B4,B5 and B6 sum up the procedure by reporting the cut-o s for the distribution of banks by size, capitali- 12 As of 2016, the size cut-o corresponds to €14 billion. For comparison, the ECB bank size group classi cation used for supervisory and prudential statistics considers a bank small/medium/large if its consolidated assets are less than 0.005%/between 0.005% and 0.5%/greater than 0.5% of total consolidated assets of European Union banks. For 2016 these cut-o s correspond to €2.1 billion and €215 billion, respectively. e de nition of small banks in this article is hence broader than that used by the ECB. However, this should work against the test by making estimates more conservative. e liquidity cut-o corresponds to a liquidity ratio of 20%. 13 e regulatory oor corresponds to the minimum requirements for risk-weighted capital ratios for Basel I: Tier 1/RWA > 4% [START_REF] Borio | Monetary policy and bank lending in a low interest rate environment: Diminishing e ectiveness[END_REF]. In the sample, the bank at the 25 th percentile of the distribution of regulatory distance has a Tier 1 ratio of 11% and a capital ratio (equity capital/total assets) of 7.7%. To maximise the sample size, the Tier 1 ratio-based cut-o is replaced with the equivalent capital/assets ratio cut-o (i.e. the 25 th percentile of the distribution of capital/assets ratio) whenever observations on the former are missing. Results are unchanged if this step is not implemented. sation and liquidity for stressed and non-stressed countries. Second, an indicator variable is de ned that takes value 1 for all banks that are simultaneously small, under-capitalised and illiquid, and zero otherwise. at is:

BLC banks i = 1 if a bank is small & illiquid & undercapitalised 0 otherwise
where i denotes banks. is procedure selects a sub-sample of 423 banks (BLC banks henceforth) corresponding to 17% and 9% of the full sample in terms of number of banks and lending volume, respectively. All tests of the bank lending channel will hinge upon comparing the lending response of these banks vis-à-vis that of the other banks.

Table A4 provides descriptive statistics for BLC banks and other banks. First, by construction BLC banks are signi cantly smaller, less capitalised and less liquid than other banks. e average BLC banks is on average € 757 million smaller and has a 4% (8%) lower capital (liquidity) ratio than other banks. Second, BLC banks have on average 0.3% higher funding costs, a nding in line with the notion that these banks face higher external nance costs than other banks. 14 While apparently small, this di erence is sizeable considering that the standard deviation of this variable is 1.8%. ird, BLC banks have a larger share of loans over assets (68% vs 57%), while their share of non-performing loans over total loans is in line with other banks. Fourth, with respect to other banks, BLC banks hold both less total securities and government securities as a share of total assets (19% and 4% for BLC banks and 22% and 8% for other banks, respectively), re ecting the fact that liquidity ratio is largely comprised of securities. Finally, BLC banks have a faster loan growth (4.7% vs 4%) than other banks.

e present approach -working with the sub-sample of banks most sensitive to monetary policy -has two advantages and two drawbacks. First, it allows doing away with the aforementioned suitability issues inherent to the choice of any particular measure of bank sensitivity to monetary policy. Second, by selecting a homogeneous sub-set of banks through a criterion orthogonal to the speci c characteristics of any national banking system, this approach allows to test how monetary policy a ects lending decisions by similar euro area banks located in di erent countries.

e rst potential drawback of this approach is selection bias. Relying on ad hoc thresholds, the criterion may prove too strict for some banking systems and too lax for others by construction. at is, it may select few banks in big, well capitalised and liquid banking systems, and many in small, under-capitalised and illiquid systems. As a consequence, the sub-sample may be skewed towards some country group, thereby misrepresenting the original sample. In this respect, Table A5 provides a mixed picture. In terms of number of banks, non-stressed countries banks are over-represented in the sub-sample -Germany in particular -although the extent of misrepresentation is small: the shares of stressed and non-stressed countries banks in the sub-sample (30% and 70%, respectively) are very close to those in the full sample (33% and 67%, respectively). On the other hand, stressed countries banks are over-represented in the sub-sample in terms of credit volumes, with Italian (German) banks particularly over (under)represented: the prevalence of non-stressed countries in the full sample (their lending shares being 74%) is evened out in the sub-sample (47% ). Since overall the extent of this selection bias is a priori unclear, robustness checks in section 3.1.1 will further test its incidence for the main results.

A second potential problem is the geographical scope of the selection criterion. On the one hand, all banks in the euro area trade in the same money market, are exposed to the same monetary rates and have equal access to the ECB's facilities. On the other hand, retail banking and credit markets in the euro area are mainly national, with banks competing for customers with other banks in their own countries [START_REF] Goddard | European banking: An overview[END_REF][START_REF] Leroy | Heterogeneous monetary transmission process in the Eurozone: Does banking competition ma er[END_REF]. As a result, a bank's ability to adjust credit in response to monetary policy may also depend on the distribution of banks in its country. 15 In order to assess the importance of this issue, robustness tests in Section 3.1 will verify whether results are independent of the geographical scope of the selection criterion by employing an alternative country-speci c de nition of BLC banks.

Disentangling credit supply from credit demand

Disentangling loan supply from loan demand is another important identi cation challenge. Demand for and supply of credit jointly determine bank lending decisions and both are simultaneously a ected by monetary, economic andnancial conditions.

is, in turn, has implications for the identi cation of the bank lending channel. For instance, sovereign stress a ects not only banks but also rms and households, which in turn are more likely to reduce investment and consumption than their counterparts in non-stressed countries [START_REF] Bocola | e Pass-rough of Sovereign Risk[END_REF][START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF]. If this leads to systematically lower credit demand in stressed countries, it becomes hard to determine whether heterogeneity in monetary transmission to credit stems from demand or supply factors. However, such concern is a enuated by evidence from the ECB Bank Lending Survey 16 indicating the absence of divergence (and, if anything, a close co-movement) between credit demand in stressed and non-stressed countries (see Figure B1). 17More seriously, if BLC banks are systematically related to borrowers whose credit demand is particularly sensitive to monetary policy, for instance nancially constrained rms and households, it becomes impossible to ascertain whether monetary easing works through supply or demand of credit. Following a growing literature in empirical banking [START_REF] Jiménez | Credit Supply and Monetary Policy: Identifying the Bank Balance-Sheet Channel with Loan Applications[END_REF][START_REF] Jiménez | Hazardous Times for Monetary Policy: What Do Twenty-ree Million Bank Loans Say About the E ects of Monetary Policy on Credit Risk-Taking[END_REF][START_REF] Iyer | Interbank Liquidity Crunch and the Firm Credit Crunch: Evidence from the 2007-2009 Crisis[END_REF][START_REF] Popov | Exporting Sovereign Stress: Evidence from Syndicated Bank Lending during the Euro Area Sovereign Debt Crisis[END_REF][START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF][START_REF] Acharya | Real E ects of the Sovereign Debt Crisis in Europe: Evidence from Syndicated Loans[END_REF][START_REF] Bofondi | Credit Supply During a Sovereign Debt Crisis[END_REF][START_REF] De Marco | Bank Lending and the European Sovereign Debt Crisis[END_REF][START_REF] Heider | Life Below Zero: Bank Lending Under Negative Policy Rates[END_REF] in the analysis that follows loan level data are used to measure the e ect of monetary policy on credit outcomes by comparing multiple banks lending to the same rm and thus absorbing timevarying credit demand.

A potential problem with this approach is that the syndicated loan market involves mostly large and well established nancial institutions that are less likely to be exposed to the kind of information problems required for the identi cation of the bank lending channel. While these issues would in principle lead to the underestimation of the channel for syndicate lenders, a series of steps is taken to alleviate such concerns and ensure comparability with estimations performed on bank level data. First, loan level analysis will focus on the same BLC banks de ned in Section 2.2.1. Second, only euro area lead arrangers and their exact loan share in a given syndicated loan are considered [START_REF] Heider | Life Below Zero: Bank Lending Under Negative Policy Rates[END_REF]. e reason is that lead arrangers play a key role in the creation and management of a syndicated loan. In each syndicate lead arrangers typically organise the credit, screen and monitor the borrower, and hold on to their share for the entire lifespan of the loan, whereas other syndicate members o en re-sell their shares on secondary markets. Moreover, lead arrangers usually retain a share of the loan that is between 50% and 100% larger than each participant's share [START_REF] Chodorow-Reich | e employment e ects of credit market disruptions: Firm-level evidence from the 2008-9 nancial crisis[END_REF]. Hence, while restricting the analysis to actual lending shares contributed by lead arrangers greatly reduces the number of available observations, these steps allow to observe individual banks' actual lending decisions in the syndi-16 e Bank Lending Survey provides information on supply and demand conditions in the euro area credit markets as well as on euro area banks' lending policies, such as the credit standards banks apply when approving loans, the terms and conditions of new loans to enterprises and households and an assessment of demand for bank loans. Since 2003, the survey is conducted four times a year and is addressed to senior loan o cers of a representative sample of around 140 euro area banks and takes into account the characteristics of each country's national banking structures. cated market with reasonable accuracy. In this set-up, identi cation of the bank lending channel net of credit demand is then ensured by testing for di erential lending responses to monetary policy by multiple BLC lead arrangers facing the same rm at a given point in time. 18

Econometric models

In line with [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF], Model 1 adapts standard estimating models of the bank lending channel (for instance [START_REF] Gambacorta | Inside the bank lending channel[END_REF]; [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF]) to test for heterogeneity in monetary transmission to lending across stressed and non-stressed countries:

∆ ln Loans it = ∆MP t (β 1 + β 2 BLC banks i + β 3 BLC banks i × Stressed i ) + γ 1 X it-1 + γ 2 Y it + α i + δ t + it (1)
where i indicates banks and t years. e dependent variable (∆ ln Loans) is the annual growth rate of bank loans and is regressed on a measure of monetary policy (∆MP ) in rst di erences to avoid spurious correlation, alongside two interaction terms and two vectors containing lagged bank level controls (X ) and contemporaneous macroeconomic variables (Y ). e main explanatory variable is monetary policy. From 2009 onwards the ECB embarked on a major program of unconventional monetary policy measures. As the policy rate approached the zero lower bound, unconventional policies were implemented to support the interest rate tool. As a result, the policy rate under-represents the full scope of monetary policy during and a er the sovereign debt crisis. Multiple indicators are therefore employed to account for both conventional and unconventional policy across speci cations. First, money market rates -the 3-months Euribor and the Eonia interbank rates -capture the conventional interest rate policy. Highly correlated with the ECB's main renancing rate, these are benchmark interest rates for bank funding and have been widely used to test the bank lending channel [START_REF] Altunbas | Securitisation and the bank lending channel[END_REF][START_REF] Jiménez | Hazardous Times for Monetary Policy: What Do Twenty-ree Million Bank Loans Say About the E ects of Monetary Policy on Credit Risk-Taking[END_REF]. Second, since monetary policy is likely endogenous, 19 Taylor residuals are employed in the a empt to identify pure monetary policy shocks (De Santis and 18 Comparability between analyses based on bank and loan level data requires also that the monetary policy response of BLC banks is homogeneous across their credit activities -i.e. for any bank, monetary policy is similarly transmi ed to total and syndicated lending and there is no cross-substitution across markets. 19 For instance, the ECB may cut interest rates owing to deteriorating economic conditions, while at the same time banks may lend less because of the fewer and riskier lending opportunities associated to the deteriorating economic conditions. In this case, the relationship between monetary policy and lending would be biased because the deterioration of economic conditions [START_REF] De Santis | Bank lending and monetary transmission in the euro area[END_REF][START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF]. ird, [START_REF] Wu | Measuring the Macroeconomic Impact of Monetary Policy at the Zero Lower Bound[END_REF]'s shadow rate for the euro area is used to proxy for unconventional monetary policies.

e shadow rate is a summary indicator of all unconventional policies implemented by the ECB, including Long Term Re nancing Operations (LTROs), Targeted Long Term Re nancing Operations (TLROs), the Asset Purchase Program (APP), as well as negative interest rate and forward guidance policies. 20 e interaction terms test for the bank lending channel and cross-country heterogeneity in monetary transmission to lending. e rst term interacts monetary policy with the indicator selecting the banks in the sub-sample (BLC banks) as de ned in section 2.2. e second interaction term compounds the rst with a dummy (Stressed) that takes value 1 if the bank is located in a country subject to severe sovereign stress and 0 otherwise. 21 X is a vector of bank level variables controlling for balance sheet characteristics, including the natural log of total assets, liquidity ratio (cash, interbank liquidity and securities over total assets), capital ratio (equity capital over total assets), e ciency (return on equity) and bank risk (natural log of Z scores as used in [START_REF] Beck | Bank competition and stability: Cross-country heterogeneity[END_REF]). All variables are normalized with respect to their own average across all banks. So transformed, they are entered with one lag to a enuate endogeneity concerns and because lending decisions conditional upon bank-speci c features usually take place with a lag [START_REF] Gambacorta | Inside the bank lending channel[END_REF]. 22 Y is a vector of country level control variables including real GDP growth, HCIP in ation, a house price index and sovereign spread. 23 Bank and year xed e ects (α i and δ t ) are added to absorb bank-speci c and time-varying unobservable heterogeneity, respectively.

As discussed in Section 2.2.2, a key identi cation task is separating the effect of monetary policy on credit supply from that on credit demand. To this end, syndicated loan data are used to e ectively disentangle credit demand from drives them both. To orthogonalise monetary policy, Taylor residuals are obtained by regressing the nominal interest rate (Euribor rate) on present and future realisations of credit growth, real GDP growth and in ation rate at the euro area level [START_REF] De Santis | Bank lending and monetary transmission in the euro area[END_REF][START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF]. Details of the estimation are reported in appendix C). 20 Building a nonlinear term structure model to analyse an economy operating near the zero lower bound (ZLB) for interest rates, [START_REF] Wu | Measuring the Macroeconomic Impact of Monetary Policy at the Zero Lower Bound[END_REF] construct a shadow rate that incorporates the macroeconomic e ects of unconventional monetary policy at the ZLB. As in [START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF], this paper uses the shadow rates implied by [START_REF] Wu | Measuring the Macroeconomic Impact of Monetary Policy at the Zero Lower Bound[END_REF]'s model for the euro area. Shadow rates data for Europe were downloaded from Jing Cynthia Wu's website. 21 Refer to Table A1 for the de nition and list of stressed and non-stressed countries. 22 Bank size (ln total assets) is normalized not only with respect to the average over the whole sample period but also with respect to each single period. is aims at removing undesired trends in size, due to the fact that size is measured in nominal terms [START_REF] Gambacorta | Inside the bank lending channel[END_REF]. 23 A widely used measure of sovereign risk, sovereign spread is de ned as the di erence between the German and the country's 10-year government bond yield [START_REF] Albertazzi | e impact of the sovereign debt crisis on the activity of Italian banks[END_REF]. credit supply. Unfortunately, lending growth from a bank to a rm is not readily available in Dealscan. Indeed, the database contains information only at the time when the loan is originated and one cannot observe changes over time for any particular syndicated loan. Furthermore, as noted by [START_REF] Acharya | Real E ects of the Sovereign Debt Crisis in Europe: Evidence from Syndicated Loans[END_REF], syndicated loans typically have long maturities, so that a large number of observations display no signi cant quarter-to-quarter (or year-to-year) variation. As a result, rst-di erencing to obtain lending ows from lender to rm drastically reduces the number of available observations.24 erefore, in contrast to Model 1 but consistent with the analysis of monetary transmission of [START_REF] Heider | Life Below Zero: Bank Lending Under Negative Policy Rates[END_REF], in Model 2 lending volumes are regressed on interest rate levels. Speci cally, the estimating model is as follows:

ln Loan share ijt = MP t (β 1 + β 2 BLC banks i + β 3 BLC banks i × Stressed i ) + γ 1 X it-1 + γ 2 Y it + α i + δ t + η jt + ijt (2)
where the observational unit is bank (lead arranger) i lending to rm j in quarter t. e dependent variable (Loan share) is the log share of lead arranger i in the syndicated loan to rm j in quarter t. e main dependent variable (MP) is the Euribor rate, accounting for conventional monetary policy. As before, BLC banks is an indicator variable that takes value 1 if a bank is simultaneously small, illiquid and under-capitalised (using the same de nition as per Table 1) and 0 otherwise. Similarly, Stressed indicates whether the lead arranger is located in a country subject to severe sovereign stress.

e vector X includes bank level controls as per Model 1 to account for bank-speci c codeterminants of lending supply, included at year end prior to issuing the loan as in [START_REF] Popov | Exporting Sovereign Stress: Evidence from Syndicated Bank Lending during the Euro Area Sovereign Debt Crisis[END_REF]. Vector Y includes country level controls observed at quarterly frequency. Finally, borrower-quarter xed e ects (η jt ) are included to absorb changes in credit demand at the rm level, while bank and year xed e ects (α i and δ t ) are also added to capture bank and year-speci c unobservable heterogeneity.

Two testable hypotheses fall out of Models 1 and 2 that depend on the sign and statistical signi cance of β 2 and β 3 . First, the bank lending channel predicts a negative sign on β 2 : an interest rate cut should have a larger expansionary e ect on lending by banks that are simultaneously small, illiquid and undercapitalised, everything else held constant. Second, a statistically signi cant estimate for β 3 would imply the bank lending channel to be stronger for banks located in a country-group with respect to banks located in the other group. In turn, this would point to the presence of heterogeneity in monetary transmission to lending.

Results

is section presents the main results. First, it provides evidence on heterogeneity in monetary transmission to bank lending across the euro area. Second, it reports ndings related to the role of bank level exposures to sovereign risk as a source of heterogeneity. For each section, a variety of robustness checks are discussed.

Heterogeneity in monetary transmission to bank lending

Table 2 presents the results of the general test of heterogeneity in monetary transmission to lending based on Model 1. Estimation is performed with xed e ects and standard errors are clustered at the bank level. 25 Looking at column 1, monetary policy has the expected sign and magnitude. A 1% interest rate cut leads to a 1% increase in bank lending growth. Estimates of bank and country level control variables are also in line with standard results [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF][START_REF] Gambacorta | Inside the bank lending channel[END_REF]. In particular, bank lending is cyclical, as higher real GDP growth, in ation and house prices are associated with faster lending, while sovereign risk is negatively correlated to credit growth. Additionally, smaller banks have higher lending rates, while bank capitalisation, e ciency, risk and liquidity are not signi cantly related to the ow of loans. Moreover, there appears to be no evidence of a bank lending channel, as the coe cient on the rst interaction term (β 2 ) is not statistically di erent from zero at conventional levels.

Column 2 of Table 2 adds the second interaction term thereby allowing the bank lending channel to vary between banks located in stressed and non-stressed countries. e heterogeneity coe cient (β 3 ) is positive and statistically signicant and the bank lending channel coe cient (β 2 ) now turns negative and statistically signi cant.

is nding indicates that the transmission of monetary policy to bank lending is weaker for banks in stressed countries as compared to banks in non-stressed countries.26 e e ect is economically signi cant: the same 1% cut in the policy rate leads to a 0.5% increase in lending by banks located in stressed countries as opposed to a 1.6% increase by banks located in non-stressed countries. Similar results are found when year xed e ects are included (third column of Table 2) and when monetary policy is measured by the Eonia rate or by Taylor residuals (fourth and h columns of Table 2). is suggests that heterogeneity is not driven by year-speci c shocks nor by the choice or potential endogeneity of the monetary policy indicator.

Next, unconventional monetary policy is considered using the shadow rate as monetary policy indicator. Estimates in column 6 of Table 2 are in line with previous ndings, though smaller. A 1% drop in the shadow rate increases lending growth by 0.8% for banks located in non-stressed countries and by 0.1% for non-stressed countries banks, but this estimate is statistically undistinguishable from zero at conventional signi cance levels. 27 e nding of heterogeneity in monetary transmission to lending is consistent with [START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF], De Santis and Surico (2013) and De Santis (2015), although their analysis precedes the sovereign debt crisis and is based on country-by-country regressions limited to the largest four countries in the euro area (Germany, France, Italy and Spain). ese results also are also in line with [START_REF] Burriel | Uncovering the heterogeneous e ects of ECB unconventional monetary policies across euro area countries[END_REF] who nd a substantial degree of cross-country heterogeneity in the transmission of unconventional monetary policy to aggregate output and in ation which peaks during the sovereign debt crisis.

e result that monetary transmission to lending is weaker for stressed countries banks contrasts instead with [START_REF] Ciccarelli | Heterogeneous transmission mechanism: monetary policy and nancial fragility in the eurozone[END_REF] and [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF]. Indeed, both nd that monetary policy has a larger e ect on credit in sovereign stressed countries. e use of aggregate as opposed to bank level data may explain the discrepancy with [START_REF] Ciccarelli | Heterogeneous transmission mechanism: monetary policy and nancial fragility in the eurozone[END_REF] insofar the disaggregation level ma ers for the estimation of the lending channel [START_REF] Bernanke | Inside the Black Box: e Credit Channel of Monetary Policy Transmission[END_REF][START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF]. Furthermore, although [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF] nd that stressed countries banks contracted lending by more in response to monetary tightening, the authors nd only limited evidence of a corresponding opposite e ect in response to monetary easing. While potential di erences in the transmission of monetary stimulus and tightening to bank lending [START_REF] Kishan | Bank capital and loan asymmetry in the transmission of monetary policy[END_REF]) may explain the contrasting evidence, results in this paper also support the limited evidence of Cantero-Saiz et al. ( 2014) that points to monetary policy expansions having been less e ective in stimulating lending by banks located in countries under stress during the sovereign debt crisis.

Robustness

Table 3 reports robustness checks for this set of results. First, bank level variables may su er of endogeneity. For instance, lending growth may be correlated to its past realisations. If so, failure to account for lending persistence would introduce omi ed variable bias into the estimation. Similarly, causality may reversely run from the dependent variable (lending growth) to bank level independent variables (total assets, capital and liquidity ratios), as changes in current and future lending could in fact be driving changes in other balance sheet characteristics rather than the other way around. To tackle both issues, Model 1 is re-estimated with the Generalised Method of Moments (GMM) estimator [START_REF] Arellano | Some Tests of Speci cation for Panel Data: Monte Carlo Evidence and an Application to Employment Equations[END_REF][START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF] 28 in the a empt to mitigate endogeneity concerns 27 Speci cally, the p-value is 0.641.

28

e system version of the estimator is preferred as it tends to outperform di erence GMM in terms of both consistency and e ciency [START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF]. System GMM mitigates endogeneity issues by instrumenting suspected endogenous variables (lagged lending growth, while avoiding the dynamic panel bias inherent to the introduction of a lagged dependent variable. 29 System GMM estimates are reported in column 1 of Table 3. Lagged lending growth is not statistically signi cant, alleviating concerns about omi ed variable bias in other speci cations. 30 e main results are le qualitatively unchanged, though coe cients are now larger. e same 1% drop in the Euribor rate leads to a a 2.1% increase in lending by banks located in stressed countries and to a 4.8% increase by banks located in non-stressed countries.

Second, the nding on heterogeneity may be driven by particular countries in particular years. More speci cally, the unbalanced coverage of the universe of banks in the sample may cast doubts on the representativeness of the results for the euro area as a whole. Indeed, as shown in Table A1 most banks in the sample are located in Germany or Italy and these two countries combined represent 66% of all banks and 70% of all lending. e resulting over-representation raises the concern of how representative is the sample of the euro area loan market and whether the ndings can be a ributed to a common behaviour across countries or are in fact driven by German and Italian banks. is particular concern is alleviated by the fact that the over-representation of these two countries is much lower in the BLC sub-sample, which includes the subset of observations e ectively used in this paper. Focusing on the four largest countries in the euro area, Table A5 documents that German and Italian banks combine to only 58% of lending volumes in the BLC sub-sample, while French banks represent 12% and Spanish banks 19% of all loans. By comparison, German and Italian banks represent 40% of all euro area lending, France 24% and Spain 11%. 31 ough still slightly skewed towards German and Italian banks, the BLC sub-sample provides a reasonably good representation of the euro area lending market. Nevertheless, columns 2-3 check the robustness of the results to these concerns. As a general test, country-year xed e ects are included to absorb shocks speci c to particular countries in particular years. Estimates reported in column 2 of Table 3 remain qualitatively and quantitatively in line with baseline estimates. Additionally, in column 3 Model 1 is re-estimated without German and Italian banks. While the bank lending channel coe cient (β 2 ) has a consistent sign and magnitude, it is total assets, capital and liquidity ratios, bank risk and ROE) with their lags or di erenced lags. Exogenous variables (monetary policy and all other macroeconomic variables) are instrumented by themselves.

29 Lagged values of the dependent variable are mathematically correlated with bank xed effects. 30 Fungáčová et al. (2014) nd the same results using similar data and argue that lending persistence is less relevant when using annual data.

31 Data refer to 2007-2016 averages of aggregate bank loans by euro area country (ECB Statistical Data Warehouse).

marginally insigni cant at conventional values (p-value=0.118). On the other hand, β 3 is positive and signi cant in this sub-sample as well, suggesting that heterogeneity of monetary transmission to lending is not driven by German and Italian banks but rather re ects a pa ern common across euro area banks.

ird, as discussed in section 2.2.1 the BLC sub-sample may su er of selection bias owing to the over-representation of banks located in non-stressed countries. To mitigate this concern, Model 1 is re-estimated with Ordinary Least Squares (OLS) and includes an additional dummy for BLC banks alongside its interactions with the stressed countries and monetary policy indicators. e rationale is as follows: if selection bias is truly skewing the results, adding these variables should absorb most of the e ect and drastically reduce the size and statistical signi cance of β 2 and β 3 . Column 4 of Table 3 reveals that this is not the case. Albeit quantitatively smaller, point estimates for the two coe cients remain statistically signi cant and consistent with previous results. Interestingly, the coe cient on BLC Banks is positive and signi cant, indicating that these banks have higher lending growth than other banks, on average. is nding can be interpreted in light of the fact that BLC banks are small. Indeed, out of the three bank-speci c characteristics whereupon the criterion is constructed, bank size is robustly negatively correlated to lending growth across almost all speci cations in both Tables 2 and3, a result typically found in the literature [START_REF] Altunbas | Securitisation and the bank lending channel[END_REF][START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF][START_REF] Gambacorta | e bank lending channel: lessons from the crisis[END_REF]. By contrast, capitalisation and liquidity ratios are less robustly correlated with loan growth. As a result, the e ect of bank smallness is seemingly driving the coe cient on BLC banks.

Fourth, banks that belong to a group are usually safer than standalone banks, regardless of the health of their own balance sheet [START_REF] Ashcra | New Evidence on the Lending Channel[END_REF][START_REF] Ashcra | Are Bank Holding Companies a Source of Strength to eir Banking Subsidiaries?[END_REF]. 32 Hence, it is possible that the selection criterion considers a bank to be small (undercapitalised/illiquid) when it is in fact a subsidiary of a large (well capitalised/liquid) banking group, thus casting doubt on the validity of the bank lending channel test. 33 A similar confounding factor is bank specialisation. As stressed by De Santis and Surico (2013), specialisation is an important source of cross-bank variation and impacts on how banks react to monetary policy shocks.

e issue here is that if banks with a particular specialisation were systematically e dependent variable (∆ ln Loans it ) is the growth rate of gross loans of bank i in year t. ∆ MPt represents annual changes in the Euribor rate. In columns 1-6 BLC banks i is the indicator variable selecting the sub-sample of banks as de ned in section 2.2.1. In column 7, BLC banks i selects banks that are simultaneously small, illiquid and under-capitalised according to country-speci c thresholds; in column 8 it designs banks with above-median funding costs; in column 9 it selects banks that are simultaneously large, liquid and well capitalised, as per Table 1. ∆ ln Loans it-1 is the one-year lagged dependent variable and all other bank and country level variables are included as described in Table 2. GMM estimation (column 1) considers the following as suspected endogenous variables and instruments them with their di erenced lags (from t-2 to t-4): ∆ ln Loans it-1 , all variables interacted with the monetary policy indicator (∆ MP) and all bank variables. Macroeconomic variables are considered exogenous and instrumented by themselves.

e consistency and e ciency of GMM estimation is veri ed by Arellano-Bond and Hansen tests that indicate validity and group exogeneity of instruments, respectively. e Arellano-Bond test rejects the null (zero autocorrelation of residuals) for AR(1) in di erences (z = -11.25, p-value = 0.001) but it cannot reject the null for AR(2) in di erences (z = 1.53, p-value = 0.127). e Hansen test for over-identifying restrictions fail to reject the null (joint exogeneity of instruments): χ 2 = 23.02, p-value = 0.236. e instrument count is 32. Estimates for macroeconomic variables are dropped due to multicollinearity and unreported when year and country-year xed e ects, respectively, are introduced. Standard errors reported in parentheses are clustered at the bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels. more sensitive to monetary policy and if such type of bank was prevalent in a particular country group, heterogeneity in the transmission of monetary policy would be driven by specialisation. In addition, these issues are likely to be intertwined: for example, savings banks in Germany and cooperative banks in France are o en subsidiaries of larger banking groups. To address these concerns, Model 1 is re-estimated with group-specialisation and group-specialisation-year xed e ects. Group is a categorical variable that contains information on whether a bank is independent, single location, local branch, controlled subsidiary, or the group head. Specialisation is a categorical variable indicating whether the bank is a commercial, savings or cooperative institution. 34 Again, results remain unchanged (columns 4 and 5 of Table 3).

Fi h, the robustness of the BLC selection criterion is probed. As discussed in Section 2.2.1, BLC banks may be equally de ned with respect to country-speci c, rather than euro area-wide, distributions. In this respect, an alternative criterion is de ned that is based on the same thresholds of Table 1 but this time referring to country-speci c (rather than euro area) distributions. 35 e results obtained with this alternative criterion and presented in column 7 are both quantitatively and qualitatively consistent with those related to the baseline BLC criterion presented in Table 2. In the same spirit, in column 8 the baseline BLC criterion is replaced with an indicator variable selecting banks with above median funding costs de ned as funding expenses over total non-equity funding as in [START_REF] Gambacorta | Why bank capital ma ers for monetary policy[END_REF]. 36 e selection of this sub-sample of banks stems directly from the bank lending channel notion that the lending of banks facing high external nance premiums should be more sensitive to monetary policy [START_REF] Bernanke | Credit, Money, and Aggregate Demand[END_REF][START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF][START_REF] Bernanke | Financial Accelerator and the Credit Channel[END_REF][START_REF] Disyatat | e bank lending channel revisited[END_REF]. Once again, results remain qualitatively unchanged. 37 Finally, a placebo regression provides a general test of the validity of the BLC selection criterion by focusing on a subset of banks that, according to the bank lending channel theory, should be least sensitive to monetary policy. Speci cally, in column 9 the indicator variable BLC selects banks that are simultaneously large, liquid and well capitalised (the thresholds being the opposite of those de ned in section 2.2.1). If the BLC criterion is valid, one would expect β 2 and β 3 to be statistically insigni cant, in line with the notion that these banks are less sensitive to monetary policy changes 34 e variables Specialisation and Group are described in details in Table A6. 35 See Appendix D for an explanation of this alternative selection procedure 36 More speci cally, this variable is computed as interest expenses over deposit and short term funding, money market funds and other funding. 37 Estimations reported in Appendix D with these two alternative identifying criteria replicate all main results, suggesting that the nding on the bank lending channel are very robust to the choice of a particular selection procedure. since they face negligible information issues on funding markets and can freely access liquidity when needed [START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF]. Estimates reported in column 9 of Table 3 con rm that this is the case. While the e ect of monetary policy for other banks (β 1 ) remains negative and signi cant, estimates for β 2 and β 3 are statistically insigni cant. 38 Finally, it is a priori unclear if results are driven by banks' lending supply decisions or by changes in the demand of credit faced by banks. As discussed in Section 2.2.2, the nding that monetary policy has a larger e ect on BLC banks' lending may simply re ect the fact that these banks serve a speci c type of borrowers, say those which are more likely to be nancially constrained and whose credit demand is more sensitive to monetary conditions.

Robustness of results to these concerns is checked by estimating Model 2 with loan level data. Results reported in Table 4 are qualitatively similar to those of Table 2. 39 A cut in the policy rate has no di erential e ect on the lending of BLC lead arrangers (column 1) until one allows the bank lending channel to vary across stressed and non-stressed countries (column 2): the transmission of monetary policy to bank lending is then revealed to be weaker for lead arrangers located in stressed countries as compared to lead arrangers in non-stressed countries. Column 3 shows that this result holds when controlling for bank and country level variables. To tease out the incidence of loan demand, Table 4 introduces progressively ner borrower characteristics-quarter xed e ects. e idea is to compare, at a given point in time, the lending of a BLC bank and a non-BLC bank to rms incorporated in the same country (column 4), belonging to the same industrial sector (column 5) and, eventually, to the same borrower (column 6). Insofar this procedure absorbs all time-varying unobservable heterogeneity emanating from borrower demand and or/quality at the country, sector and individual rm level, obtained estimates represent the e ect of monetary policy on bank credit supply net of bank-speci c credit demand. Results reported in column 4-6 of Table 4 are robust to this test: the bank lending channel of monetary policy on bank lending is weaker for stressed countries banks even a er controlling for borrower-speci c, time-varying heterogeneity. Importantly, while the size of the estimates decreases and the fraction of explained variation increases as the model is saturated with ner xed e ects -suggesting that credit demand 38 A Wald test performed on the joint signi cance of the beta coe cients cannot reject the hypothesis that coe cients are equal to zero. e p-value is 0.6072 and the F statistic is 0.51. 39 e larger size of estimated coe cients with respect to those obtained with bank level data is due to the fact that quarterly loan shares are smaller and more volatile than yearly lending volumes. Speci cally, for the same sample of banks the average and time-standard deviation of ln Loans are 12.08 and 0.21, respectively, while those of ln Loan share are 4.47 and 0.39, respectively. explains part of the di erential e ect of monetary policy on BLC banks -the extent of heterogeneity in monetary transmission across countries remains signi cant. Speci cally, in response to the same 1% cut in the policy rate, syndicated lending to the same rm in the same quarter increases by 4.3% for lead arrangers located in non-stressed countries while the e ect is statistically insigni cant for lead arrangers located in stressed countries. Since this e ect is also net of bank level and macroeconomic factors a ecting banks' lending decisions, this nding points to a genuine weakness of monetary policy transmission to the lending supply of banks located in countries under sovereign stress.

As noted by Chodorow-Reich ( 2014), a ributing loan volumes to a particular lead arranger is liable of measurement error. In this respect, Raw share -i.e. lead arrangers' average share of all syndicated loans provided to a given rm in a given quarter, where the share is a number between 0 and 1 -is employed as alternative measure of syndicated lending. Results reported in columns 7-12 are qualitatively unchanged. In response to the same 1% cut in the policy rate, the average lending share to the same rm in the same quarter increases by 0.6% for lead arrangers located in non-stressed countries while the e ect is not statistically signi cant for lead arrangers located in stressed countries.

Sovereign stress as source of heterogeneity

Results presented so far indicate that the transmission of monetary policy to lending is weaker for banks located in countries subject to severe sovereign stress. One possible interpretation is that sovereign stress distorts the transmission of monetary policy across the euro area by restricting lending supply more in stressed countries than in non-stressed countries. is may be because sovereign risk impairs the balance sheet and raises borrowing costs for banks located in countries under sovereign stress and with large domestic sovereign exposures, forcing them to cut on lending [START_REF] Gennaioli | Sovereign Default, Domestic Banks, and Financial Institutions[END_REF][START_REF] Bocola | e Pass-rough of Sovereign Risk[END_REF][START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF][START_REF] Altavilla | Mending the broken link: Heterogeneous bank lending rates and monetary policy pass-through[END_REF][START_REF] De Marco | Bank Lending and the European Sovereign Debt Crisis[END_REF]. is section tests whether heterogeneity in monetary transmission can be directly linked to the adverse e ect of sovereign risk on bank loan supply. A third model is estimated:

∆ ln Loans it = ∆MP t (β 1 + β 2 BLC banks i + β 3 BLC banks i × Stressed i + β 4 BLC banks i × Stressed i × Sovereign exposure it-1 ) + γ 1 X it-1 + γ 2 Y it + α i + δ t + it (3)
where, as before, i indicates banks and t years. Model 3 augments Model 1 with one interaction term designed to capture how heterogeneity in monetary transmission to lending varies with banks' sovereign exposure, de ned as the ratio of government debt securities to total assets as in [START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF]. e logic is the following: if sovereign stress really constrains the response of credit supply to monetary policy in stressed countries, this response should be weaker for banks with larger (ex-ante) sovereign exposures.

Unfortunately, the breakdown between domestic and non-domestic government securities holdings is not available in the Fitchconnect database. erefore, the variable Sovereign exposure lumps together domestic and non-domestic government bonds held by banks. However, as noted by [START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF], from 2010 onwards the extent of "home bias" in government bond holdings was considerable for banks in both stressed and non-stressed countries. As of January 2015, stressed countries banks' holdings of domestic government bonds were on average ve times larger than their holdings of non-domestic government bonds. Conversely, banks in non-stressed countries had almost twice as much domestic sovereign exposure than non-domestic exposure. Similarly, Ba istini et al. ( 2014) emphasise the extent of home bias in sovereign portfolios characterising euro area banks from 2008 to 2013. It thus appears reasonable to treat much of the sovereign bond holding as domestic. 40Disentangling credit demand from credit supply remains a key identifying concern for the same reasons discussed in Section 2.2.2. In addition, banks with high sovereign exposures may be systematically related to borrowers similarly exposed to sovereign risk [START_REF] Bocola | e Pass-rough of Sovereign Risk[END_REF]. In this case, it would be di cult to discern whether monetary transmission to lending is hampered by banks' exposure to sovereign risk -leading to supply restrictions -or by borrowers' exposure to sovereign risk -associated with fall in demand and/or creditworthiness. Hence, analogously to Section 2.3, Model 4 is speci ed as:

ln Loan share ijt = MP t (β 1 + β 2 BLC banks i + β 3 BLC banks i × Stressed i ) + β 4 BLC banks i × Stressed i × Sovereign exposure it-1 ) + γ 1 X it-1 + γ 2 Y it + α i + δ t + η jt + ijt (4)
where as before the observational unit is bank (lead arranger) i lending to rm j in quarter t. In addition, lead arrangers' Sovereign exposure is measured annually, while borrower-quarter xed e ects (η jt ) are included to absorb changes in credit demand at the rm level. For both Models 3 and 4 the test on the role of banks' sovereign exposure as source of heterogeneity rests on the size and statistical signi cance of β 4 . A positive sign would indicate that the e ect of monetary policy on lending for stressed countries banks weakens with sovereign exposure. In turn, this would imply that heterogeneity in monetary transmission to bank lending between stressed and non-stressed countries in the euro area is exacerbated by bank level exposure to sovereign risk.

Table 5 presents the result of these tests, reporting estimates related to conventional monetary policy (Euribor rate) in columns 1 to 3 and estimates related to unconventional policy (Shadow rate) in columns 4 to 6. For this exercise, the sample period is initially restricted to 2010-2015 in order to focus on the sovereign debt crisis and its a ermath. Findings are consistent with the hypothesis that sovereign exposure exacerbates the heterogeneity of monetary transmission to lending.

e coe cient of interest (β 4 ) is positive and statistically signi cant across speci cations and measures of monetary policy, indicating that in stressed countries the e ect of monetary policy on bank lending abates with sovereign exposure. Figure 2a provides a graphical illustration of this nding by plo ing the estimated marginal e ect of monetary policy on bank lending growth for stressed countries banks as a function of their sovereign exposure (red dashed line). 41 In stressed countries, the same 1% policy rate cut is associated to a 3.7% increase in lending by banks with low (ex-ante) sovereign exposures (25 th percentile, i.e. sovereign exposure equal to 0.6% of total assets) as opposed to a 1.2% increase in lending by banks with high (ex-ante) sovereign exposures (75 th percentile, i.e. sovereign exposure equal to 10% of total assets). e e ect on lending becomes nihil and even turns negative for higher exposures to sovereign debt, suggesting that extremely exposed banks actively reduced credit in the face of monetary policy easing.

Moreover, this nding indicates that sovereign exposure ampli es heterogeneity in monetary transmission to bank lending in stressed countries. Figure 2a illustrates this by plo ing the estimated degree of heterogeneity as a function of sovereign exposure (green dashed line). 42 For banks with low (ex-ante) levels of sovereign exposure, the same 1% policy rate cut is evenly transmi ed to bank or unconventional (Shadow rate) monetary policy indicator as noted on column headers. BLC banks i is the indicator variable selecting the sub-sample of banks as de ned in section 2.2.1. Stressed i is a dummy variable indicating whether a bank is located in country that was under sovereign stress between 2007 and 2016 as de ned in Table A1. Sovereign Exposure it-1 indicate the sovereign exposure of bank i at t -1 de ned as Government bonds holdings it-1 /Total assets it-1 . e variables ln (Total assets it-1 ), Capital ratio it-1 , Liquidity ratio it-1 , ln (Z scores i,t-1 ) and ROE it-1 (Return on Equity) are lagged bank controls and, together with Sov. Exposure it-1 , are normalized with respect to their own average across all banks; ln (Total assets it-1 ) is also normalized with respect to each single period. Real GDP growth it , in ation rate it , sovereign spread it and house index it are included as contemporaneous macroeconomic control variables. e models are estimated including bank, year and country-year xed e ects where indicated. Estimates for monetary policy and macroeconomic variables are dropped due to multicollinearity and not reported when year and country-year xed e ects, respectively, are introduced. Standard errors reported in parentheses are clustered at the bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels. lending across stressed and non-stressed countries. Speci cally, the bank lending channel of monetary policy of non-stressed countries banks is not signi cantly di erent than that of stressed countries banks for sovereign exposures smaller than 3% of total assets. 43 As sovereign exposure increases, however, heterogeneity in monetary transmission gradually builds up. In response to the same 1% policy rate cut, the credit expansion of stressed countries banks with high sovereign exposures (10% of total assets) is 2.8% weaker than that of non-stressed countries banks.

Robustness

A series of tests are carried out to check the robustness of this set of results. First, if heterogeneity in monetary policy transmission to lending truly stems from the exposure of banks to government bonds whose value deteriorated in the course of the sovereign crisis, then the e ect should be stronger during the crisis and weaker for the pre-crisis period.44 is conjecture is tested by re-estimating Model 3 for the entire sample period and by including interactions with two time dummies (Crisis and Post-crisis) selecting the sub-periods 2011-2013 and 2014-2016, respectively. Results reported in Table 6 con rm that sovereign exposure aggravates heterogeneity in monetary transmission only during and a er the sovereign debt crisis. While coe cient β 4 is not statistically di erent from zero for the full sample (columns 1 and 6 in Table 6), the coe cient turns positive and signi cant if interacted with Crisis and Post-crisis and negative if, uninteracted, stands to capture the baseline pre-crisis period (columns 2-5 and 7-10). ese ndings substantiate the intuition that heterogeneity in monetary transmission increased with sovereign exposure during and especially a er the sovereign crisis, whereas, heterogeneity was lower before the sovereign crisis. is interpretation is corroborated by Figure B7 where the lending growth of BLC banks is plo ed across country groups and bank exposure to sovereign risk. Up to 2010, there is no clear divergence in lending growth for BLC banks across countries and levels of sovereign exposure. However, from 2011 onward the sovereign debt crisis drives a clear divergence in credit allocation between non-stressed and stressed countries banks, and between banks with di erent levels of sovereign exposure in the la er group. Indeed, within stressed countries banks with high (above median) exposure to sovereign debt contracted lending by more and for longer than banks with low (below median) exposure. By contrast, no signi cant di erences in lending pa erns emerge for non-stressed countries banks. Overall, these ndings suggest that the magnitude and persistence of stressed countries banks' exposure to sovereign debt exacerbated and prolonged heterogeneity in monetary policy transmission to lending in the euro area well a er the end of the acute phase of the sovereign debt crisis.

Second, one may contend that there may be nothing special about sovereign exposure. e e ect may instead come from di erences in banks' holdings of liquid securities more generally, since banks with di erent degrees of liquidity may respond di erently to monetary policy [START_REF] Kashyap | What Do a Million Observations on Banks Say about the Transmission of Monetary Policy[END_REF], especially in periods of nancial turmoil [START_REF] Gambacorta | e bank lending channel: lessons from the crisis[END_REF]. Robustness to this concern is veri ed by replacing sovereign exposure with the ratio of securities other than government bonds to total assets. If what observed for sovereign exposure was a liquidity e ect, then one should nd a similar result by conditioning on the share of securities other than government bonds. Estimates reported in Table 7 indicate that this is not the case. e picture is symmetric to the one presented in Table 6: during and a er the sovereign debt crisis, heterogeneity in monetary transmission broadly decreases with exposure to securities other than government bonds. Speci cally, while coe cient β 4 is positive for the full period (columns 1 and 6 in Table 7), the coe cient turns negative if interacted with Crisis and Post-crisis and positive if, uninteracted, captures the baseline pre-crisis period (columns 2-5 and 7-10). However, this nding is less robust and statistically signi cant than those presented in Table 6. Overall, there appears to be then no evidence that heterogeneity in monetary transmission across countries is greater the larger the share of securities other than government bonds held by banks, con rming sovereign exposure to be a key driver of heterogeneity.

ird, as discussed in Section 3.1.1, one may worry that results are driven by the predominance of German and Italian banks in the sample.

is concern is tested in columns 6 and 12 of Table 6, where Model 3 is estimated without Ger-man and Italian banks. As before, results are qualitatively unchanged, con rming the euro area-wide relevance of banks' sovereign exposure in aggravating heterogeneity across stressed and non-stressed countries.

A nal issue is the role of bank-speci c credit demand and the possibility that banks with high sovereign exposure lend to borrowers with similar exposure to sovereign risk. To allay these concerns, Model 4 is estimated with loan level data and including rm and rm-quarter xed e ects. Results presented in Table 8 are consistent with ndings based on bank level data. e coe cient of interest (β 4 ) is positive and statistically signi cant across speci cations, indicating that within stressed countries BLC lead arrangers with high exposures to sovereign debt increase their lending share in response to monetary easing by less than BLC lead arrangers with lower sovereign exposures. Importantly, this results holds even when controlling for unobserved rm and rm-quarter credit demand and borrower quality (columns 1 and 2), as well as bank and country level factors (columns 3 and 4). Since estimates refer to the lending of multiple lead arrangers to the same rm in the same quarter, these ndings cannot be a ributed to simultaneous falls in bank-speci c credit demand. Instead, also loan level evidence highlights banks' exposure to sovereign risk as a driver of heterogeneity in monetary transmission to lending.

Discussion

e evidence presented in this study indicates that the transmission of expansionary monetary policy to credit was weaker for banks located in countries under sovereign stress. Moreover, ndings suggest that what prevents monetary policy to be homogeneously transmi ed to lending across the euro area is not only the aggregate level of sovereign risk [START_REF] Cantero-Saiz | Sovereign risk and the bank lending channel in Europe[END_REF], but also the extent and distribution of banks' exposure to such risk. In this respect, results presented in this paper are consistent with existing evidence on the adverse e ect of sovereign default risk on credit supply [START_REF] Popov | Exporting Sovereign Stress: Evidence from Syndicated Bank Lending during the Euro Area Sovereign Debt Crisis[END_REF][START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF][START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF][START_REF] De Marco | Bank Lending and the European Sovereign Debt Crisis[END_REF][START_REF] Bofondi | Credit Supply During a Sovereign Debt Crisis[END_REF][START_REF] Altavilla | Mending the broken link: Heterogeneous bank lending rates and monetary policy pass-through[END_REF] and expand it by directly linking bank level sovereign exposures to cross-country heterogeneity in the transmission of monetary policy to lending in the euro area.

In this respect, there are two complementary explanations for the nding that heterogeneity in monetary transmission increases with sovereign exposure. On the one hand, sovereign default risk was disproportionally higher for government bonds issued by stressed countries during the euro area debt crisis. Insofar the largest share of banks' sovereign debt portfolios was typically domestic, debt re-pricing and balance sheet impairment would have been more severe for banks based in stressed-countries for any given level of domestic sovereign exposure. On the other hand, home bias was particularly pronounced for the sovereign debt portfolios of banks located in stressed countries [START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF][START_REF] Ba Istini | Systemic risk, sovereign yields and bank exposures in the euro crisis[END_REF]. Heterogeneity can then be a ributed to the skewed distribution of sovereign bond holdings by banks across countries depicted in Figure 2b. Between 2007 and 2016, on average 95% of banks in non-stressed countries had sovereign exposures lower than 10% of total assets, as opposed to 35% of stressed countries banks. Conversely, 65% of stressed countries banks had sovereign exposures over 10% of total assets, as opposed to only 5% of non-stressed countries banks. e combination of these dynamics -higher sovereign default risk and greater home bias for banks in stressed countries -provides an explanation for the extent of heterogeneity in monetary policy transmission to bank lending across the euro area.

Conclusion

is article documents how monetary transmission to bank lending was heterogeneous across the euro area between 2007 and 2016, with conventional and unconventional monetary policy having a weaker e ect on bank lending in countries under sovereign stress vis-à-vis non-stressed countries. In line with previous studies, sovereign risk is singled out as a source of heterogeneity: the e ect of monetary policy on bank lending is weaker the greater the sovereign exposure of banks in stressed countries.

e results presented in this article have direct implications for policy making in the euro area. Upon the creation of the European Monetary Union, national central banks gave up monetary independence -an important policy tool against negative local shocks -in the expectation that a single currency and a centralised monetary authority will serve the common interest be er in terms of maintaining price stability than a system featuring multiple currencies and decentralised central banks [START_REF] James | Making the European monetary union[END_REF]. However, heterogeneity in monetary transmission represents a serious challenge to the conduct of monetary policy in the euro area since it implies that policy decisions feed through the real economies of di erent euro area members with varying degrees of intensity and e cacy [START_REF] Guiso | Will a common european monetary policy have asymmetric e ects? Temi di discussione -Banca d'Italia[END_REF][START_REF] Ecb | Heterogeneity in euro area nancial conditions and policy implications[END_REF][START_REF] Coeuré | Convergence ma ers for monetary policy[END_REF]. Moreover, over time heterogeneity may determine large ine ciencies if, for instance, monetary easing were systematically less e ective in economies in need of stimulus, and/or if monetary tightening were systematically less e ective in economies needing braking.

e evidence provided in this article substantiates the former hypothesis, insofar as during the sovereign debt crisis monetary policy was less e ective in restoring bank credit within countries that su ered larger and deeper recessions.

Ideally, the design and conduct of monetary policy would therefore account for its unintended distributional consequences across the euro area. In practice, however, it is not clear that monetary policy has the necessary tools to address these concerns [START_REF] Beraja | Regional Heterogeneity and the Re nancing Channel of Monetary Policy[END_REF]. Moreover, reducing regional inequality across member states is not within the legal mandate of the European Central Bank. On the other hand, the regulatory provisions enshrined in the Banking Union would indirectly help reducing heterogeneity in monetary transmission. First, by hastening the harmonisation of standards, regulations and procedures across banking systems [START_REF] Gros | European Deposit Insurance and Resolution in the Banking Union[END_REF], the completion of the Banking Union would curb heterogeneities emanating from di erences in nancial structures across countries. Second, insofar exposure to sovereign default risk exacerbates heterogeneity in monetary transmission, reducing banks' home bias is indispensable. is is all the more important given banks' holdings of domestic government bonds are in some countries now even higher than in 2011 [START_REF] Soederhuizen | Capital position of banks in the EMU: an analysis of Banking Union scenarios[END_REF][START_REF] Altavilla | Mending the broken link: Heterogeneous bank lending rates and monetary policy pass-through[END_REF]. 45 In this respect, bank regulation may create incentives to reduce excessive exposures to speci c sovereigns, for instance by introducing "sovereign concentration charges" whereby banks holding exposures to any euro area sovereign issuer in excess of a threshold would be required to hold additional capital [START_REF] Bénassy-Éré | Reconciling risk sharing with market discipline: A constructive approach to euro area reform[END_REF][START_REF] Véron | Sovereign Concentration Cherges: A New Regime for Banks' Sovereign Exposures[END_REF]. is provision would result in banks having more diversi ed portfolios that are less dependent on their own sovereign, thus preventing the ampli cation of regional heterogeneities documented in this article. Notes: For each country the table reports the number of banks, the volume of loans or the share of syndicated loans made by lead arrangers and their share of national aggregates as reported in the Balance Sheet Indicator statistics of the ECB Statistical Data Warehouse. Loan values are as of 2014. Stressed countries -i.e. subject to high sovereign stress -are countries whose 10-year sovereign yield exceeded 6% for at least one quarter for the period 2007-2016 [START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF]. Notes: For each country, the table lists the number of banks, bank level gross loans averaged around 2007-2016 and then collapsed at the country level, and their relative shares of the BLC sub-sample as de ned in section 2.2 (columns 2 and 4) and the full sample (columns 6 and 8). Dummy variables indicating whether a bank is: Orbis Bank Focus -branch location (a secondary location over which headquarters have legal responsibility); -controlled subsidiary (controlled by another entity); -global ultimate owner (GUO, the ultimate owner of a corporate group); -independent (a bank which is not a GUO but which could be GUO) -single location (a bank that is, is neither a shareholder nor a subsidiary of another bank)

Appendix A Supplementary tables

Notes: e table provides a complete de nition and indicates the data source of each variable employed in this article. 
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 1 Figure 1: Heterogeneity in bank lending across the euro area

Figure 2 :

 2 Figure 2: Sovereign risk as source of heterogeneity

Table 1 :

 1 Bank lending channel selection criterion

	De nition	Criterion	Selected banks Other banks
	Small	Total assets ≤ 95 th pct	2387	157
	Under-capitalised	Capital regulatory distance ≤25 th pct	501	2013
	Illiquid	Liquidity ratio ≤75 th pct	1899	645
	BLC bank	Small, illiquid and under-capitalised	423	2032
	Notes: e table summarises the criterion devised in section 2.2.1 to individuate the sub-
	sample of banks potentially most sensitive to monetary policy. Percentiles refer to dis-
	tributions of the whole sample of banks.		

Table 2 :

 2 Heterogeneity in monetary transmission to bank lending: bank level Real GDP growth it , in ation rate it , sovereign spread it and house index it are included as contemporaneous macroeconomic control variables.e models are estimated including bank and year xed e ects as indicated. e coe cient estimate for monetary policy is dropped due to multicollinearity and not reported when year xed e ects are introduced. Standard errors reported in parentheses are clustered at the bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels.

	Dep. variable: ∆ ln Loans it	(1)	(2)	(3)	(4)	(5)	(6)
	Monetary policy (MPt)	Euribor	Euribor	Euribor	Eonia	Taylor	Shadow
	∆ MPt	-1.060***	-1.108***		-0.923***	-1.477***	-0.403***
		(0.211)	(0.213)		(0.270)	(0.312)	(0.128)
	∆ MPt×BLC banks i	-0.186	-0.532**	-0.424*	-0.490**	-0.992*	-0.321*
		(0.177)	(0.215)	(0.219)	(0.237)	(0.528)	(0.185)
	∆ MPt×BLC banks i ×Stressed i		1.166***	0.922***	0.952***	1.896**	0.758***
			(0.317)	(0.325)	(0.360)	(0.821)	(0.283)
	ln Total assets it-1	-0.125***	-0.124***	-0.188***	-0.126***	-0.121***	-0.143***
		(0.014)	(0.014)	(0.021)	(0.014)	(0.014)	(0.013)
	Capital ratio it-1	-0.001	-0.001	-0.007	-0.001	-0.001	-0.003
		(0.020)	(0.020)	(0.021)	(0.020)	(0.020)	(0.020)
	Liquidity ratio it-1	-0.004	-0.004	0.000	-0.004	-0.003	-0.002
		(0.019)	(0.019)	(0.019)	(0.020)	(0.020)	(0.020)
	ln Z scores it-1	0.021	0.022	0.006	0.019	0.021	0.012
		(0.023)	(0.023)	(0.024)	(0.023)	(0.023)	(0.024)
	ROE it-1	0.046*	0.046*	0.076***	0.050**	0.048*	0.062**
		(0.025)	(0.025)	(0.026)	(0.025)	(0.025)	(0.025)
	Real GDP growth it	0.433***	0.453***	-0.109	0.371***	0.217***	0.221***
		(0.079)	(0.080)	(0.177)	(0.092)	(0.043)	(0.061)
	In ation it	0.687***	0.706***	1.241***	0.545***	0.572***	0.426***
		(0.139)	(0.139)	(0.403)	(0.138)	(0.133)	(0.120)
	Sovereign spread it	-1.237***	-1.242***	-2.106***	-1.191***	-1.241***	-1.248***
		(0.172)	(0.172)	(0.259)	(0.173)	(0.172)	(0.175)
	House index it	0.130***	0.131***	0.085***	0.137***	0.133***	0.132***
		(0.017)	(0.017)	(0.020)	(0.017)	(0.017)	(0.017)
	Bank FE						
	Year FE						
	Observations	13,162	13,162	13,162	13,162	13,162	13,162
	Adjusted R 2	0.238	0.239	0.250	0.237	0.238	0.236

Notes: Estimations are based on Model 1 using xed e ects. e dependent variable (∆ ln Loans it ) is the growth rate of gross loans of bank i in year t. ∆ MPt is the conventional or unconventional monetary policy indicator as noted on the column headers. BLC banks i is the indicator variable selecting the sub-sample of banks as de ned in section 2.2.1. Stressed i is a dummy variable indicating whether a bank is located in country that was under sovereign stress between 2007 and 2016 as de ned in Table

A1

. e variables ln (Total assets it-1 ), Capital ratio it-1 , Liquidity ratio it-1 , ln (Z scores it-1 ) and ROE it-1 (Return on Equity) are lagged bank controls and are normalized with respect to their own average across all banks; ln (Total assets it-1 ) is also normalized with respect to each single period.

Table 3 :

 3 Heterogeneity of monetary transmission to bank lending: robustness

	Dep. variable: ∆ ln Loans it	(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)	(9)
	Robustness test	GMM Sample and selection bias Special. & Group Alternative BLC Placebo
	∆ MPt	-2.658***		-1.092** -1.116*** -2.268***		-1.074*** -1.388*** -1.099***
		(0.316)		(0.476) (0.236) (0.219)		(0.215) (0.231) (0.211)
	∆ MPt×BLC banks i	-2.126*** -0.646*** -1.191 -0.457** -0.703*** -0.625*** -0.638*** -0.343** 0.404
		(0.394) (0.201) (0.762) (0.226) (0.203) (0.211) (0.224) (0.156) (0.637)
	∆ MPt×BLC banks i ×Stressed i 2.087*** 1.058*** 2.007** 0.666* 1.265*** 1.213*** 1.039*** 1.098*** -1.519
		(0.537) (0.333) (0.924) (0.369) (0.366) (0.397) (0.302) (0.219) (3.082)
	ln Total assets it-1	0.019 -0.005*** -0.122*** -0.004*** -0.006*** -0.006*** -0.124*** -0.110*** -0.124***
		(0.022) (0.002) (0.030) (0.001) (0.002) (0.002) (0.014) (0.015) (0.014)
	Capital ratio it-1	0.065	-0.000	-0.023	0.007	0.005	0.005	-0.001	0.000	-0.001
		(0.097) (0.005) (0.025) (0.005) (0.006) (0.006) (0.020) (0.032) (0.020)
	Liquidity ratio it-1	0.004	0.020* -0.025** 0.022** 0.009	0.009	-0.004 -0.058** -0.004
		(0.029) (0.012) (0.012) (0.010) (0.009) (0.009) (0.019) (0.027) (0.019)
	ln Z scores it-1	0.052	-0.001	0.030	-0.001	-0.001	-0.001	0.021	0.019	0.021
		(0.122) (0.002) (0.038) (0.002) (0.002) (0.002) (0.023) (0.034) (0.023)
	ROE it-1	-0.080 0.047*** 0.025 0.069*** 0.096*** 0.097*** 0.046* 0.081** 0.046*
		(0.099) (0.017) (0.033) (0.018) (0.029) (0.029) (0.025) (0.038) (0.025)
	Real GDP growth it	1.070***		0.245 0.372*** 0.777*** 0.288 0.450*** 0.548*** 0.434***
		(0.112)		(0.261) (0.088) (0.083) (0.254) (0.080) (0.079) (0.079)
	In ation it	1.207***		0.824*** 0.866*** 1.178*** 1.239** 0.703*** 0.804*** 0.688***
		(0.292)		(0.252) (0.112) (0.122) (0.483) (0.140) (0.156) (0.139)
	Sovereign spread it	-0.734**		-1.132*** -1.387*** -1.137*** -1.336*** -1.243*** -1.361*** -1.236***
		(0.374)		(0.355) (0.162) (0.172) (0.274) (0.172) (0.186) (0.172)
	House index it	0.228***		0.094*** 0.025*** 0.158*** 0.138*** 0.132*** 0.153*** 0.129***
		(0.064)		(0.031) (0.004) (0.016) (0.019) (0.017) (0.021) (0.017)
	∆ ln Loans it-1	0.034								
		(0.023)								
	BLC banks i				0.007**					
					(0.003)					
	Stressed i				0.025***					
					(0.005)					
	∆ MPt×Stressed i				0.201					
					(0.174)					
	BLC banks i ×Stressed i				-0.009					
					(0.007)					
	Bank FE									
	Country-Year FE									
	Special-Group FE									
	Special-Group-Year FE									
	Observations	8,189	13,299	3,383	13,305	9,563	9,553	13,162 10,783 13,162
	Adjusted R 2		0.100	0.211	0.171	0.073	0.082	0.239	0.254	0.238
	Notes: Estimations are based on Model 1 using the two-step system GMM estimator (column 1) and xed e ects
	(columns 2-6).									

Table 4 :

 4 Heterogeneity in monetary transmission to lending: loan level Estimations are based on Model 2 using xed e ects. In columns 1-6 the dependent variable (ln Loan share) is the log share of syndicate lead arranger bank i to rm j in

		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)	(9)	(10)	(11)	(12)
	Dep. variable	ln Loan share ijt					Raw share ijt				
	MPt	-20.102**	-20.373**	-16.499*				-3.517***	-3.537***	-3.607***			
		(9.159)	(9.301)	(9.700)				(0.950)	(0.960)	(0.965)			
	MPt×BLC banks i	6.284	-18.636***	-17.327***	-16.250**	-8.995**	-4.310**	0.539	-1.345***	-1.277***	-0.425	-0.847**	-0.594*
		(6.725)	(6.136)	(6.333)	(6.722)	(4.101)	(1.860)	(0.481)	(0.298)	(0.396)	(0.438)	(0.349)	(0.332)
	MPt×BLC banks i		30.073***	25.641***	18.908**	9.399*	4.976**		2.274***	2.305***	1.183**	1.433***	0.744**
	×Stressed i		(5.469)	(6.142)	(7.625)	(4.879)	(2.396)		(0.482)	(0.499)	(0.457)	(0.409)	(0.336)
	ln Total assets it-1			-0.098	0.156	0.400	0.399*			0.094**	0.034	0.037	0.069***
				(0.378)	(0.335)	(0.252)	(0.226)			(0.038)	(0.030)	(0.031)	(0.021)
	Capital ratio it-1			0.036	0.072	0.266*	0.360**			0.060**	0.038	0.028	0.046***
				(0.277)	(0.238)	(0.150)	(0.145)			(0.028)	(0.024)	(0.021)	(0.015)
	Liquidity ratio it-1			0.137**	0.101	0.062	0.002			-0.005	-0.004	0.004	-0.000
				(0.066)	(0.071)	(0.072)	(0.045)			(0.008)	(0.007)	(0.008)	(0.005)
	ROE it-1			0.503	-0.174	0.204	0.136			0.081*	0.023	0.034	0.036
				(0.584)	(0.498)	(0.375)	(0.247)			(0.047)	(0.041)	(0.047)	(0.041)
	ln Z scores it-1			-0.186	0.167	-0.116	-0.135			-0.045	-0.041	-0.030	-0.029
				(0.029)	(0.028)	(0.023)	(0.018)			(0.029)	(0.028)	(0.023)	(0.018)
	Real GDP growth it			0.024	0.192**	-0.077	0.013			0.006	0.006	0.003	0.000
				(0.117)	(0.082)	(0.081)	(0.051)			(0.007)	(0.010)	(0.010)	(0.009)
	In ation it			-2.942	4.041	1.169	0.638			0.525	-0.727*	0.529	0.216
				(3.902)	(4.792)	(3.244)	(2.075)			(0.365)	(0.427)	(0.325)	(0.257)
	Sovereign spread it			-9.658**	-8.834**	-9.616***	-6.384***			-0.328	-0.666	-0.205	-0.513*
				(3.941)	(4.096)	(2.308)	(1.776)			(0.538)	(0.497)	(0.518)	(0.265)
	House index it			0.297	0.321	0.135	0.014			-0.002	-0.044	-0.058*	-0.002
				(0.295)	(0.230)	(0.223)	(0.174)			(0.034)	(0.031)	(0.032)	(0.019)
	Year FE												
	Bank FE												
	Firm country-arter FE												
	Firm sector-arter FE												
	Firm-arter FE												
	Observations	5,632	5,632	5,632	5,632	5,616	5,632	5,634	5,634	5,634	5,634	5,618	5,634
	Adjusted R 2	0.209	0.210	0.211	0.357	0.776	0.895	0.091	0.092	0.093	0.259	0.543	0.707
	Notes:												

quarter t. In columns 7-12 the dependent variable (Raw share) is the average share of lead arranger i in the syndicate loan to rm j in quarter t. MPt is the Euribor rate. BLC banks i is the indicator variable selecting the sub-sample of syndicate lead arranger banks as explained in Section 2.2.1. Stressed i is a dummy variable indicating whether a syndicate lead arranger bank is located in country that was under sovereign stress between 2007 and 2016 as de ned in Table

A1

. e variables ln (Total assets it-1 ), Capital ratio it-1 , Liquidity ratio it-1 , ln (Z scores it-1 ) and ROE it-1 (Return on Equity) are lagged bank controls at yearly frequency and are normalized with respect to their own average across all banks; ln (Total assets it-1 ) is also normalized with respect to each single period. Real GDP growth it , in ation rate it , sovereign spread it and house index it are included as contemporaneous macroeconomic control variables at quarterly frequency. e models are estimated including xed e ects as indicated. e coe cient estimate for monetary policy is dropped due to multicollinearity and not reported when quarter xed e ects are introduced. Standard errors reported in parentheses are clustered at the syndicate lead arranger bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels.

Table 5 :

 5 Sovereign risk as source of heterogeneity: bank level

	Dep. variable: ∆ ln Loans it	(1)	(2)	(3)	(4)	(5)	(6)
	Monetary policy (MPt)	Euribor	Euribor	Euribor	Shadow	Shadow	Shadow
	∆MPt	-1.650***			-1.263***		
		(0.290)			(0.150)		
	∆MPt×BLC banks i	-2.250***	-2.255***	-1.645***	-0.759**	-0.860***	-0.649**
		(0.642)	(0.637)	(0.620)	(0.307)	(0.318)	(0.306)
	∆MPt× BLC banks i ×Stressed i	2.157***	2.427***	1.088	1.294**	1.438**	1.286**
		(0.815)	(0.859)	(0.913)	(0.605)	(0.655)	(0.614)
	∆MPt× BLC banks i ×Stressed i	2.888***	2.647***	2.556**	0.779	0.829*	0.868*
	×Sov. exposure it-1	(0.948)	(0.963)	(1.018)	(0.480)	(0.476)	(0.482)
	ln Total assets it-1	-0.256***	-0.278***	-0.316***	-0.321***	-0.281***	-0.317***
		(0.027)	(0.031)	(0.033)	(0.028)	(0.032)	(0.033)
	Capital ratio it-1	0.050**	0.051**	0.054***	0.054**	0.051**	0.055***
		(0.022)	(0.022)	(0.020)	(0.021)	(0.022)	(0.020)
	Liquidity ratio it-1	0.005	0.002	0.001	-0.000	0.002	0.000
		(0.033)	(0.034)	(0.033)	(0.035)	(0.034)	(0.032)
	ln Z score it-1	-0.102***	-0.111***	-0.156***	-0.141***	-0.112***	-0.157***
		(0.032)	(0.032)	(0.031)	(0.031)	(0.032)	(0.031)
	ROE it-1	0.153***	0.169***	0.233***	0.212***	0.170***	0.235***
		(0.038)	(0.038)	(0.040)	(0.038)	(0.038)	(0.040)
	Sov. exposure it-1	0.027***	0.024***	0.024***	0.021***	0.025***	0.025***
		(0.004)	(0.004)	(0.004)	(0.004)	(0.004)	(0.004)
	Real GDP growth it	-0.464***	-1.078***		-0.874***	-1.063***	
		(0.176)	(0.394)		(0.146)	(0.392)	
	In ation i,t	0.385**	0.762		0.099	0.827	
		(0.181)	(0.535)		(0.176)	(0.548)	
	Sovereign spread it	-1.900***	-2.295***		-2.206***	-2.298***	
		(0.289)	(0.400)		(0.292)	(0.398)	
	House index it	0.198***	0.142***		0.152***	0.134***	
		(0.025)	(0.031)		(0.027)	(0.032)	
	Bank FE						
	Year FE						
	Country-Year FE						
	Observations	7,155	7,155	7,141	7,155	7,155	7,141
	Adjusted R 2	0.335	0.343	0.385	0.338	0.342	0.384

Notes: Estimations are based on Model 3 using xed e ects. e sample period is restricted to 2010-2015. e dependent variable (∆ ln Loans it ) is the growth rate of gross loans of bank i in year t. ∆ MPt is the conventional (Euribor rate)

  Estimations are based on Model 3 using xed e ects. e dependent variable (∆ ln Loans it ) is the growth rate of gross loans of bank i in year t. ∆ MPt is the conventional (Euribor rate) or unconventional (Shadow rate) monetary policy indicator as noted on column headers. All remaining variables are included as in Table5except for Crisist and Postcrisist that are time-dummies for the years 2011-2013 and 2014-2016, respectively. Estimates for monetary policy and macroeconomic variables are dropped due to multicollinearity and not reported when year and country-year xed e ects, respectively, are introduced. Standard errors reported in parentheses are clustered at the bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels. Estimations are based on Model 3 using xed e ects. e dependent variable (∆ ln Loans it ) is the growth rate of gross loans of bank i in year t. ∆ MPt is the conventional (Euribor rate) or unconventional (Shadow rate) monetary policy indicator as noted on column headers. Other securities it-1 indicate the non-sovereign exposure of bank i at t -1 de ned as: (Total securities it-1 -Government bonds holdings it-1 )/Total assets i,t-1 . Crisist and Post-crisist that are time-dummies for the years 2011-2013 and 2014-2016, respectively. All remaining variables are included as in Table5. Estimates for monetary policy and macroeconomic variables are dropped due to multicollinearity and not reported when year and country-year xed e ects, respectively, are introduced. Standard errors reported in parentheses are clustered at the bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels.

	Dep. variable: ∆ ln Loans it Monetary policy (MPt) ∆MPt ∆MPt×BLC banks i ∆MPt× BLC banks i ×Stressed i ∆MPt× BLC banks i ×Stressed i ×Sov. exposure it-1 ∆MPt× BLC banks i ×Stressed i ×Sov. exposure it-1 ×Crisist ∆MPt× BLC banks i ×Stressed i ×Sov. exposure it-1 ×Post-crisist ln Total assets it-1 Capital ratio it-1 Liquidity ratio it-1 ln Z score it-1 ROE it-1 Sov. exposure it-1 Real GDP growth it In ation it Sovereign spread it House index it Bank FE Year FE Country-Year FE Observations Adjusted R 2 Monetary policy (MPt) ∆MPt ∆MPt×BLC banks i ∆MPt× BLC banks i ×Stressed i ∆MPt× BLC banks i ×Stressed i ×Other securities it-1 ∆MPt× BLC banks i ×Stressed i ×Other securities it-1 ×Crisist ∆MPt× BLC banks i ×Stressed i ×Other securities it-1 ×Post-crisist ln Total assets it-1 Capital ratio it-1 Liquidity ratio it-1 ln Z score it-1 ROE it-1 Other securities it-1 Real GDP growth it In ation it Sovereign spread it House index it Bank FE Year FE Country-Year FE Observations Adjusted R 2 Notes: Dep. variable: ∆ ln Loans it Notes:	(1) Euribor -1.565*** -1.560*** -1.574*** (2) (3) Euribor Euribor (0.232) (0.232) (0.233) -0.465** -0.464** -0.462** (0.207) (0.207) (0.207) 1.106*** 1.106*** 1.162*** (0.327) (0.326) (0.328) -0.423 -0.571* -0.704** (0.297) (0.293) (0.302) 2.155* 2.649** (1.269) (1.257) 8.625*** (1.340) -0.140*** -0.140*** -0.139*** -0.209*** -0.218*** (4) (5) Euribor Euribor -0.294 -0.120 (0.218) (0.188) 0.791** 0.178 (0.350) (0.333) -0.735** -0.648** -13.735*** (6) Euribor -1.559* (0.921) -5.750** (2.539) (0.302) (0.294) (5.264) 2.899** 2.328* 15.148** (1.324) (1.249) (6.370) 9.184*** 8.868*** 19.455** (1.581) (1.733) (9.162) -0.156** (0.016) (0.016) (0.016) (0.025) (0.026) (0.072) 0.051** 0.051** 0.052** 0.049** 0.048** 0.064* (0.021) (0.021) (0.021) (0.021) (0.021) (0.038) -0.001 -0.001 -0.001 -0.006 -0.001 -0.015 (0.028) (0.028) (0.028) (0.029) (0.028) (0.035) -0.046* -0.047* -0.047* -0.070*** -0.091*** -0.158** (0.025) (0.025) (0.025) (0.026) (0.029) (0.074) 0.156*** 0.158*** 0.159*** 0.196*** 0.183*** 0.200*** (0.033) (0.033) (0.033) (0.035) (0.037) (0.077) 0.023*** 0.023*** 0.024*** 0.022*** 0.023*** 0.036*** (0.003) (0.003) (0.003) (0.004) (0.004) (0.013) 0.569*** 0.567*** 0.572*** -0.133 0.331 (0.085) (0.085) (0.085) (0.224) (0.439) 0.906*** 0.905*** 0.906*** 1.129** 1.754** (0.161) (0.161) (0.161) (0.525) (0.731) -1.062*** -1.055*** -1.072*** -2.012*** -0.825* (0.180) (0.179) (0.180) (0.282) (0.469) 0.200*** 0.201*** 0.199*** 0.153*** 0.140** (0.018) (0.018) (0.018) (0.025) (0.056) 10,323 10,323 10,323 10,323 10,301 1,516 0.259 0.259 0.260 0.275 0.322 0.270 (1) (2) (3) (4) (5) Euribor Euribor Euribor Euribor Euribor -1.180*** -1.178*** -1.178*** (0.227) (0.228) (0.228) -0.433** -0.434** -0.432** -0.287 -0.107 (0.206) (0.206) (0.206) (0.216) (0.186) 2.348*** 2.328*** 2.357*** 2.022*** 1.572** (0.740) (0.731) (0.737) (0.755) (0.770) 1.475** 1.381* 1.389* 1.504** 1.583** (0.713) (0.712) (0.718) (0.727) (0.745) 0.844 0.761 -1.270 -0.347 (0.735) (0.733) (0.787) (0.809) -7.100*** -12.359*** -13.406*** (2.628) (3.045) (3.296) -0.121*** -0.122*** -0.121*** -0.207*** -0.213*** (0.015) (0.015) (0.015) (0.025) (0.026) 0.035* 0.035 0.036* 0.034 0.039* (0.021) (0.021) (0.021) (0.021) (0.022) -0.009 -0.009 -0.009 -0.012 -0.008 (0.031) (0.031) (0.031) (0.031) (0.030) -0.042 -0.042 -0.044* -0.073*** -0.092*** (0.026) (0.026) (0.026) (0.027) (0.031) 0.144*** 0.144*** 0.143*** 0.193*** 0.181*** (0.034) (0.034) (0.034) (0.035) (0.037) 0.023*** 0.023*** 0.023*** 0.024*** 0.017*** (0.004) (0.004) (0.004) (0.004) (0.004) 0.486*** 0.486*** 0.489*** -0.089 (0.085) (0.086) (0.086) (0.226) 0.451*** 0.448*** 0.439*** 1.018** (0.154) (0.154) (0.154) (0.519) -1.025*** -1.038*** -1.051*** -1.931*** (0.175) (0.175) (0.176) (0.275) 0.163*** 0.163*** 0.161*** 0.105*** (0.017) (0.017) (0.017) (0.024) 10,350 10,350 10,350 10,350 10,325 0.259 0.259 0.260 0.276 0.317	(7) Shadow -0.536*** -0.538*** -0.554*** (8) (9) Shadow Shadow (0.134) (0.134) (0.135) -0.196 -0.196 -0.200 (0.169) (0.169) (0.169) 0.610** 0.599** 0.566** (0.281) (0.278) (0.278) 0.230 0.183 -0.573** (0.207) (0.217) (0.248) 0.703 1.362 (0.955) (0.973) 1.809*** (0.350) -0.167*** -0.167*** -0.165*** -0.210*** -0.218*** -0.158** (10) (11) (12) Shadow Shadow Shadow -0.148 -0.059 -1.780** (0.177) (0.156) (0.695) 0.509* 0.205 -1.348 (0.306) (0.293) (1.144) -0.564** -0.516** -4.478 (0.255) (0.252) (2.917) 1.905* 1.877* 14.602** (1.040) (0.970) (6.873) 1.781*** 1.881*** 4.386 (0.378) (0.398) (4.004) (0.016) (0.016) (0.016) (0.025) (0.026) (0.073) 0.053** 0.053** 0.054** 0.049** 0.048** 0.063* (0.021) (0.021) (0.021) (0.021) (0.021) (0.038) -0.001 -0.001 -0.001 -0.006 -0.001 -0.016 (0.028) (0.028) (0.028) (0.029) (0.028) (0.035) -0.070*** -0.070*** -0.071*** -0.070*** -0.090*** -0.159** (0.026) (0.026) (0.026) (0.026) (0.029) (0.074) 0.196*** 0.196*** 0.198*** 0.196*** 0.184*** 0.205*** (0.033) (0.033) (0.033) (0.035) (0.037) (0.077) 0.020*** 0.020*** 0.020*** 0.022*** 0.024*** 0.035*** (0.003) (0.003) (0.003) (0.004) (0.004) (0.013) 0.255*** 0.256*** 0.266*** -0.150 0.311 (0.065) (0.065) (0.065) (0.222) (0.440) 0.417*** 0.419*** 0.419*** 1.131** 1.772** (0.127) (0.127) (0.127) (0.529) (0.731) -0.994*** -0.992*** -1.005*** -2.031*** -0.819* (0.176) (0.175) (0.175) (0.282) (0.476) 0.199*** 0.199*** 0.196*** 0.150*** 0.139** (0.019) (0.019) (0.019) (0.025) (0.056) 10,323 10,323 10,323 10,323 10,301 1,516 0.253 0.253 0.254 0.274 0.322 0.270 (6) (7) (8) (9) (10) Shadow Shadow Shadow Shadow Shadow -0.625*** -0.624*** -0.644*** (0.134) (0.134) (0.135) -0.212 -0.212 -0.216 -0.169 -0.062 (0.169) (0.169) (0.169) (0.177) (0.157) 1.295** 1.294** 1.446** 1.232** 1.201** (0.556) (0.555) (0.580) (0.584) (0.561) 0.650 0.643 0.923 0.930 1.265** (0.534) (0.533) (0.577) (0.578) (0.557) 0.055 -0.158 -1.527** -1.333** (0.569) (0.576) (0.633) (0.596) -1.395** -2.034*** -2.709*** (0.629) (0.685) (0.713) -0.145*** -0.145*** -0.144*** -0.208*** -0.214*** (0.014) (0.014) (0.014) (0.025) (0.026) 0.036* 0.036* 0.038* 0.034 0.040* (0.021) (0.021) (0.022) (0.021) (0.022) -0.008 -0.008 -0.008 -0.012 -0.008 (0.031) (0.031) (0.031) (0.031) (0.030) -0.059** -0.059** -0.061** -0.074*** -0.093*** (0.026) (0.026) (0.027) (0.027) (0.031) 0.175*** 0.174*** 0.173*** 0.193*** 0.182*** (0.033) (0.033) (0.033) (0.035) (0.038) 0.025*** 0.025*** 0.025*** 0.024*** 0.017*** (0.004) (0.004) (0.004) (0.004) (0.004) 0.319*** 0.319*** 0.333*** -0.103 (0.064) (0.064) (0.065) (0.223) 0.186 0.185 0.181 1.026* (0.125) (0.126) (0.126) (0.524) -0.922*** -0.924*** -0.932*** -1.924*** (0.173) (0.175) (0.175) (0.277) 0.163*** 0.163*** 0.160*** 0.102*** (0.018) (0.018) (0.018) (0.024) 10,350 10,350 10,350 10,350 10,325 0.257 0.257 0.257 0.276 0.317

Table 8 :

 8 Sovereign risk as source of heterogeneity: loan level Estimations are based on Model 4 using xed e ects. e dependent variable (ln Loan share it ) is the log share of syndicate lead arranger bank i in quarter t. MPt is the Euribor rate. BLC banks i is the indicator variable selecting the sub-sample of syndicate lead arranger banks as explained in Section 2.2.1. Stressed i is a dummy variable indicating whether a syndicate lead arranger bank is located in country that was under sovereign stress between 2007 and 2016 as de ned in TableA1. Sovereign Exposure it-1 indicate the sovereign exposure of syndicate lead arranger bank i at t -1 (one year ahead) de ned as Government bonds holdings it-1 /Total assets it-1 . e variables ln (Total assets it-1 ), Capital ratio it-1 , Liquidity ratio it-1 , ln (Z scores it-1 ) and ROE it-1 (Return on Equity) are lagged bank controls at yearly frequency and are normalized with respect to their own average across all banks; ln (Total assets it-1 ) is also normalized with respect to each single period. Real GDP growth it , in ation rate it , sovereign spread it and house index it are included as contemporaneous macroeconomic control variables at quarterly frequency. e models are estimated including xed e ects as indicated. e coe cient estimate for monetary policy is dropped due to multicollinearity and not reported when quarter xed e ects are introduced. Standard errors reported in parentheses are clustered at the syndicate lead arranger bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels.

	Dependent variable:	(1)	(2)	(3)	(4)
	ln Loan share ijt				
	MPt	-37.619**		-50.269***	-53.304***
		(16.911)		(12.786)	(13.572)
	MPt×BLC banks i	-14.428***	-4.396*	-14.429**	-14.881**
		(5.437)	(2.513)	(6.940)	(7.120)
	MPt×BLC banks i ×Stressed i	13.592**	6.250**	14.269*	13.651
		(6.463)	(3.094)	(8.281)	(8.621)
	MPt×BLC banks i ×Stressed i	9.873**	6.298**	11.712*	14.466**
	Sov. exposure it-1	(3.989)	(3.070)	(6.447)	(6.591)
	Sov. exposure it-1	-0.225***	-0.145**	-0.323***	-0.326***
		(0.064)	(0.058)	(0.069)	(0.071)
	ln Total assets it-1			-0.688	-0.662
				(0.464)	(0.470)
	Capital ratio it-1			0.399	0.429
				(0.549)	(0.563)
	Liquidity ratio it-1			-0.216	-0.222
				(0.134)	(0.135)
	ROE i,t-1			0.073	0.095
				(0.831)	(0.851)
	ln Z score it-1			-0.627	-0.662
				(0.645)	(0.667)
	Real GDP growth it				0.018
					(0.064)
	Sovereign spread it				-3.206
					(6.445)
	In ation i,t				1.073
					(4.361)
	House index it				1.202
					(0.976)
	Bank FE				
	Country-Year FE				
	Firm FE				
	Firm-arter FE				
	Observations	7,418	6,727	5,185	5,129
	Adjusted R 2	0.760	0.896	0.752	0.750
	Notes:				

Table A1 :

 A1 Sample description and representativeness

	Countries	Number of banks		Loan volume (2014, € million) Share of national aggregate
		Fitchconnect Dealscan Fitchconnect	Dealscan Fitchconnect	Dealscan
	Stressed						
	Cyprus	14	4	15531		24%	
	Greece	9	13	3008		1%	
	Ireland	21	25	40314	490	12%	8%
	Italy	583	171	476976	20421	20%	22%
	Latvia	8	0	1209		6%	
	Lithuania	2	0	3570		6%	
	Portugal	107	23	22646	868	9%	6%
	Slovenia	10	9	8554	28	30%	2,49%
	Spain	96	159	125061	63693	7%	57%
	Non stressed						
	Austria	195	37	109328	1359	21%	10%
	Belgium	26	21	32137	3164	7%	21%
	Estonia	2	0	94		0,51%	
	Finland	38	8	19459	1431	7%	23%
	France	212	227	671775	72876	15%	68%
	Germany	1101	186	2834417	35382	65%	25%
	Luxembourg	79	29	100623	633	26%	6%
	Malta	9	5	1223	336	8%	26%
	Netherlands	15	67	25470	62168	2%	259%
	Slovakia	17	6	13075		30%	
	Total	2544	990	4504470	262849	27%	23%

Table A2 :

 A2 Descriptive statistics for main variables: banks in stressed vs nonstressed countriesNotes: e table reports the number of observations, mean, standard deviation, min and max for the main variables. e full list of variables is reported in TableA6.

			Non-stressed countries			Stressed countries	
	Variables	Obs.	mean	sd	min	max	N	mean	sd	min	max
	Total assets (€ million) 13,739	1,839	3,407	15	28,777 6,263	1,450	3,330	16	28,523
	Capital ratio	13,719	0.09	0.06	0.01	0.63	6,230	0.11	0.06	0.01	0.62
	Liquidity ratio	10,417	0.10	0.18	0.00	0.62	5,855	0.15	0.22	0.00	0.62
	Sovereign exposure	10,365	0.03	0.04	0.00	0.40	4,604	0.16	0.11	0.00	0.41
	Other securities	10,232	0.22	0.12	0.00	0.55	4,883	0.04	0.05	0.00	0.54
	ROE	13,339	0.04	0.06	-0.36	0.36	5,963	0.03	0.07	-0.35	0.36
	∆ ln Loans	11,930	0.04	0.11	-0.50	0.78	5,395	0.04	0.12	-0.49	0.78
	ln Loan share	6,927	18.30	1.35	10.91	24.09	5,271	17.66	1.74	10.69	24.73
	Raw share	6,662	0.17	0.16	0	1	5,230	0.18	0.15	0	1
	In ation rate	16,940	0.01	0.01	-0.00	0.11	8,500	0.02	0.01	-0.02	0.15
	Real GDP growth	16,940	0.01	0.03	-0.16	0.10	8,500	-0.00	0.03	-0.16	0.23
	Euribor rate	16,940	0.01	0.02	-0.00	0.05	8,500	0.01	0.02	-0.00	0.05
	Eonia rate	16,940	0.01	0.01	-0.00	0.04	8,500	0.01	0.01	-0.00	0.04
	Shadow rate	16,940	-0.00	0.02	-0.04	0.04	8,500	-0.00	0.02	-0.04	0.04
	Spread	15,228	0.00	0.00	-0.00	0.03	7,650	0.02	0.02	0.00	0.21
	House price index	16,940	0.913	0.095 0.605	1.189	8,500	1.107	0.119 0.760	1.664

Table A3 :

 A3 Bank balance sheet statistics, 2007 and 2016 Notes:e table reports the number of observations, mean, standard deviation, min and max for selected bank level variables for 2007 and 2016.

			2007				2016		
		Non-stressed	Stressed	Non-stressed	Stressed
	Variables	Obs.	mean Obs. mean Obs. mean Obs. mean
	Total assets	1,394	5,288	646	2,320	606	4,033	420	1,774
	Capital ratio	1,393	0.079	646	0.120	606	0.106	417	0.112
	Liquidity ratio	1,389	0.199	646	0.159	605	0.161	420	0.178
	Sovereign exposure	924	0.021	517	0.114	408	0.043	323	0.260
	Other securities	1,175	0.190	13	0.046	486	0.211	8	0.165
	ROAE	1,340	0.052	619	0.086	583	0.047	417	0.016
	∆ ln Loans					581	0.047	411	0.027

Table A5 :

 A5 Selection bias -comparing BLC banks with full bank-level sample

			BLC sub-sample			Full sample	
	Countries	Banks	Share of	Loans	Share of Banks	Share of	Loans	Share of
			sub-sample (€ million) sub-sample		full sample (€ million) full sample
	Stressed	127	30,02%	256974	52,65%	850	33,41%	1318542	25,55%
	Cyprus	0				14	0,55%	20933	0,41%
	Greece	2	0,47%	6415	1,31%	9	0,35%	10030	0,19%
	Ireland	0				21	0,83%	56948	1,10%
	Italy	97	22,93%	149978	30,73%	583	22,92%	857362	16,62%
	Latvia	1	0,24%	500	0,10%	8	0,31%	2351	0,05%
	Lithuania	1	0,24%	4164	0,85%	2	0,08%	5186	0,10%
	Portugal	6	1,42%	2810	0,58%	107	4,21%	57483	1,11%
	Slovenia	5	1,18%	2763	0,57%	10	0,39%	9791	0,19%
	Spain	15	3,55%	90344	18,51%	96	3,77%	298458	5,78%
	Non-stressed	296	69,98%	231135	47,35%	1694	66,59%	3841595	74,45%
	Austria	19	4,49%	22713	4,65%	195	7,67%	108870	2,11%
	Belgium	4	0,95%	5570	1,14%	26	1,02%	38553	0,75%
	Estonia	0				2	0,08%	71	0,001%
	Finland	2	0,47%	7103	1,46%	38	1,49%	22200	0,43%
	France	33	7,80%	56326	11,54%	212	8,33%	671721	13,02%
	Germany	231	54,61%	130949	26,83%	1101	43,28%	2756685	53,42%
	Luxembourg	6	1,42%	8474	1,74%	79	3,11%	115200	2,23%
	Malta	0				9	0,35%	1648	0,03%
	Netherlands	0				15	0,59%	110996	2,15%
	Slovakia	1	0,24%	127	0,03%	17	0,67%	15651	0,30%
	Total	423	100,0%	488109	100%	2544	100%	5160137	100%

Table A6 :

 A6 Variables description

	Variable	De nition	Source
	Euribor rate	Euro Interbank O ered Rate rate (3 months), annual average	ECB (2017)
	Eonia rate	Euro OverNight Index Average, annual average	ECB (2017)
	Shadow rate	Wu and Xia (2016)'s estimated shadow rate for the euro area, annual average	Wu's website
	Real GDP growth	Gross domestic product at market prices, chained linked volume, annual growth	Eurostat (2017)
	In ation	Harmonised index of consumer prices, overall index, annual rate of change	Eurostat (2017)
	Sovereign spread	Domestic 10-year government bond yield -10-year German Bund yield, annual average	ECB (2017)
	House index	Residential property price index statistics, new and existing dwellings, average	ECB (2017)
	Loans	Gross loans	Fitchconnect (2017)
	ln Loan share	Natural log of the amount contributed by the lead arranger of a syndicate loan to a rm in a given quarter	Dealscan (2017)
	Raw share	Average share of the lead arranger of a syndicate loan to a rm in a given quarter	Dealscan (2017)
	ln Total assets	Natural log of total banking assets	Fitchconnect (2017)
	Liquidity ratio	(Liquid securities + Cash)/Total assets	Fitchconnect (2017)
	Capital ratio	Equity capital/total assets	Fitchconnect (2017)
	Z scores	(ROA + Capital ratio) / σ(ROA)	Fitchconnect (2017)
	Tier 1 ratio	Tier 1 Risk-weighted capital ratio	Fitchconnect (2017)
	Sovereign exposure	Government securities/total assets	Fitchconnect (2017)
	Other securities	(Total securities -government securities)/Total assets	Fitchconnect (2017)
	BLC Banks	Dummy variable designating whether a bank is selected by the criterion de ned in section 2.2.	Fitchconnect(2017)
	Funding costs	Total interest expenses/(deposit funding + money market funding + other funding)	Fitchconnect(2017)
	Stressed	Dummy variable designating whether a banks is located in a country under severe	Fitchconnect(2017)
		sovereign stress as de ned in table A1	
	Specialisation	Dummy variables for commercial, savings and cooperative banks	Orbis Bank Focus
	Group		

Table A7 :

 A7 List of abbrevationsNotes: e table de nes the abbreviations found in the text.

	Abbreviation De nition
	APP	Asset Purchase Program
	BLC	Bank Lending Channel
	ECB	European Central Bank
	EMU	European Monetary Union
	LTROs	Long-term Re nancing Operations
	NFCs	Non-nancial Corporations
	OLS	Ordinary Least Squares
	TLTROs	Targeted Long-term Re nancing Operations
	ZLB	Zero Lower Bound

With domestic government bonds making up the lion share of their xed income portfolio, stressed countries banks saw their balance sheets rapidly deteriorating as the value of their bond holdings plummeted. Soon stressed sovereign and domestic banks became "joined at the hip"(Mody and Sandri, 

2012).2 As in[START_REF] Altavilla | Bank Exposures and Sovereign Stress Transmission[END_REF], "stressed countries" -i.e. subject to high sovereign stressare countries whose 10-year sovereign yield exceeded 6% for at least one quarter for the period 2007-2016. e list of countries is reported in TableA1. is categorisation is equivalent to that of "peripheral" and "core" countries as found in[START_REF] Lane | e European Sovereign Debt Crisis[END_REF] and De Grauwe (2013).3 Prior to 2008 bank lending growth was actually faster for stressed countries banks, re ecting the build-up of housing bubbles in Spain and Ireland.

e typical counterargument was that even if nancial structures di ered substantially across countries, increasing economic and nancial convergence in the euro area would imply that any di erence in the transmission mechanism will eventually disappear over time[START_REF] Dornbusch | A Red Le er Day? CEPR Discussion Paper Series[END_REF][START_REF] Ciccarelli | e Transmission Mechanism of European Monetary Policy: Is there Heterogeneity? Is it Changing Over Time[END_REF] 

is step removes 3650 observations.

Dealscan collects historical information on loan pricing and contracts details, terms, and conditions on syndicate loans deals around the world.

For instance, in Italy small banks are o en liquid and highly capitalised. Banks of small size rooted in the territory are good at drawing resources from local deposit markets and are thus particularly liquid[START_REF] Gambacorta | Inside the bank lending channel[END_REF]. By the same token, German banks tend to have low capital, but this is usually compensated by the low riskiness of their asset structure[START_REF] Ehrmann | Financial Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area[END_REF].

Funding costs are computed as funding expenses divided by total non-equity funding as in[START_REF] Borio | Monetary policy and bank lending in a low interest rate environment: Diminishing e ectiveness[END_REF].

I am grateful to an anonymous referee for pointing this out to me.

e time-series pairwise correlation between credit demand in stressed and non-stressed countries reported in FigureB1is 0.45 and it is statistically signi cant at the 1% level.

In this samplee rst-di erencing lead to only 127 observations out of 12.198 observations.

Results are robust to clustering at the country level instead.

A Wald test performed on the joint signi cance of the beta coe cients rejects the hypothesis that coe cients are equal to zero. e p-value is 0.0005 and the F statistic is 12.79.

For instance,[START_REF] Campello | Internal Capital Markets in Financial Conglomerates: Evidence from Small Bank Responses to Monetary Policy[END_REF] and[START_REF] Ashcra | New Evidence on the Lending Channel[END_REF] document that banks a liated with multibank holding companies are more likely to receive capital injections through access the parent has on public markets. Banks a liated with multi-bank holding companies also tend to have better access to funding markets, implying they may nd it easier to smooth the impact of monetary and nancial shocks on their balance

sheets.33 However, as noted by[START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF], any misclassi cation will merely have the e ect of making estimates of the bank lending channel more conservative.

As every other bank level variables, Sovereign exposure is trimmed at the 1 st and 99 th percentiles and normalised with respect to its own mean.

Speci cally, the marginal e ect of monetary policy for BLC banks in stressed countries plotted as the the red dashed line in Figure2acorresponds to β 1 + β 2 + β 3 + β 4 × Sovereign exposure, evaluated at di erent values of Sovereign exposure. e shaded red area corresponds to 95% condence

interval.42 Speci cally, the degree of heterogeneity in monetary transmission plo ed as the the green dashed line in Figure2acorresponds to β 3 +β 4 ×Sovereign exposure, evaluated at di erent values of Sovereign exposure. e shaded green area corresponds to 95% con dence interval.

More precisely, the marginal e ect is not signi cantly di erent from 0 until sovereign exposure reaches 3% of total assets.

 44 I am grateful to two anonymous referees for pointing this out to me.

As of 2017, Italian government debt amounted to 17% of Italian banks' total assets, while Spanish government debt to 10% of Spanish banks' total assets[START_REF] Soederhuizen | Capital position of banks in the EMU: an analysis of Banking Union scenarios[END_REF].
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Appendix C Taylor residuals

To obtain Taylor residuals, the following model is estimated with OLS (De Santis and Surico, 2013; [START_REF] Peydro | Monetary Policy at Work: Security and Credit Application Registers Evidence[END_REF]:

where t stands for years. e sample period is 2007-2016. e annual change in short-term interest rates (Euribor rate) is regressed on contemporaneous real GDP growth and in ation at the euro area level. OLS estimation provides residuals, de ned as the di erence between the dependent variable and its least square prediction. Residuals are intended to pick up all the variability of the interbank rate which is not explained by cyclical variables and are taken as a measure of exogenous monetary policy shocks. Appendix D Alternative de nitions of BLC banks is section de nes and tests two alternative identi cation of BLC banks to replicate the main results reported in Table 2.

First, BLC banks are de ned according to country-speci c thresholds. e criterion outlined in section 2.2.1 selects banks that are in theory most sensitive to monetary policy based on whether they are small, illiquid and undercapitalised with respect to all other banks in the euro area. To make sure that results do not depend on the particular geographical de nition with respect to which a bank is selected, this section derives an alternative BLC criterion based on country-speci c banking systems. at is, for each country c, BLC banks are de ned as:

where i denotes banks and the threshold de nition of small, undercapitalised and illiquid banks is the same as in Table 1 but percentiles now refer to countryspeci c distributions. For instance, banks are considered small if they lay in the bo om 95% of the size distribution of their own country, illiquid if their liquidity ratio lays in the third quartile of the liquidity distribution of their own country and undercapitalised when the distance between their Tier 1 capital ratio from the regulatory oor is in the bo om quartile of the distribution of distances of their own country. is alternative de nition of BLC selects a slightly higher number of banks (485 as opposed to 425), and 74% of those are selected by the baseline criterion. erefore, while theoretically the two procedures may have di erent implications, the obtained sub-samples are really similar in practice, which in turn indicates that the particular choice of the geographical scope of the BLC criterion should not alter the results.

Second, BLC banks are de ned as those facing relatively high funding costs. As discussed in Section 1, the intuition of the bank lending channel as initially conceived by [START_REF] Bernanke | Credit, Money, and Aggregate Demand[END_REF] and [START_REF] Kashyap | e impact of monetary policy on bank balance sheets[END_REF] is that monetary policy may have a stronger impact on banks that faced larger external nance premium on their unsecured funding. More recent conceptualisation focus on banks' funding costs to determine cross-banks di erential responses to monetary policy [START_REF] Bernanke | Financial Accelerator and the Credit Channel[END_REF][START_REF] Disyatat | e bank lending channel revisited[END_REF]. With banks' funding costs measured as funding expenses over total non-equity funding as in [START_REF] Gambacorta | Why bank capital ma ers for monetary policy[END_REF], BLC banks are now de ned as banks whose average funding costs for the period are above the median. ) is the growth rate of gross loans of bank i in year t. ∆ MPt is the conventional or unconventional monetary policy indicator as noted on the column headers. For columns 1-5, BLC banks i is the indicator variable selecting the sub-sample of banks de ned with a country-speci c criterion. For columns 6-10, BLC banks i is the indicator variable selecting the sub-sample of banks with above median funding costs. Stressed i is a dummy variable indicating whether a bank is located in country that was under sovereign stress between 2007 and 2016 as de ned in Table A1. e variables ln (Total assets it-1 ), Capital ratio it-1 , Liquidity ratio it-1 , ln (Z scores it-1 ) and ROE it-1 (Return on Equity) are lagged bank controls and are normalized with respect to their own average across all banks; ln (Total assets it-1 ) is also normalized with respect to each single period. Real GDP growth it , in ation rate it , sovereign spread it and house index it are included as contemporaneous macroeconomic control variables.

e models are estimated including bank and year xed e ects as indicated. e coe cient estimate for monetary policy is dropped due to multicollinearity and not reported when year xed e ects are introduced. Standard errors reported in parentheses are clustered at the bank level. ***/**/* indicate signi cance at the 1%/5%/10% levels.

Results obtained by re-estimating Model 1 with these two alternative criteria replicate both qualitatively and quantitatively all results across speci cations obtained in Table 2. Estimates reported in Table D1 document that monetary policy -both conventional and unconventional -has a larger e ect on BLC banks in non-stressed countries however de ned. Furthermore, BLC banks in stressed countries expand lending by less than their BLC counterparts in non-stressed countries.

Appendix E Matching databases

E.1 Matching Fitchconnect to Orbis Bank focus e matching between Fitchconnect and Orbis Bank focus is made in two steps. First, banks that share unique identi ers in both databases (the ESCB Monetary and Financial Institutions identi er, the Legal Entity Identi er and the Ticker code) are directly matched: this procedure leads to two thirds of matches. e remaining unmatched banks were fuzzy merged using the Stata ado le reclink2 program wri en by Micheal Blasnik, a bigram string comparator that calculates the fraction of consecutive character matches between two strings. As in Chodorow-Reich (2014), banks are fuzzy merged using country and consolidation identi ers along with a bigram string comparator score of the bank name as reported in each database. To ensure accuracy, all matches were manually reviewed.

E.2 Matching dealscan syndicate lenders to Fitchconnect banks

First, the Dealscan sample is restricted to syndicated loans provided by euro area banks to non-nancial corporations around the world. Financial institutions in Dealscan and Fitchconnect are then matched through a fuzzy merge as above using their name and main location. All matches were manually reviewed.

Matches were then re ned according to the following criteria: (i) banks with the same name and consolidation level in both databases were matched; (ii) group head banks in Dealscan were matched to the corresponding consolidated accounts in Fitchconnect whenever available, and otherwise dropped (iii) foreign subsidiaries and local branches were matched to the corresponding unconsolidated accounts in Fitchconnect whenever available, and otherwise matched to the consolidated account of their parent bank. is procedure allows to assign nancial accounts from 623 Fitchconnect banks to 991 banks in the syndicate loan market and linked to 10938 international rms for a total of 42278 unique bank-rm relationships.