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We examine financing cost implications of non-performing loan (NPL) divestitures in the European banking industry. Based on a uniquely large transaction database covering 180 NPL sales, we analyze whether selling banks are able to reduce their financing costs measured by CDS spread changes. We do not find a significant tightening of CDS spreads around NPL divestures, indicating that European banks are not able to reduce their financing costs by NPL portfolio sales.

INTRODUCTION

 [START_REF] Banerji | Asset sales and debt-equity swap under asymmetric information[END_REF]provides theoretical evidence that under asymmetric information, the sale of physical assets (at a discount) can act as a vendor's signal about the high profitability of future investments (see also [START_REF] Shibata | Reorganization strategies and securities valuation under asymmetric information[END_REF]. Consequently, a bank that divests non-performing loan (NPL) portfolios should be able to obtain cheaper financing terms. [START_REF] Krause | Complexity and bank risk during the financial crisis[END_REF] document a link between the complexity and financial stability of a bank. NPL sales which reduce the bank's complexity help to increase financial stability. Moreover, [START_REF] Sinkey | Loan-loss experience and risk-taking behavior at large commercial banks[END_REF] argue that a NPL reduction goes in line with higher capital adequacy ratios which again limits the insolvency risk and improves the bank's creditworthiness (see also [START_REF] Kwan | Bank risk, capitalization, and operating efficiency[END_REF].

Contrary, [START_REF] Berger | Problem loans and cost efficiency in commercial banks[END_REF] analyze the relation between loan quality and bank capital and develop a 'bad management' hypothesis. Management quality is linked to skills in credit scoring, collateral valuation, and borrower monitoring [START_REF] Louzis | Macroeconomic and bank-specific determinants of nonperforming loans in Greece: A comparative study of mortgage, business and consumer loan portfolios[END_REF]. By the sale of non-performing assets, the bank signals to capital markets the inferior quality of its management in the past which can be transferred to the quality of the remaining loan portfolio.

In this paper, we analyze whether the sale of NPL is a positive or negative signal about the vendor's quality. A clarification appears overdue as in the aftermath of the financial crisis of the past decade, European banks generally assembled large loan positions under distress on their balance sheets and are still today in the process of restructuring. The European regulator continuously considers NPL a top-priority and requires banks to develop effective restructuring strategies to reduce their NPL exposure (e.g. ECB, 2017). Active portfolio reduction, i.e. selling NPL as single loans, loan baskets or in larger portfolios to a secondary market, has become increasingly popular.

Based on this recent regulatory activity we analyze whether NPL sales are a value generating instrument and reduce refinancing cost in the debt market using spread changes of credit default swaps (CDS) around NPL divestiture activity. CDS spreads are a direct measure of a bank's creditworthiness and default probability. Tightening of CDS spreads around NPL sales immediately reflects an improvement in the bank's creditworthiness. We create a unique dataset of 180 NPL portfolio sales of European banks between 2013 and 2018 from various sources in a sophisticated sample construction process. Previous research lacks to accumulate larger transaction samples 1 , as NPL data protection regulation and strict banking law make NPL data cumbersome to collect and large and detailed recordings are difficult to assemble. Our findings indicate that European banks have not been able to reduce their financing costs by NPL divestiture activity. The findings are of high importance for banks' restructuring decisions but also provide important policy implications as easier mechanisms of selling NPL do not improve banks' financing costs.

We contribute to the existing literature in several ways. [START_REF] Irani | Loan Sales and Bank Liquidity Management: Evidence from a US Credit Register[END_REF] argue that banks mostly sell loans to meet their short-term liquidity and leverage needs under the new Basel III regulation. This may explain the lagging result in the CDS market, as long-term operating efficiency is sparsely affected by the measure of NPL sales. In addition, [START_REF] Huang | When bank loans are bad news: Evidence from market reactions to loan announcements under the risk of expropriation[END_REF] interpret NPL as signaling about excessive risk-taking pre-crisis. Our results suggest that regulators should ex-ante focus on encouraging a prudent lending policy, expressed in underwriting quality and diversification of banks' balance sheet into diversified collateral.

SAMPLE CONSTRUCTION AND METHODOLOGY

We focus the analysis on the announcement effect of NPL sales at European banks, examining CDS spread movements to empirically test whether banks' refinancing terms are affected. The investigation period covers January 1 st 2013 to December 31 st 2018 and starts after the European debt crisis, where a massive buildup of NPL on banks' balance sheets occurred. In order to measure the effect on banks' refinancing costs, we construct a unique and comprehensive event database 2 aggregating data from Debtwire's NPL Coverage and research reports from Deloitte as well as

Cushman & Wakefield. As this data stems from multiple sources, we employ a thorough event selection and cleaning process, removing various duplicates and synthesizing the highest level of information about each NPL divestiture. Besides the announcement date, we gather the name of both vendor and buyer, the project name, gross book value (GBV), as well as type of collateral and it's estimated broader location. NPL divestitures that were cancelled or provide insufficient information are exempted from the study. This process resulted in an initial sample of 483 NPL sales. As we are interested in the CDS market reaction, we focus on 180 NPL sale announcements of 34 banks, where CDS data is available. Following previous studies using CDS data (see e.g., Hull, Predescu, & White, 2004; Longstaff, Mithal, & Neis, 2005; Kiesel, Kolaric, & Schiereck, 1 Earlier literature examines small samples, ranging from four to 56 NPL sales. Focused on equity valuation, none of them investigates refinancing cost changes, see [START_REF] Dahiya | Bank borrowers and loan sales: New evidence on the uniqueness of bank loans[END_REF], [START_REF] Geiger | Marktreaktionen auf Portfolioverkäufe-Transaktionen Not leidender Immobiliendarlehen in Deutschland[END_REF]Schiereck (2007), Dick (2010). 2 As no uniform database about the NPL market exists, extensive synthesis from multiple sources was executed. 4 2016), we apply the five-year senior CDS mid spread. CDS data is obtained from Thomson Reuters Composite EOD. We drop all vendors without liquid trading data (measured in zero-spread return days) during the 180 days preceding and 40 days following the announcement date to ensure CDS liquidity.

We follow the literature3 and use the daily absolute spread changes , for bank i at time t:

, ≡ , - , , (1) 
where , is the bank i's CDS spread in bps on day t. To estimate the CDS spread changes, we control the daily CDS spread change for normal spread behavior:

, ≡ , - , , (2) 
where , , , and , are the adjusted, realized, and normal spread changes, respectively.

We use two normal spread changes in our study. First, we estimate the normal spread change using a constant mean model, estimated with a 120-day estimation window starting immediately before the event window. Second, we control for general market movement using the DataStream Europe Banks five-year CDS Index as a benchmark. CASCs are computed for each day of the event window [τ1; τ2] in [-20; +20]. We generally provide the cross-sectional t-test statistic as parametric test and a non-parametric test, namely the general sign test statistics introduced by Cowan, 1992 (z-test).

RESULTS

Table 1 presents the results of the CDS event study analyzing the impact of the NPL sale announcement on banks' refinancing terms. Panel A reports the results of the constant mean model and Panel B controls for the general market movement using a market return estimation. Although the means of observed CASCs are small and negative over the event window, we do not find any statistical significance. We audit for changes between median and mean CASC, but for reasons of brevity exclude this control from the tables. This first result suggests that banks are not able to lower their refinancing cost which would have been expressed in a tightening CDS spread. We provide a detailed analysis of robustness in the following section to control whether European banks are overall not able to reduce their financing costs through NPL divestiture activity.

ROBUSTNESS CHECKS

First, previous research suggests to apply longer event time intervals to anticipate earlier arrival of information between banks (e.g. [START_REF] Hull | The relationship between credit default swap spreads, bond yields, and credit rating announcements[END_REF][START_REF] Norden | Informational efficiency of credit default swap and stock markets: The impact of credit rating announcements[END_REF]. We initially extend the maximum event window to [-20; +40], but obtain no different result. Thus, we extend our estimation window to [-140; -91] days with the maximum event window [-90; +30], reported in Table 2. However, also in this larger window, all three panels lack significance, leading us to reject the hypothesis of cheaper financing costs around NPL divesture.

Second, we use subordinated CDS debt data if available through Thomson Reuters for a subset of 24 vendors. Based on a riskier ranking of potential claims, the subordinated CDS spreads might be more sensible to NPL divestiture activity. However, the results are similar with the ones provided earlier, and leading us to reject the hypothesis for both shorter and longer event window intervals.

Third, we analyze each collateral class separately, namely real estate, corporate, consumer and mixed loan portfolios. Significant part of the NPL secondary market is associated with real estate collateral (67.5% of the sample, see Appendix A). Real estate has distinct attributes, its tangibility gives both vendor and the acquirer the opportunity to estimate its intrinsic value [START_REF] Breuer | Real estate and real estate finance as a research field-an international overview[END_REF] and facilitates the evaluation compared to the appraisal of corporate or unsecured consumer debt. However, we obtain no significant results for any of the collateral classes.

Fourth, we control for a time fixed effect, analyzing each year independently. We only detect a weak negative significance in both models for the 21 NPL sales in 2013. The results, however, turn insignificant in the following years.

Fifth, we further divide the samples according to buyer type (i.e. consortium of multiple investors/securitizations, opportunity funds, specialized smaller investors or unknown), obtaining no statistical significance and confirming our prior results.

Sixth, dividing the sample according to the four largest countries, i.e. Italy (n=60), Spain (n=44), UK (n=16), Netherlands (n=14), and the rest of Europe (n=46), led to significantly negative CASCs in the UK and positive CASCs in Italy in the constant mean model. Controlling for the general market movement, we detect a weak significance for the UK market only. However, the result needs to be rejected applying the non-parametric test statistics. We report an abbreviated example of the country evaluation in Table 3.

Finally, we split the overall 180 liquid NPL sales into four quartile buckets ranked by size of gross book value (GBV). Although NPL are typically sold at large discounts, we suspect that size of sold GBV could affect the signaling to the capital market. However, size buckets do not reveal significant improvements in the CDS spreads and thus we have to reject a size effect.

CONCLUSION AND ECONOMIC IMPLICATIONS

Literature largely agrees that failing banks hold significant proportions of NPL prior to failure or distress [START_REF] Berger | Problem loans and cost efficiency in commercial banks[END_REF][START_REF] Whalen | A proportional hazards model of bank failure: an examination of its usefulness as an early warning tool[END_REF]. NPL divestiture is asserted to reduce bankruptcy risk by altering banks' capital adequacy ratios. Due to the sale of NPL, a set of demanding management tasks is transferred to the acquirer, potentially enabling the seller to generate new capacity for future profitability [START_REF] Shibata | Reorganization strategies and securities valuation under asymmetric information[END_REF]. Contrarily, NPL divestiture may be interpreted as a signal about a bank's bad management quality and poor performance [START_REF] Kwan | Bank risk, capitalization, and operating efficiency[END_REF][START_REF] Podpiera | Bad luck or bad management? Emerging banking market experience[END_REF].

NPL sales offer a unique setup to study implications of asset sales under distress and asymmetric information for banks' refinancing costs. We find that European banks are not able to reduce their financing costs in the debt market. This contributes to the ongoing academic concern by contrasting previous findings of studies examining the security market, that report significant and positive equity valuation in the short-run [START_REF] Dick | Der Verkauf von Non Performing Loans: eine Analyse von NPL-Transaktionen aus Bankensicht[END_REF][START_REF] Geiger | Marktreaktionen auf Portfolioverkäufe-Transaktionen Not leidender Immobiliendarlehen in Deutschland[END_REF].

Addressing the European Banking Authorities (EBA) regulatory attempts as well as banks'

restructuring decisions, we find that despite vast evidence in favour of strengthening the NPL secondary market and divestiture activity, inter alia expressed in a short-term increase of banks' capital adequacy ratios and leverage, our results cast some doubt about the long-run effectiveness of NPL sales, as financing costs are not affected significantly.

Table 1

Event study results for the CDS spread reaction following NPL divestiture.

As introduced by[START_REF] Hull | The relationship between credit default swap spreads, bond yields, and credit rating announcements[END_REF] and[START_REF] Norden | Informational efficiency of credit default swap and stock markets: The impact of credit rating announcements[END_REF], and more recently corroborated by inter alia[START_REF] Finnerty | The impact of credit rating announcements on credit default swap spreads[END_REF][START_REF] Ismailescu | The reaction of emerging market credit default swap spreads to sovereign credit rating changes[END_REF][START_REF] Ismailescu | The reaction of emerging market credit default swap spreads to sovereign credit rating changes[END_REF]