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Regulation and information costs of sovereign distress:

Evidence from corporate lending markets

We examine the effect of sovereign credit impairments on the pricing of syndicated loans following rating downgrades in the borrowing firms' countries of domicile. We find that the sovereign ceiling policies used by credit rating agencies create a disproportionately adverse impact on the bounded firms' borrowing costs relative to other domestic firms following their sovereign's rating downgrade. Rating-based regulatory frictions partially explain our results.

On the supply-side, loans carry a higher spread when granted from low-capital banks, nonbank lenders, and banks with high market power. We further document an operating demandside channel, contingent on borrowers' size, financial constraints, and global diversification.

Our results can be attributed to the relative bargaining power between lenders and borrowers: relationship borrowers and non-bank dependent borrowers with alternative financing sources are much less affected.

Introduction

Sovereign debt impairments carry significant negative consequences for firms domiciled in downgraded countries. In rating the creditworthiness of debt obligors, major credit rating agencies (CRAs) maintain a so-called "sovereign ceiling policy"whereby domestic firms are unlikely to receive a rating higher than that of their sovereign. Hence, when there is a sovereign downgrade, firms with ratings equal to their sovereign's become technically "bounded" by the implicit ceiling and they also get downgraded, irrespective of their fundamentals. 1 In this paper, we examine the consequences of sovereign credit rating downgrades for the pricing of syndicated loans to corporate borrowers.

Existing studies show that bounded borrowers cut back on corporate investment and reduce their reliance on credit markets relatively more than firms with ratings below the bound following a sovereign downgrade. Moreover, the bond yields of bounded firms increase significantly more than for otherwise similar (albeit non-bounded) firms (see [START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF]. However, an important financing source for non-financial firms are syndicated loans, with a volume of USD 5.4 trillion in 2021. 2 Therefore, an essential, yet unexplored research question is whether the pricing of syndicated loans responds to sovereign downgrades. To the best of our knowledge, this aspect of the impact of CRAs' sovereign rating actions is not addressed.

To explore this research question, we follow prior studies in employing an identification strategy that exploits the variation in corporate credit ratings that is due to CRAs' sovereign ceiling policies (see [START_REF] Adelino | Bank ratings and lending supply: Evidence from sovereign downgrades[END_REF][START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF][START_REF] To | Mind the sovereign ceiling on corporate performance[END_REF][START_REF] Wang | Credit Ratings and Corporate Information Production: Evidence from Sovereign Downgrades[END_REF]. As these studies argue, while there is no explicit requirement for CRAs to rate a non-sovereign entity at or below the related sovereign, corporate credit ratings rarely exceed those of their sovereigns. By applying this strategy to the syndicated lending market from 1992 to 2020, we show that the sovereign ceiling policy leads to an asymmetric effect on borrowers' cost of credit. Firms with a rating equal to their sovereign before the downgrade are subject to significantly greater increases in loan spreads relative to control firms rated below their sovereign (non-bounded firms). This extra cost is equal to approximately 57 basis points and represents almost USD 7.8 million of additional interest expenses per year for a loan of average size and maturity in our sample. Thus, bounded firms face a significant disadvantage compared to their non-bounded counterparts in the event of a sovereign downgrade.

Our identification strategy has the advantage that non-bounded firms have similar but lower credit quality than bounded firms, and the sovereign downgrade events represent exogenous shocks on corporate credit ratings. Hence, alternative explanations based on changes in firm fundamentals, firm credit risk, or both, are unlikely to explain the discontinuous change in ratings around the sovereign ceiling following the sovereign downgrade event. The exogenous and asymmetric effect of sovereign downgrades on bounded firms' ratings is thus likely to be due to the existence of the sovereign ceiling policy, and not necessarily to changes in firms' fundamentals or the domestic macroeconomic environment.

Several sensitivity tests show that these baseline findings are robust; the following five are noteworthy. First, we use different sets of fixed effects [START_REF] Jiménez | Hazardous Times for Monetary Policy: What Do Twenty-Three Million Bank Loans Say About the Effects of Monetary Policy on Credit Risk-Taking?[END_REF]. These include "bank times year" and "lender's country times year" fixed effects that exclude any alternative supply-side explanations of our findings and control for the timevarying macroeconomic environment in the lender's country. Second, we conduct an event study by examining the evolution of loan spreads within 2-year and 3-year windows surrounding the sovereign downgrade to control for treatment heterogeneity in the presence of variations in treatment timing (see [START_REF] Baker | How much should we trust staggered difference-in-differences estimates?[END_REF]. Third, we use a matched sample of bounded and non-bounded firms across different firm-characteristics to remove systematic differences between the treatment and control groups; in a more stringent test, we restrict the sample to borrowers that have received at least one loan before and at least one loan after the sovereign downgrade.

Fourth, we employ matching estimators (nearest-neighbor matching and propensityscore matching) of the average effect of the treatment on the treated (ATT), to address the possibility that the groups being compared in our benchmark specification may have different (pre-treatment) characteristics. Finally, we conduct several placebo tests that ask whether the loan spreads of bounded borrowers increase more during recessions or currency crises that are not accompanied by a shock to the sovereign rating.

We conduct additional analyses to understand the mechanisms leading to this high credit cost for bounded firms. We first examine the effect of rating-based regulation. Basel II capital requirements and other rating-based regulations are typically written around broad rating categories instead of individual ratings. Therefore, some sovereign downgrades are more likely to cause changes in capital requirements applied to financial institutions, which can translate to higher cost of loans to bounded borrowers. We find that downgrade to a new rating bin is only associated with higher spreads for bounded firms if it concerns migration to the non-investment grade category. This prompts us to consider lenders with different capacities to absorb risk. We first differentiate between strongly and weakly capitalized lenders. In theory, higher capital ratios allow banks to make more loans because they have greater capital buffers against risk-based capital requirements. We find that better-capitalized lenders charge lower loan spreads to bounded borrowers, partially reversing the spread increase after the downgrade. Next, we turn to non-bank lenders, as these have different risk preferences and regulatory constraints to hold investment grade securities, relative to traditional bank lenders. We show that loans carry a higher spread when granted from non-banks and when they are structured specifically for institutional investors. We further pinpoint the relevance of an additional supply-side effect of the sovereign ceiling on loan spreads, which operates through bank competition. According to this, the entire increase in the spreads of bounded firms post-downgrade is concentrated in loans from banks with high market power.

Our analysis also documents an operating demand-side channel, contingent on certain firm characteristics. Specifically, larger bounded firms face lower spreads following the downgrade event. These firms might possess market power, making an increase in loan spreads by banks less likely, as these firms might seek credit elsewhere more efficiently. Moreover, the spread increase is contained for low-leverage and less-financially constrained firms, which provide a positive signal about their credit quality. Next, we look at the borrowers' level of global diversification. We find that the aggravating effect of downgrades is mitigated mainly for cross-listed firms; similarly, firms with greater reliance on foreign sales are less affected by domestic conditions following the sovereign downgrade, thereby facing lower spreads.

Overall, these findings raise the issue of potential heterogeneity of the results, where bounded firms obtain loans at significantly higher spreads compared to non-bounded firms following the sovereign downgrade. Although rating changes due to the sovereign ceiling do not reveal any new information about the borrowers, lenders may still be able to exploit the downgrade and charge higher spreads. This is consistent with notions of relative bargaining power, such as the lending bank controlling so much of the borrower's funding or dealing with first-time borrowers.

For instance, banks are able to exert monopoly power over bank-dependent borrowers, charging higher rates than those to non-dependent borrowers [START_REF] Santos | Bank capital, borrower power, and loan rates[END_REF]. We confirm this in our context since spreads increase if the current lead bank provided at least 50% of the firm's loan financing over the past three years. Moreover, establishing an informationintensive relationship with the lender is important. We find that by borrowing from the same lead lender at least once in the five years before the current loan, firms can recover a significant portion of the initial spread premium compared to first-time borrowers. These benefits to bounded firms further increase with the magnitude of the lending relationship.

Finally, lenders have less bargaining power when borrowers access alternative financing sources. We hypothesize that borrowers with access to the bond market are less likely to be bank dependent, due to more available information on them and because they can draw funds from many well-informed investors [START_REF] Santos | Bank corporate loan pricing following the subprime crisis[END_REF]. Indeed, we find that borrowers with a bond issue in the past three years or with higher ratios of bond financing over loan financing face lower spreads following the downgrade. This is further the case if borrowers can resort to internal financing: firms with higher cash holdings or retained earnings receive lower spreads, partially reversing the initial increase due to the sovereign ceiling rule. This paper contributes to the literature on the impact of corporate credit rating downgrades on firms' cost of credit. In this regard, it highlights the higher cost of credit faced by bounded firms following a downgrade, especially when resorting to international financing; notably, it identifies the operative mechanisms that drive the higher borrowing costs. The closest papers to ours are possibly those of [START_REF] Adelino | Bank ratings and lending supply: Evidence from sovereign downgrades[END_REF], who, in a similar setting examine the lending behaviour of domestic bounded banks after the sovereign downgrade. In contrast, [START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF] analyze the real impact on domestic bounded firms. We complement these studies, by investigating the impact of sovereign downgrades and the sovereign ceiling-induced corporate downgrades on the financing costs of bounded firms and evaluate potential supply-side and demand-side explanations.

We present new evidence on the differential impact of sovereign downgrades on the pricing of syndicated loans directed to bounded borrowers relative to non-bounded ones. We further identify potential avenues for affected firms to alleviate the negative impact stemming from the interaction of sovereign and corporate credit risk, as reflected in the sovereign and corporate downgrades. Concerning this interaction, we point to an overlooked aspect of the sovereign-firm nexus that affects the firm cost of credit and materializes due to the operation of the sovereign ceiling. Prior studies have mainly investigated sovereign credit risk (through sovereign ratings) as determinants of corporate ratings [START_REF] Borensztein | Sovereign ceilings "lite"? The impact of sovereign ratings on corporate ratings[END_REF] or corporate CDS spreads during the European sovereign debt crisis [START_REF] Bedendo | Sovereign and corporate credit risk: Evidence from the Eurozone[END_REF][START_REF] Augustin | Sovereign to corporate risk spillovers[END_REF]. Our work extends beyond studies examining the impact of sovereign downgrades on the borrowing costs of European firms during the Eurozone crisis [START_REF] Drago | The impact of sovereign rating changes on European syndicated loan spreads: The role of the rating-based regulation[END_REF], by identifying the borrower types that are subject to the adverse effects from their country's rating demise.

On the interplay between credit ratings and corporate behaviour, previous studies show that credit ratings affect the cost of capital [START_REF] Baghai | Have rating agencies become more conservative? Implications for capital structure and debt pricing[END_REF], capital structure decisions (Kisgen, 2006;[START_REF] Kisgen | Do regulations based on credit ratings affect a firm's cost of capital?[END_REF] and real decisions [START_REF] Lemmon | The response of corporate financing and investment to changes in the supply of credit[END_REF][START_REF] Harford | Bond market access and investment[END_REF]. However, these are subject to omitted variables concerns because changes in ratings may be correlated with changes in firm fundamentals. Our findings, which support the argument that ratings affect loan financing costs, are likely to be due to changes in ratings instead of changes in fundamentals or crowding-out effects; as such they complement relevant studies that document an impact on corporate investment and performance [START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF][START_REF] To | Mind the sovereign ceiling on corporate performance[END_REF].

Finally, on the regulatory front, we examine how rating-based regulation interacts with sovereign downgrades in shaping bank lending behaviour. Prior research shows the importance of bank capital requirements for credit supply and borrower credit costs in a variety of wellidentified settings (as in [START_REF] Aiyar | The international transmission of bank capital requirements: Evidence from the UK[END_REF]Gropp, Mosk, Ongena and Wix, 2018;[START_REF] De Jonghe | Bank capital (requirements) and credit supply: Evidence from pillar 2 decisions[END_REF]Juelsrud and Wold, 2020). We identify the conditions under which migration to different rating bins affects bank loan supply and the heterogeneity of loan pricing with respect to bank capitalization. Further, we reveal the more conservative response of non-bank lenders, thus contributing to the discussion about differences in lending behaviour between traditional banks and non-banks (see [START_REF] Hanson | A macroprudential approach to financial regulation[END_REF][START_REF] Irani | The rise of shadow banking: Evidence from capital regulation[END_REF].

The paper proceeds as follows: Section 2 discusses the data and empirical methodology, Sections 3 and 4 present the empirical results and main operating mechanisms, while Section 5 concludes. An Internet Appendix provides additional summary statistics and robustness checks.

Data and empirical model

We obtain data from various sources. We collect all syndicated loans (at the facility level) over the period 1992 to 2020 from the Refinitiv LPC DealScan database. Dealscan contains the most comprehensive historical loan-deal information on the global syndicated loan market. We exclude all loans for which there is no conventional pricing (there is no loan spread data) and this removes some very specialized credit lines. We match our loan data with the long-term foreign-currency credit rating of the borrower's country issued by Standard & Poor's (S&P).

The literature reports that S&P's ratings are updated more frequently and generally precede other credit rating agencies [START_REF] Ismailescu | The reaction of emerging market credit default swap spreads to sovereign credit rating changes[END_REF][START_REF] Alsakka | The sovereign-bank rating channel and rating agencies' downgrades during the European debt crisis[END_REF][START_REF] Drago | The impact of sovereign rating changes on European syndicated loan spreads: The role of the rating-based regulation[END_REF]. 3 We further match loans with bank-and firm-specific characteristics from Compustat and macroeconomic and institutional (country-year) variables from several sources (we provide variable definitions and sources in Table A1 of the Appendix). The number of observations for our baseline specifications ranges from 4,216 to 5,272, depending on the controls and the set of fixed effects used. Our preferred specification includes 5,270 loans, granted by 134 lead lenders headquartered in 14 countries to 431 borrowers from 48 countries.

Empirical model and key variables

To examine whether a bounded firm faces a higher cost of credit following a domestic sovereign downgrade relative to non-bounded firms, we use a regression approach very similar to [START_REF] Adelino | Bank ratings and lending supply: Evidence from sovereign downgrades[END_REF], [START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF], [START_REF] Berg | Mind the gap: The difference between US and European loan rates[END_REF] and [START_REF] Gande | Are banks still special when there is a secondary market for loans?[END_REF]

): 4 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑐𝑟𝑒𝑑𝑖𝑡 𝑙𝑡 = 𝑎 0 + 𝑎 1 𝐵𝑜𝑢𝑛𝑑 𝑘𝑡-1 + 𝑎 2 𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝑑𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒 𝑘𝑡-1 + 𝑎 3 𝐵𝑜𝑢𝑛𝑑 𝑘𝑡-1 × 𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝑑𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒 𝑘𝑡-1 + 𝑎 4 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 𝑘𝑡 + 𝑢 𝑙𝑡 (1)
where 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑐𝑟𝑒𝑑𝑖𝑡 𝑙𝑡 measures the cost of loan facility l originated at time t. The most widely used measure is the all-in spread drawn (AISD), denoting the spread over LIBOR, although the recent literature (e.g., [START_REF] Berg | Mind the gap: The difference between US and European loan rates[END_REF]) also highlights the importance of fees and all-in spread undrawn (AISU).

Bound is a binary variable equal to one if the firm has a credit rating equal to or above the credit rating of its domicile country, and equal to zero if it has a credit rating at most two notches below. Sovereign downgrade is a binary variable equal to one for a downgrade in the long-term foreign-currency credit rating of the borrower's country, and zero otherwise. The interaction of the two, i.e., Bound × Sovereign downgrade, is in turn equal to one if in the year 4 Gande and Saunders (2012) examine a model where the loan amount (or leverage) of firms is regressed on the interaction term between traded syndicated loans (vs. non-traded loans) and the post-trade period. [START_REF] Berg | Mind the gap: The difference between US and European loan rates[END_REF], use a similar model with interaction terms to examine the differential responses of loan spreads and other variables in Europe vs. the U.S. due to foreign lending and other institutional characteristics. [START_REF] Adelino | Bank ratings and lending supply: Evidence from sovereign downgrades[END_REF] adopt a DID framework to examine the impact of domestic sovereign downgrades on the domestic bounded banks' lending supply relative to non-bounded banks. Similarly, [START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF] examine the real effects of domestic sovereign downgrades on domestic bounded firms compared to non-bounded firms.

of the sovereign downgrade the firm has a credit rating equal to or above the credit rating of its domicile country (Table A2 provides information on sovereign credit rating downgrades and the domestic bounded firms at the time of the sovereign downgrade). 5 The vector 𝑎 0 denotes different types of fixed effects, Controls is a vector of control variables of dimension k, and u is a stochastic disturbance.

Put simply, our identification strategy provides a direct comparison across two states: bounded (treated) firms and non-bounded (control) firms during the domestic sovereign downgrade. The main coefficient of interest is 𝑎 3 , which shows the differential effect of Sovereign downgrade on the cost of credit between bounded and non-bounded firms. In other words, we obtain identification from the fact that a sovereign downgrade exerts an asymmetric effect on the cost of loans granted to domestic bounded firms relative to control firms below the bound. We expect 𝑎 3 to be positive and statistically significant if sovereign ceiling policies matter for determining loan spreads and thus, increase the cost of credit for bounded firms.

To enhance our identification strategy and enable the comparison between the treatment (bounded) and control (non-bounded) groups, the latter includes firms with a credit rating at most two notches below the credit rating of their sovereign. 6 Our key assumption is that the two groups would have followed parallel trends in the absence of the treatment. Differences in the post-treatment period can only be attributed to the treatment (in our context, sovereign downgrades) when this assumption holds. This assumption would be violated if bounded and non-bounded firms had unobservable characteristics that predict greater sensitivity to sovereign 5 We identify the lender's and the borrower's country as the country in which the lender and the borrower are located, respectively. Where a loan is provided by the parent bank's foreign affiliate or subsidiary, the lender's country is set as the country of the affiliate/subsidiary. On the same line, for firms receiving loans through their foreign subsidiaries, we set the borrower's country as the country of the affiliate/subsidiary. For example, although Citibank (the parent bank) is headquartered in the US, for loans provided by Citibank International Plc, we set the lender's country as the UK. In sensitivity tests, we further examine cases of cross-border loans where the lending bank has an affiliate/subsidiary in the borrower's country. To accomplish this, we identify all banks' subsidiaries in the borrower's country. Similarly, we examine cases where the borrowing firm has an affiliate/subsidiary in the lender's country, although the number of these subsidiaries is relatively small. 6 In sensitivity exercises we relax this restriction and include firms with any credit rating below their sovereign's. debt crises, even in the absence of downgrades. In this difference-in-differences (DID) framework, we ensure that all firms have similar characteristics and fundamentals, that is, in the absence of the treatment, the treatment group would behave similarly to the control group.

Moreover, the coefficients 𝑎 1 and 𝑎 2 show how the bound indicators and the sovereign downgrade respectively affect the cost of credit for all loans in the sample. If the model is well identified, the interaction term and the control variables should explain (most of) the effect of Bound and Sovereign downgrade on the cost of credit (i.e., 𝑎 1 and 𝑎 2 should be statistically insignificant or weakly significant). In fact, the effect of sovereign downgrades on the cost of loans for the domestic non-bounded firms should be minimal or zero, especially when controlling for other firm-and macro-level factors.

Control variables and fixed effects

We use several control variables at loan, firm, bank, and borrower's country levels. Following the relevant literature [START_REF] Ivashina | Asymmetric information effects on loan spreads[END_REF][START_REF] Almeida | The real effects of credit ratings: The sovereign ceiling channel[END_REF][START_REF] Hasan | Social capital and debt contracting: Evidence from bank loans and public bonds[END_REF][START_REF] Kim | Does Political Uncertainty Increase External Financing Costs? Measuring the Electoral Premium in Syndicated Lending[END_REF][START_REF] Delis | Democracy and credit[END_REF], we control for loan characteristics such as the log of the loan amount, loan maturity (in months), the number of lenders in the syndicate, dummies for the use of collateral, performance-pricing provisions, and covenants. We also use loan type and purpose fixed effects; these are important as loan facilities include credit lines and term loans, which have fundamental differences in their contractual arrangements and pricing (see [START_REF] Berg | The total cost of corporate borrowing in the loan market: Don't ignore the fees[END_REF] and their purpose (e.g., corporate purposes, working capital, takeovers or acquisitions, debt repayment, etc.).

We also control for the bank's total assets (Bank size) and the bank's return on assets and non-performing loans (Bank ROA and Bank NPLs respectively). To identify specific supply-side channels, we use variables reflecting the willingness and capacity of banks to supply loans. Thus, we introduce Bank capital (the ratio of bank capital over total assets), which is the most widely used measure of bank agency problems [START_REF] Holmstrom | Financial intermediation, loanable funds, and the real sector[END_REF][START_REF] Dell'ariccia | Real interest rates, leverage, and bank risk-taking[END_REF]. We further use the Lerner index of the bank (Bank Lerner index), as banks operating in a more competitive environment might be less willing to increase the loan spreads, in order not to lose clients [START_REF] Delis | Bank market power and firm performance[END_REF].

We also include firm-year variables with the aim to specifically identify the demandside channels that might affect loan conditions. These variables include size (Firm size), return on assets (Firm ROA) and the ratio of tangible assets to total assets (Firm tangibility). Further, we use leverage (Firm debt) to examine the role of capital structure and indebtedness in the relationship between sovereign downgrades and loan pricing decisions. We also employ measures based on cash holdings and retained earnings, as these contain information about expected returns that fluctuate following downgrades, pinpointing to alternative sources of financing investment decisions [START_REF] Ball | Earnings, retained earnings, and book-to-market in the cross section of expected returns[END_REF]; we complement these, with information about borrower's activity in the bond market, such as bond issuance and the ratio of bond financing to syndicated loan financing.

To capture the risk of default, we use borrower's risk-adjusted returns, as measured by the Kaplan-Zingales index (Firm KZ index) and an indicator for non-dividend paying firms (Lamont, Polk and Saá-Requejo, 2001;Farre-Mensa and Ljungqvist, 2016). Finally, to measure borrower's reliance on domestic market vs. foreign market (or the degree of diversification) we use the share of foreign sales to total sales [START_REF] Li | Corporate globalization and bank lending[END_REF]. Finally, we control for economic development and macroeconomic conditions in the borrower's country with the GDP growth rate (GDP growth) and GDP per capita (GDP per capita). Detailed descriptions of these variables are provided in Table A1.

Moreover, we use year, bank, and firm fixed effects. These complement our bank-and firm-level characteristics and allow us to control for possible time-invariant bank-and firmspecific explanations of our findings (such as credit risk and performance), that are not isolated by our control variables. We further control for changes in the macroeconomic environment in the lender's and borrower's countries, using lender's country and borrower's country fixed effects, respectively. These saturate the effect of Bound × Sovereign downgrade from other country (socioeconomic and political) effects on bank lending; 7 they also control for changes in monetary conditions. Further, we use country-pair fixed effects to capture common characteristics between the lender's and borrower's country-pairs.

In even more stringent specifications, we use bank × year fixed effects. These control for time-varying supply (bank)-side explanations of our findings (such as changes in a bank's financial soundness, corporate governance, etc.). The regression still yields results on the main coefficients of interest because there are multiple loan facilities from the same bank within each year. Similarly, lender's country × year fixed effects shield our specification from country-year developments in the lenders' countries. Again, we obtain results on the main coefficient of interest because there are multiple loan facilities from the same country within each year.

Summary statistics

Table 1 reports key descriptive statistics. The number of loan facilities in our baseline specification is 5,270. The average AISD in our sample is 96.55 basis points, while the average loan amount is USD 1,370 million and the average maturity is 38.38 months (3.2 years). The total number of loans granted to bounded firms is 3,305 and these constitute approximately 62.7% of the full sample. Out of these, 357 loans are granted to 44 bounded firms experiencing a domestic sovereign downgrade; Table A2 presents the complete list of these 44 bounded firms and the year of the sovereign downgrade.

[Insert Table 1 about here] 7 These are country factors affecting all banks and firms within a country. Several studies examine such macro effects on international bank lending (e.g., [START_REF] Delis | Democracy and credit[END_REF]and references therein), and in this study these effects are fully controlled for via the country fixed effects.

Panel A of Table 2 compares the means of the firm-year-level covariates between the 260 treated firm-year observations and the remaining 343 control firm-year observations. Results from the mean-comparison test reveal non-statistically significant differences in the covariates between the two groups. This ensures that there are no distributional differences between the treated and control groups that could affect post-treatment outcomes. This is not surprising since the control group is restricted to firms with a credit rating at most two notches below the bound.

[Insert Table 2 about here] Our basic premise is that the sovereign ceiling leads to an asymmetric change in corporate ratings following a sovereign downgrade, which is unrelated to firm fundamentals.

As such, the sovereign downgrade event should not be accompanied by a deterioration in firm fundamentals. Indeed, Panel B of Table 2 shows that the key accounting characteristics of bounded firms (size, ROA, debt, tangibility) remain largely the same when we move from the pre-to the post-sovereign downgrade period. On the same line, potential differences in the amount, maturity or securitization of loan facilities issued after downgrades may explain any price differential. Panel C of Table 2 presents statistics for key loan terms on all facilities before and after downgrades: with the exception of AISD, remaining loan terms exhibit minimal and non-statistically significant differences between the pre-and post-downgrade period.

Identification

A major identification challenge relates to the possibility that bounded and non-bounded firms may have different observable characteristics. To address this, our control group includes firms with credit rating which is at most two notches below the credit rating of their sovereign.

Importantly, the descriptive analysis in Section 2.3 rejects the presence of any distributional differences between the treatment and control groups that could affect post-treatment outcomes.

Nevertheless, in alternative specifications we restrict the control group to firms with a rating one notch below the bound.

We further account for this by estimating specifications, where we employ a matched sample. Specifically, we match the treatment and control groups according to their credit rating and their fundamentals. In this framework, the set of counterfactuals is restricted to the matched controls (non-bounded firms), meaning that in the absence of sovereign downgrades, the treatment group should behave similarly to the control group: this alleviates remaining concerns that the sovereign ceiling rule does not drive our results.

An additional challenge stems from the fact that a number of bounded firms in our sample are subjected to more than a single sovereign downgrade (treatment) during our examination period. As such, staggered DID regressions may potentially suffer from bias arising from treatment effect heterogeneity [START_REF] Barrios | Staggeringly problematic: A primer on staggered DiD for accounting researchers[END_REF][START_REF] Goodman-Bacon | Difference-in-differences with variation in treatment timing[END_REF][START_REF] Baker | How much should we trust staggered difference-in-differences estimates?[END_REF]. This bias arises because two-way fixed effects (TWFE) DID regressions may not be appropriate in settings with multiple treatment periods or where homogeneous treatment effects cannot be assumed, unless there is a relatively small percentage of never-treated units.

In our context, this bias is unlikely to arise since from a total of 431 borrowers in our sample, 371 were never subjected to a sovereign downgrade (never-treated units). Nevertheless, to ensure the robustness of our inferences, we employ an event study, where we group all loans in a time window around the sovereign downgrade. We then conduct a DID, where we examine the evolution of loan spreads for bounded firms subjected to a sovereign downgrade (treated firms) relative to those for non-bounded firms (control firms). We conduct this study separately for a (-2, +2) year window and a (-3, +3) year window and discuss the results in Section 3. 8This approach further enables us to address a third identification challenge, namely that trends related to loan spreads are the same among the treatment and control groups prior to the downgrade event. Panel A of Figure 1 plots the evolution of the coefficient on a time indicator from an event study over a (-2, +2) window around each sovereign downgrade, conducted separately for the treatment group (bounded borrowers) and the control group (non-bounded borrowers). The spreads of the two groups follow parallel trends before the sovereign downgrade. Furthermore, the spreads rise significantly more for the treatment group in the year after the downgrade (from year +1 onward) than for the control group.

[Insert Figure 1 about here] Panel B of Figure 1 plots the evolution of the coefficient estimate and standard error on the bound indicator from the regression of AISD on the interaction of Bound with a time indicator over the two years before and after the sovereign downgrade. 9 We observe a notable increase in the coefficient on Bound (and a decrease in the standard error) as we move from the years before the downgrade to the years after. Taken together, these estimates suggest that the parallel trends assumption is reasonable.

Our identification strategy further rests on the fact that sovereign downgrades have a differential effect on corporate ratings for bounded firms (treatment group) and non-bounded firms (control group). In this regard, we expect that treated firms are more affected than otherwise similar firms at the time of a sovereign downgrade through the sovereign ceiling channel. In Table A3 of the Appendix, we present difference-in-differences (DID) estimators these models cannot be effectively applied in our context. Moreover, the event study regressions can accommodate multiple fixed effects, which are very important in our analysis. 9 The event study over the (-2, +2) window replicates the event study of specification (1) in Table 4 (explained in detail in Section 3.2). To derive the coefficients in Panel A of Figure 1, we estimate specification (1) of Table 4 separately for the treatment group (i.e., when Bound is equal to 1) and the control group (i.e., when Bound is equal to 0) and replace Post-downgrade with a time indicator (ranging from -2 to +2). To derive the coefficients in Panel B of Figure 1, we estimate specification (1) of Table 4 for the full sample and replace Post-downgrade with a time indicator (ranging from -2 to +2).

for borrower credit ratings.10 Panel A reports the average credit rating for treated and control firms in the year before the sovereign downgrade and in the year of the sovereign downgrade.

Not surprisingly, we observe a higher pre-downgrade rating for treated (bounded) firms relative to control (non-bounded) firms: the average treated firm has a rating value of 7 (i.e., A-), while the average control firm has a value of 9 (i.e., BBB).

We find that sovereign downgrades have a stronger effect on the ratings of treated firms, with a reduction of 1.5 notches. In contrast, the ratings of control firms are reduced by only 0.7 notches. The DID estimator is 0.798 and statistically significant at the 1% level, showing that credit ratings decline 0.8 notches more for bounded firms than for otherwise similar firms that are not bounded by the sovereign ceiling. This points to a significant asymmetry in the reaction of ratings between treated and control firms to a sovereign downgrade. We also confirm this in Panel B, where we employ a matched sample across certain firm characteristics (size, ROA, leverage); in fact, the DID estimator is now stronger, reaching -0.9 notches.

The effect of sovereign ceiling policies on the cost of credit

Baseline results

Table 3 reports our baseline results. We cluster standard errors by firm and year to avoid timevarying correlations in the data driving our inferences. In line with our discussion in Section 2, we consider different fixed effects in our model specifications. Column (1) includes the simplest fixed effects, namely those at the year-, bank-and firm-level. In column (2), we introduce lender's and borrower's country effects. These control for macroeconomic developments in the lenders' and borrowers' countries, respectively. We further add loan type and purpose fixed effects in column (3) and borrower's industry and country-pair effects in column (4). In column (5) we introduce lender's country × year effects to control for within-year macroeconomic developments in the lender's country. Our last specification (column 6) includes bank × year effects to control for time-varying supply-side forces.

[Insert Table 3 about here] Across all specifications, the coefficient on Bound is negative and statistically significant; this is intuitive as these firms have higher ratings relative to non-bounded and thus, face lower borrowing costs under normal conditions. The coefficient on Sovereign downgrade is statistically insignificant, which is not surprising as sovereign credit risk should not affect AISD unless the borrower is affected (also in line with our priors discussed in Section 2).

We use column (3) as our baseline specification, as the given set of fixed effects captures the impact of sovereign ceiling on loan spreads and we obtain identification from the maximum number of lenders and borrowers in our sample. The main coefficient of interest 𝑎 3 shows that a sovereign downgrade increases AISD by an average of 56.7 basis points (bps) for bounded firms compared to non-bounded firms. This is a large and economically significant effect, equal to a 58.7% (= 56.7 bps ÷ 96.6 bps) increase for the average loan in our sample. Given that the average loan size is $1.37 billion, bounded firms experiencing a sovereign downgrade pay on average approximately USD 7.8 million (= $1.37 billion × 56.7 basis points) more per year in interest payments. Considering that the average time to maturity is 3.2 years, this represents approximately USD 25.1 million in extra interest expenses over the loan's duration. 11 Hence, we can infer that the sovereign ceiling rule substantially raises the cost of loans for bounded firms compared to firms below the bound in the event of a sovereign downgrade.

The size and magnitude of the estimated coefficients on the control variables in Table 3 are generally in line with expectations and the earlier works of [START_REF] Bae | Creditor rights, enforcement, and bank loans[END_REF]Goyal (2009), Ivashina (2009), [START_REF] Cai | Syndication, interconnectedness, and systemic risk[END_REF], and Delis, [START_REF] Delis | Democracy and credit[END_REF]. In particular, 11 Assuming 3.2 annual payments and LIBOR as the discount rate, the increase in interest expense amounts to USD 23.2 million for an average 12-month LIBOR rate of 3.3% during our sample period (for similar calculations, see [START_REF] Ivashina | Risk-weighted capital requirements and portfolio rebalancing[END_REF]. loan spreads increase with maturity and collateral, while decrease with loan amount. Unsurprisingly, higher return on firm assets is associated with decreasing AISD, while bank characteristics appear immaterial for loan spreads as the effect of supply-side forces is largely controlled for in our specifications. Moreover, none of the borrower's country controls appear significant, as their effect should be picked up by our sovereign downgrade indicator.

In Table A4 of the Appendix we estimate the average difference in loan spreads between bounded and non-bounded borrowers before and after a sovereign downgrade. We further employ matching estimators of the average effect of the treatment on the treated (ATT), to address the possibility that the groups being compared in our benchmark specification may have different (pre-treatment) characteristics. These include a nearest-neighbor matching estimator and a propensity-score matching estimator. The latter matches treatment and control groups on the estimated propensity-score of being bounded, conditional on a set of covariates: these covariates include loan characteristics (loan amount, maturity, collateral, number of lenders, performance provisions, covenants), bank characteristics (size, ROA, NPLs) and firm characteristics (size, ROA, leverage, tangibility).

Both diff-in-diff estimators indicate that bounded firms face lower AISD relative to nonbounded firms before the sovereign downgrade (ranging between -11.6 and -23.2 bps). More importantly, bounded firms face higher AISD after the downgrade: the coefficient on the ATT estimator is positive and statistically significant, ranging between 20.3 and 98.3 bps. These results are confirmed for treatment and control groups that are matched across firm characteristics (Panel A), firm and loan characteristics (Panel B) and firm, bank and loan characteristics (Panel C).

Finally, in Tables A5-A7 of the Appendix we confirm our baseline results when we i) replace Sovereign downgrade with an indicator for a downgrade in the sovereigns' local currency rating, ii) include different combinations of loan controls and iii) employ an extended sample, where our group of non-bounded firms now includes borrowers with any credit rating below their sovereign's. We discuss these exercises in more detail in the Appendix.

Treatment heterogeneity

In this section, we address possible issues arising from treatment heterogeneity in the presence of variations in treatment timing in the context of staggered DID models, such as the one estimated so far (see [START_REF] Barrios | Staggeringly problematic: A primer on staggered DiD for accounting researchers[END_REF][START_REF] Goodman-Bacon | Difference-in-differences with variation in treatment timing[END_REF][START_REF] Baker | How much should we trust staggered difference-in-differences estimates?[END_REF].

Specifically, we conduct an event study where we group all loans in a time window around each sovereign downgrade. We then estimate a DID, where we examine the evolution of AISD for firms subjected to a downgrade (treated firms) relative to non-bounded ones (control firms).

We report results in Table 4, where we conduct this exercise separately by employing a (-2, +2) year window and a (-3, +3) year window (columns 1 and 2 respectively).12 According to our estimates, the spreads for bounded firms increase in response to sovereign downgrades relative to those for non-bounded (the positive and statistically significant coefficient on Bound × Post-downgrade in either column). Taken together, these results are fully consistent with our baseline, reflecting that treatment heterogeneity is not a concern in our sample.

[Insert Table 4 about here]

In the remaining specifications we replicate columns (1) and ( 2) by restricting the sample to borrowers that have received at least one loan before and at least one loan after the sovereign downgrade. This effectively controls for the possibility that only certain borrowers will receive loan financing after the downgrade. Results from both specifications confirm the higher cost of credit to bounded borrowers following the downgrade. In fact, this higher cost can be as much as 88.1 bps (column 4), largely exceeding our baseline estimates.

Results from a subsample of firms with similar fundamentals

To further remove potential cross-sectional heterogeneity between the treatment and control groups, we employ a subsample of firms with similar fundamentals that are either above the bound or marginally below. We report results from this exercise in Table 5, where we initially consider bounded firms vis à vis firms that are one notch below the bound (column 1). We observe that the effect of sovereign downgrades on bounded firms is even more pronounced than our initial estimates; a rating downgrade increases AISD by 80.8 basis points for bounded firms compared to firms just below the bound (the coefficient on the double interaction). This in turn, represents an increase of more than 42% compared to our baseline results.

[Insert Table 5 about here]

In each of the subsequent specifications, we replicate our baseline specification (column 3 of Table 3) by matching the treated and control groups across a range of firm characteristics (size, leverage, and tangibility). Across these specifications, the coefficient on Bound × Sovereign downgrade retains its positive and statistically significant sign, ranging between 66.8 and 86.7 basis points. This effect largely exceeds our baseline estimate, validating the higher cost of credit faced by bounded firms relative to other very similar firms below the bound (and unaffected by the sovereign ceiling effect).

Placebo tests

The use of a matched sample removes the systematic differences between the treatment and control groups. Nevertheless, any differences in loan spreads between bounded and nonbounded firms may not be due to the sovereign ceiling, but rather to other confounding events that happened around the same time as the sovereign rating downgrades. For example, bounded firms may have unobservable characteristics that predict greater sensitivity to sovereign debt crises, even in the absence of sovereign downgrades. To validate our exclusion restriction, we conduct a series of placebo tests that include recessions, the 2007 to 2009 financial crisis, and currency crises that are not accompanied by sovereign downgrades.

We conduct these tests in Table 6, where we initially examine firms that are one notch below the bound versus firms that are at least two notches below (column 1); next, we interact Bound with an indicator if the borrower's country experiences a recession (column 1) the 2007-2009 crisis (column 2) and a currency crisis (column 3). If these unobservable characteristics are not able to explain our results, the coefficient on the interaction of Bound with any of the above indicators should not be statistically significant. Indeed, the coefficients across all specifications are below conventional values of statistical significance, suggesting that our results could be safely attributed to the sovereign ceiling.

[Insert Table 6 about here]

Additional results

Our results are also robust to several additional tests, the results of which we report and discuss in the Appendix. Specifically, we estimate regressions with different macroeconomic controls, different standard error clustering, and different weights based on the number of loans between given bank-firm pairs and country-pairs. Finally, we control for sample selection bias by estimating Heckman regressions.

Mechanism identification

Thus far, our analysis points to an asymmetrically higher cost of credit faced by bounded firms relative to non-bounded firms following a sovereign downgrade event in their country. In this section, we identify the channels that drive our results.

Mechanism identification: Rating-based regulation

Our first test concerns whether rating-based regulatory frictions help explain the effects of downgrades on firms' borrowing costs. Although corporate rating changes resulting from sovereign downgrades do not reveal any new information, the cost of debt may be affected due to rating-based regulatory frictions. Capital requirements and other rating-based regulations are typically written around broad rating categories, not individual ratings. 13 As such, the effect of downgrades on firm cost of credit may be driven by firms with impaired access to markets due to rating-based regulatory and contractual constraints faced by investors or established by law.

To examine this premise, we estimate the interaction of Bound × Sovereign downgrade with an indicator for a sovereign rating migration to a new broad rating category (RW change).

We rely on the Basel II rating categories to perform this test: AAA to AA-, A+ to A-, BBB+ to BB-, and below B+. In our sample, about 41% of the firm downgrades induced by the sovereign ceiling cross these rating categories. Estimates from column (1) in Table 7 confirm the higher AISD for bounded borrowers (the positive and statistically significant coefficient on the double interaction term); however, the non-statistically significant coefficient on the triple interaction with RW change shows that there is no additional penalty for firms downgraded into a new broad rating category.

[Insert Table 7 about here]

In the remaining columns, we differentiate between borrowers downgraded to a new broad rating category within the investment grade range (column 2) and borrowers downgraded from the investment grade to the non-investment grade category (column 3). Arguably, in the latter case, the additional effectif anyshould be stronger since banks may favor (in some cases by law) investment grade investments over speculative investments (see [START_REF] Lim | Syndicated loan spreads and the composition of the syndicate[END_REF][START_REF] Altavilla | Is there a zero lower bound? The effects of negative policy rates on banks and firms[END_REF]. Indeed, results from column (2) mirror those of column (1): bounded borrowers face higher spreads following the downgrade relative to non-bounded, but they do not face additional costs if they retain their investment grade status (the non-statistically significant coefficient on the triple interaction). On the other hand, borrowers losing their investment grade status face higher spreads over and above those stemming from the sovereign downgrade: about half of the overall increase in AISD for bounded borrowers post-downgrade (47.5 bps from an overall effect of 94.9 bps) concerns borrowers migrating to the speculative grade category (the positive and statistically significant coefficients on the double and triple interactions in column 3).

Taken together, estimates from this exercise confirm that regulatory requirements play a non-negligible role in banks' determination of loan spreads for bounded borrowers, but only when they concern migration to a non-investment grade category. However, the effect on loan spreads among downgrades without sizable regulatory consequences remains significant, suggesting that other channels may also play a role. We examine this next.

Mechanism identification: Supply-side explanations

In this section, we examine whether the higher spreads for bounded firms relate to lenders' loan supply considerations. We first look at the lenders' capitalization levels, as higher capital ratios imply lower funding and liquidity costs and greater capacity to absorb risk [START_REF] Flannery | What caused the bank capital build-up of the 1990s?[END_REF][START_REF] Berger | Bank liquidity creation[END_REF][START_REF] Santos | Bank capital, borrower power, and loan rates[END_REF]. Moreover, within the regulation channel, higher capital ratios allow banks to make more loans because they have greater capital buffers against risk-based capital requirements [START_REF] Berger | Did risk-based capital allocate bank credit and cause a" credit crunch" in the United States?[END_REF][START_REF] Thakor | Capital requirements, monetary policy, and aggregate bank lending: theory and empirical evidence[END_REF][START_REF] Chu | Bank capital and lending: Evidence from syndicated loans[END_REF]. Taken together, high bank capital makes lenders less risk averse, contributing to lower loan rates (as in [START_REF] Froot | Risk management, capital budgeting, and capital structure policy for financial institutions: an integrated approach[END_REF].

In our context, we expect that better-capitalized lenders will charge lower spreads on loans to bounded borrowers, partially reversing the spread increase after the downgrade. We test this by interacting Bound × Sovereign downgrade with the lender's capital ratio. Results in column (1) of Table 8, show that the increase in AISD is lower for firms that borrow from bettercapitalized banks. A one standard deviation increase in the bank's capital ratio lowers spreads by 28.5 basis points (= -10.08 bps × 2.83) or 71.5% of the initial spread charged (the negative and statistically significant coefficient on Bound × Sovereign downgrade × Bank capital).

[Insert Table 8 about here]

In column (2) of Table 8, we include the triple interaction with the Lerner index, as banks facing greater competition may provide loans with different terms [START_REF] Delis | Bank market power and firm performance[END_REF][START_REF] Deli | Enforcement of banking regulation and the cost of borrowing[END_REF]. Moreover, banks with high market power may exploit the downgrade to charge higher spreads, even if the borrower's downgrade is entirely due to the sovereign ceiling. According to our results, the entire increase in AISD for bounded firms is concentrated in loans from banks with high market power (the coefficient on Bound × Sovereign downgrade × Bank Lerner index is positive and statistically significant, absorbing the effect of Bound × Sovereign downgrade). Hence, greater levels of competition (reflected in lower values of Lerner index) contribute to lower borrowing costs for bounded firms. This uncovers an additional supply-side effect of the sovereign ceiling on loan spreads, which operates through bank competition.

Our analysis in Section 4.1 provides evidence that migration to a new rating bin does not automatically translate to higher AISD, unless there is migration to non-investment grade status. This prompts us to examine lenders required to hold investment grade securities, such as insurance companies, pension funds and other institutional investors (non-bank lenders).

Non-bank lenders constitute an important source of syndicated credit to most regions and industries; in fact, syndicated loans arranged by non-banks carry a higher spread relative to those by banks [START_REF] Grupp | Taking the lead: when non-banks arrange syndicated loans[END_REF]Fleckenstein, Gopal, Gutiérrez and Hillenbrand, 2020;[START_REF] Aldasoro | Non-bank lenders in the syndicated loan market[END_REF]. Hence, we should observe an additional spread premium on loans granted from non-bank lenders. Estimates in column (3) confirm this premise, as approximately half of the generic spread increase faced by bounded borrowers post-downgrade is observed for loans arranged by non-banks (30.1 and 32.2 basis points, respectively).

Moreover, certain loan facilities are arranged by bank lenders and are subsequently sold to institutional investors in the secondary loan market.14 Given the differences in the risk preferences and regulatory constraints of institutional investors, these loans should be priced higher in the primary market (upon origination) relative to other types of loans. 15 To this end, in column (4), we differentiate between loans specifically structured for institutional investors in the secondary loan market (non-bank loans) and traditional bank loans. We find that nonbank loans carry a higher spread when they are granted to bounded borrowers (the positive and statistically significant coefficient on the triple interaction term).

Mechanism identification: Demand-side explanations

Next, we examine potential demand-side explanations of our findings and identify certain firm traits that drive our results. Table 9 includes the interaction of Bound × Sovereign downgrade with various firm characteristics, reflecting size, capital structure and diversification. To ensure that variation in spreads does not stem from within-firm changes in these traits (which is likely endogenous to our bound indicator), all specifications of Table 9 do not include firm fixed effects.

We first examine the role of firm size, as large firms might possess market power; this makes an increase in spreads by banks less likely since these firms might seek credit elsewhere more easily. Indeed, specification (1) reveals that large firms can partially offset the higher spread following the downgrade. Specifically, a one standard deviation increase in firm's total assets saves the firm approximately 14.1 basis points (= -5.2 bps × 2.72) or 11.6% of the initial spread charged (coefficient on Bound × Sovereign downgrade × Firm size).

[Insert Table 9 about here] Our next specification considers the firm's capital structure decision. Highly leveraged borrowers generally have reduced capacity to take on additional debt, which may result in "substandard" loans and larger loan loss allowances for lenders [START_REF] Chernenko | Why do firms borrow directly from nonbanks?[END_REF]. Results from column (2) point to a positive relationship between firm indebtedness and AISD, as more leveraged firms face higher borrowing costs (the positive and statistically significant triple interaction with Firm debt).

Further, we examine the role of financial constraints since financially constrained firms have ceteris paribus reduced access to credit [START_REF] Bruche | Recovery rates, default probabilities, and the credit cycle[END_REF][START_REF] Behr | Financial constraints of private firms and bank lending behavior[END_REF]. Our measures of financial constraints include the firm's Kaplan-Zingales index (KZ index) and an indicator for non-dividend paying firms (as in Lamont, Polk and Saá-Requejo, 2001;Farre-Mensa and Ljungqvist, 2016). Estimates in column (3) show that the aggravating effect of the sovereign ceiling is concentrated in financially constrained borrowers (with values of KZ index in the bottom tercile of our sample): the coefficient on Bound × Sovereign downgrade × Firm KZ index is positive and statistically significant, while that on the double interaction is non-significant. This is also evident in column (4), where we examine non-dividend vs. dividend payers.

Results from this specification confirm the generic effect of sovereign downgrades on bounded firms, as the coefficient on Bound × Sovereign downgrade is approximately -57.0 basis points (similar to our baseline estimates). More importantly, that on the interaction with Non-dividend payer is also positive and statistically significant, revealing an additional cost for bounded and financially constrained borrowers after the downgrade event.

In the remaining columns, we examine the degree of borrowers' global diversification.

In specification (5), we differentiate between cross-listed and domestically listed firms by interacting Bound × Sovereign downgrade with an indicator of the firm's cross-listing status.

Cross-listed firms have global outreach and superior network, which, combined with their effective monitoring, provide them with a comparative advantage that may render them less sensitive to domestic downgrades [START_REF] Hillman | The determinants of MNE subsidiaries' political strategies: Evidence of institutional duality[END_REF][START_REF] Lang | Earnings management and cross listing: Are reconciled earnings comparable to US earnings?[END_REF][START_REF] Shi | Do countries matter for voluntary disclosure? Evidence from cross-listed firms in the US[END_REF]. Results from column (5), confirm this premise, as the effect of Bound × Sovereign downgrade on AISD is somewhat mitigated for cross-listed bounded firms: the latter save approximately 49.4 basis points compared to domestically listed bounded firms (the negative and statistically significant coefficient on triple interaction term).

Firms relying on foreign operations generally receive more favorable valuation from creditors than purely domestic firms and further face lower loan rates [START_REF] Li | Corporate globalization and bank lending[END_REF].

Given this, column (6) considers the firm's ratio of foreign sales to total sales, hypothesizing that bounded firms who depend more on foreign operations are less affected by downgrades. Indeed, the negative and statistically significant coefficient on the triple interaction suggests that more diversified firms partially reverse the increase in loan spreads after the downgrade.

Mechanism identification: Bank dependency and alternative financing sources

In this section, we examine alternative explanations related to borrowers' relative bargaining power, as reflected in the extent of bank dependency, the existence of lending relationships and the use of alternative financing sources. Banks have the ability to exert monopoly power over bank-dependent borrowers, charging higher rates than those charged to non-dependent borrowers [START_REF] Santos | Bank capital, borrower power, and loan rates[END_REF]. Therefore, loans to bank-dependent bounded borrowers may carry a higher spread following the downgrade than non-dependent borrowers.

We test this in column (1) of Table 10, where we interact Bound × Sovereign downgrade with an indicator for bank dependency (a binary variable equal to one if the current lead bank made at least 50% of the firm's total loan amounts over the past three years, and zero otherwise).

We observe that bank-dependent bounded borrowers face an additional spread increase of approximately 41.7 bps. In contrast, firms that are not bank-dependent reverse by almost 80.0% the initial spread increase due to the downgrade (-41.7 and 52.2 bps, respectively).

[Insert Table 10 about here] Further, we employ variables reflecting the existence and magnitude of a prior lending relationship between the given bank-firm pair over the previous 5-year period [START_REF] Bharath | Lending relationships and loan contract terms[END_REF]. Prior lending relationships allow lenders to acquire valuable information about the borrowing firm's operations and credit risk. It is reasonable to expect that bounded firms with prior lending ties with their banks might be able to offset the higher loan spreads following the downgrade. Our estimates in columns (2) and (3) confirm this premise, as relationship bounded borrowers obtain loans at more competitive rates relative to nonrelationship borrowers.

In the remaining columns, we consider indicators for the existence of alternative financing sources. In columns (4) and ( 5), we measure borrowers' access and reliance on the bond market. Initially, we employ an indicator of whether the borrower issued a bond over the past three years (column 4) and the ratio of bond-to-loan financing over the same period (column 5). Estimates from column (4) reveal that bounded borrowers with at least one bond issuance reverse more than 44% of the generic spread increase following the downgrade (43.8 and 98.7 bps, respectively). We obtain similar results when we consider the degree of reliance on bond financing: a one standard deviation increase in the firm's amount of bond financing over loan financing lowers spreads by approximately 24.5 basis points (= -79.08 bps × 0.31) or 42.5% of the initial spread charged (the negative and statistically significant coefficient on Bound × Sovereign downgrade × Bond-to-loan ratio).

Finally, we consider borrowers' ability to resort to internal financing. We construct indicators for firms being above and below our sample mean in terms of cash holdings and retained earnings (columns 6 and 7, respectively). We observe that bounded firms with high cash holdings and retained earnings partially reverse the increased borrowing costs after the downgrade (the negative and statistically significant coefficient on either triple interaction). This finding is intuitive since reliance on own funds limits the need for external financing.

Conclusion

We examine the impact of sovereign downgrades on syndicated loan pricing by taking advantage of the heterogeneous variations in corporate credit ratings induced by the sovereign ceiling policies of rating agencies. Our results suggest that firms with ratings at the sovereign bound are subject to significantly higher borrowing costs than otherwise similar firms whose ratings are below the bound following a sovereign downgrade. According to our baseline findings, loans to these firms are priced at approximately 57 basis points higher than the corresponding spread to non-bounded firms. These results are robust to several changes in the baseline specification and alternative estimation methods. We calculate the additional cost for the average loan size and maturity to be approximately USD 7.8 million annually.

We further investigate the mechanisms for this asymmetric increase in loan spreads. We find that rating-based regulatory frictions partially explain our results. Given this, we focus on lenders with different capacities to absorb risk. Among them, better-capitalized banks charge lower spreads to bounded borrowers, partially reversing the spread increase after the downgrade. This is also the case for traditional banks, as these have different risk preferences and no regulatory constraints to hold speculative grade securities relative to institutional (nonbank) lenders. Moreover, we pinpoint the role of bank competition, as the entire increase in the spreads of bounded firms is concentrated in loans from banks with high market power.

We also document an operating demand-side channel, which is contingent on certain firm characteristics. Specifically, the aggravating effect of downgrades is mitigated for larger, low-leverage and non-financially constrained bounded firms. Global diversification is an additional moderating factor, as cross-listed firms and firms with greater reliance on foreign sales face lower spreads following the downgrade event.

Our findings unambiguously show that sovereign credit impairments adversely affect the cost of loans for bounded firms. We attribute this to the relative bargaining power between lenders and borrowers. In this regard, relationship borrowers receive loans at lower rates than first-time borrowers. This is also evident for non-bank-dependent borrowers with access to alternative financing, either external (bond market) or internal (cash holdings or retained earnings). Future research in this area could focus on whether sovereign default risk spillovers are further reflected in the bounded firms' stock price.

Figure 1. Regression coefficients from event study

The figure reports the regression coefficients and standard errors from an event study with a (-2, +2) window around each sovereign downgrade. The dependent variable is the all-in spread drawn (AISD), defined as the sum of the spread over LIBOR plus any facility fee. Estimation method is OLS with standard errors clustered by firm. The control variables and fixed effects are the control variables and fixed effects respectively of specification (1) of Table 4. Panel A reports the regression coefficients, where the event study is conducted separately for the subsample of bounded firms and for the subsample of non-bounded firms. The subsample of bounded firms includes borrowers with credit rating equal to or above the borrowers' country credit rating in the year before the loan facility's origination year and the subsample of non-bounded firms includes borrowers with credit rating at most two notches below the borrowers' country credit rating in the year before the loan facility's origination year. Panel B reports the coefficients on Bound from an event study with a (-2, +2) window around each sovereign downgrade. Bound is a binary variable equal to one if the borrower's credit rating is equal to or above the borrower's country credit rating in the year before the loan facility's origination year and equal to zero if the borrower's credit rating is at most two notches below. The regression coefficient (average spread in basis points) is depicted on the Y-axis and the corresponding year is depicted on the X-axis.

Panel A Panel B The table reports summary statistics for key firm characteristics and loan terms distinguishing between bounded and non-bounded borrowers and pre-and post-downgrade periods. All variables are defined in Table A1. Panel A reports the mean value of firm characteristics for the group of bounded firms (i.e., firms with a credit rating equal to or above their sovereign's rating) and for the group of non-bounded firms (i.e., firms with a credit rating at most two notches below their sovereign's rating) and the results from the mean-comparison test for differences in the mean between observations for the two groups (260 and 343 firm-year observations respectively). Panel B reports the mean value of firm characteristics for bounded firms before and after sovereign downgrades and the results from the mean-comparison test for differences in the mean between observations for the two periods (317 and 26 firm-year observations respectively). Panel C reports the mean value of terms on all loan facilities before and after sovereign downgrades and the results from the mean-comparison test for differences in the mean between observations for the two periods (4,764 and 506 loan-level observations respectively ), defined as the sum of the spread over LIBOR plus any facility fee and all variables are defined in Table A1. The estimation method is OLS with standard errors clustered by firm and year. In specification (1), the treatment group (i.e., when Bound is equal to one) includes all borrowers with credit rating one notch below the borrower's country credit rating in the year before the loan facility's origination year and the control group (i.e., when Bound is equal to zero) includes all borrowers with credit rating at least two notches below. In specifications ( 2)-( 4), the treatment group (i.e., when Bound is equal to one) includes all borrowers with credit rating equal to or above the borrower's country credit rating in the year before the loan facility's origination year and the control group (i.e., when Bound is equal to zero) includes all borrowers with credit rating at most two notches below. In specification ( 2 
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Relationship lending A binary variable equal to one for a prior loan facility between the lender and the borrower in the 5-year period before the loan facility's origination year, and zero otherwise.
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Relationship lending number The ratio of the number of prior loan facilities between the lender and the borrower in the 5-year period before the loan facility's origination year to the total number of loans received by the borrower during the same period.
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E. Explanatory variables: Lender characteristics Bank size

The log of total bank assets. Compustat Bank ROA

The return on total bank assets.

Compustat Bank NPLs

The ratio of non-performing loans to total bank loans. Compustat dataset, we consequently cluster errors by borrower's country and year (column 3), and by borrower's country and firm (column 4). Our last specification adopts a more demanding clustering, as standard errors are clustered by borrower's country and firm and year. Across all specifications, estimates remain almost identical to our baseline results.

Thus far, we assume that all loans enter the model with equal weights. Normally, the fixed effects in Table 3 provide a safeguard against cross-country variations. We nevertheless acknowledge that our empirical specification might leave the analysis open to the critique that countries receiving either more or fewer loans may affect our results disproportionately. To this end, we re-estimate our preferred specification using several different weights based on the country-year number of loans. We retain the same set of fixed effects and report results from this exercise in Table A9. Across all specifications, and irrespective of the type or frequency of the chosen weight, the coefficient on Bound × Sovereign downgrade retains its positive and statistically significant value. As for the coefficients on the set of loan-and bank-level controls, these are in line with those suggested by our baseline regressions.

Thus far our results could be subject to a sample-selection bias, in the sense that the variables driving our findings might further determine the firm's decision to receive a loan from a particular bank. It may be, for instance, that the impact of sovereign ceiling on loan contracting is due to affected (bounded) firms being the ones more likely to request a loan. To eliminate this potential selection bias, we follow Dass and Massa (2011) and employ [START_REF] Heckman | Sample selection bias as a specification error[END_REF] two-stage model to calculate the probability that a firm enters into a loan deal. In the first stage,

we run a probit model to estimate the firm's loan-taking decision. During this stage, our loan sample is extended and includes all syndicated loan facilities available in Dealscan. We calculate Heckman's lambda (inverse mills ratio) and include it as an additional control variable in the second-stage OLS estimation of specifications (1)-(3) of Table A10.

In line with Dass and Massa (2011), we assume that the borrower's decision to get a syndicated loan is a function of the main determinants of the decision to borrow in general.

Consequently, our probit regression is augmented with a set of loan-, bank-, and firm-level characteristics; a set of weights for the number, origin, and direction of loans made in a given year; and year, bank, firm, lender's and borrower's country dummies. Our set of annual weights include the number of loans made by a given bank (Bank loans), the number of loans to a given firm (Firm loans), and the number of loans between a given bank-firm pair (Bank-firm loans).

We present results in columns ( 1)-(3) of Table A10 (Panels A and B). Probit estimates (Panel A), indicate that the higher the firm's size and return on assets and the lower the leverage, the more likely is the completion of a syndicated loan deal. Loans of a greater amount and shorter maturity are more likely to be granted, particularly when they include many lenders, are secured, and carry pricing provisions and covenants. Importantly, estimates from the secondstage regressions (Panel B) confirm the asymmetrically strong positive impact of the sovereign ceiling on AISD (as reflected in the coefficient on Bound × Sovereign downgrade).

Next, we control for differences stemming from the macroeconomic and institutional environment in the borrower's country, as these factors are known to also influence lending decisions (see, e.g., [START_REF] Delis | Democracy and credit[END_REF]. We include certain macroeconomic and institutional controls (debt-to-GDP ratio, inflation dynamics, prevalence of democratic institutions, economic freedom, real interest rate) and a measure of global uncertainty (stock market volatility). In theory, the slow-moving nature of these variables should cause them to correlate strongly with the borrower's country and country-pair fixed effects employed in Table 3. Due to their high pair-wise correlations, we do not employ all variables simultaneously.

Results from this exercise remain very similar to our baseline (Table A11).

Finally, Table A12 considers the effect of sovereign ceiling on other loan characteristics.

We sequentially estimate our baseline specification with each of the remaining loan terms as dependent variables (and including AISD in our set of control variables). Given the role of loan fees in the syndicated loan contract (see [START_REF] Berg | The total cost of corporate borrowing in the loan market: Don't ignore the fees[END_REF], in column (1) we replace AISD as the dependent variable with the commitment plus facility fees, defined as allin spread undrawn (AISU). 16 The positive and statistically significant coefficient on the interaction term suggests that the sovereign ceiling rule is further reflected on the spread of the undrawn portion of the loan. We subsequently examine other non-price terms. Estimates in columns ( 2)-( 6) reveal no effect on the amount, maturity, security and composition of loans, as the coefficients on Bound × Sovereign downgrade are not statistically significant. 16 A constraining factor of the global DealScan database is that the reporting of fees is limited, either because loan deals do not include specifications for undrawn funds or simply due to missing information. 

Table 1 . Summary statistics

 1 The table reports summary statistics (number of observations, mean, standard deviation, minimum and maximum values) for all variables used in the estimations of the main text. All variables are defined in TableA1.

		Obs.	Mean	Std. dev.	Min.	Max.
	AISD	5,270	96.55	88.90	-1.00	703.00
	AISU	1,325	16.37	21.52	0.75	180.00
	Sovereign downgrade	5,270	0.10	0.29	0.00	1.00
	Sovereign downgrade lc	5,190	0.13	0.34	0.00	1.00
	Bound	5,270	0.63	0.48	0.00	1.00
	Loan amount	5,270	20.14	1.37	14.51	24.15
	Loan amount (USD million)	5,270	1,370.00	2,490.00	2.00	30,900.00
	Maturity	5,270	38.38	26.82	3.00	234.00
	Collateral	5,270	0.19	0.39	0.00	1.00
	Number of lenders	5,270	19.08	12.71	1.00	68.00
	Performance provisions	5,270	0.08	0.27	0.00	1.00
	General covenants	5,270	0.11	0.45	0.00	4.00
	Bank size	5,270	14.05	0.77	10.42	15.14
	Bank ROA	5,270	0.42	0.44	-0.98	2.91
	Bank NPLs	5,270	0.65	0.82	0.00	5.52
	Bank capital	3,969	14.18	2.83	8.53	31.9
	Firm size	5,270	12.41	2.72	5.00	24.49
	Firm ROA	5,270	7.82	5.75	-25.55	36.28
	Firm debt	5,270	19.38	13.20	0.00	81.82
	Firm tangibility	5,270	27.47	26.10	0.00	95.61
	Firm foreign sales	4,966	0.10	0.24	0.00	1.00
	Relationship lending number	5,270	0.13	0.26	0.00	1.00
	Bond-to-loan ratio	5,270	0.06	0.31	0.00	4.48
	GDP growth	5,270	4.15	3.63	-7.80	25.16
	GDP per capita	5,270	26,122.55	15,921.38	2,792.31	119,973.60

Table 2 . Summary statistics for bounded firms vs. non-bounded firms

 2 

Table 3 . Baseline results with different fixed effects Adj

 3 

	). The *, **, and *** marks

Table 6 .

 6 Placebo testsThe table reports coefficients and t-statistics [in brackets]. The distinguishing feature is a number of different placebo tests. The dependent variable is the all-in spread drawn (AISD

Table 7 . Rating-based regulation

 7 ), Sovereign downgrade is replaced by Recession, i.e., a binary variable equal to one if the borrower's country experiences a recession (that is not accompanied by a sovereign downgrade), and otherwise zero. In specification (3), Sovereign downgrade is replaced by Crisis, i.e., a binary variable equal to one for the 2007-2009 financial crisis, and otherwise zero (countries downgraded during the crisis are excluded). In specification (4), Sovereign downgrade is replaced by Currency crisis, i.e., a binary variable equal to one if the borrower's country experiences a currency crisis (that is not accompanied by a sovereign downgrade), and otherwise zero. All specifications include bank, firm, lender's country, borrower's country, loan type and purpose fixed effects. Specifications (1) and (2) additionally include year effects. The *, **, and *** marks denote statistical significance at the 10%, 5%, and 1% level, respectively.The table reports coefficients and t-statistics [in brackets]. The distinguishing feature is the interaction of the bound and sovereign downgrade indicators with indicators for sovereign rating migration to a new broad rating category, defined by Basel II capital requirement rules, as a consequence of a downgrade. The dependent variable is the all-in spread drawn (AISD), defined as the sum of the spread over LIBOR plus any facility fee and all variables are defined in TableA1. Estimation method is OLS with standard errors clustered by firm and year. In specification (1), Bound × Sovereign downgrade is interacted with RW change, i.e., a binary variable equal to one for a sovereign rating migration to a new broad rating category, and equal to zero for a sovereign rating migration within the same broad rating category. Specification (2) replicates specification (1) for broad rating categories within the investment grade category (i.e., with credit rating from AAA+ to BBB-). In specification (3), Bound × Sovereign downgrade is interacted with RW change (to non-invest. grade), i.e., a binary variable equal to one for a sovereign rating migration from the investment grade category to the non-investment grade category (i.e., with credit rating below BBB-).

		(1)	(2)	(3)	(4)
		1 notch below vs. at	Recession	2007-2009 crisis	Currency crisis
		least 2 notches below			
	Bound	-5.234	-6.734	-4.198	-8.696
		[-0.474]	[-1.095]	[-0.404]	[-0.761]
	Sovereign downgrade	-23.301			
		[-0.659]			
	Bound × Sovereign downgrade	7.199			
		[0.188]			
	Recession		-32.845**		
			[-2.266]		
	Bound × Recession		14.957		
			[0.837]		
	Crisis			-5.371	
				[-0.170]	
	Bound × Crisis			-22.798	
				[-0.888]	
	Currency crisis				-1.731
					[-0.132]
	Bound × Currency crisis				14.678
					[0.805]
	Observations	1,952	5,270	5,270	5,095
	Adj. R-squared	0.828	0.767	0.700	0.701
	Controls	Y	Y	Y	Y
	Fixed effects	Y	Y	Y	Y

Table A1 . Variable definitions and sources

 A1 

	Variable	Description	Source
	A. Dependent variables in main specifications	
	AISD	All-in spread drawn, defined as the sum of the spread over LIBOR plus any facility	DealScan
		fee.	
	AISU	All-in spread undrawn, defined as the sum of the facility fee and the commitment	DealScan
		fee.	
	B. Main explanatory variables: Bounded firms	
	Bound	A binary variable equal to one if the borrower's credit rating is equal to or above	S&P
		the borrower's country credit rating in the year before the loan facility's origination	Credit Ratings
		year and equal to zero if the borrower's credit rating is at most two notches below.	
	C. Explanatory variables: Sovereign downgrade	
	Sovereign downgrade	A binary variable equal to one if the sovereign's long-term foreign-currency credit	S&P
		rating is downgraded in the year before the loan facility's origination year, and zero	Credit Ratings
		otherwise. Sovereign downgrade lc is the equivalent variable for local-currency	
		credit ratings.	
	Short-term downgrade	A binary variable equal to one if the sovereign's short-term foreign-currency credit	S&P
		rating is downgraded in the year before the loan facility's origination year, and zero	Credit Ratings
		otherwise.	
	Outlook downgrade	A binary variable equal to one if the outlook on the sovereign's long-term foreign-	S&P
		currency credit rating is downgraded in the year before the loan facility's	Credit Ratings
		origination year, and zero otherwise.	
	RW change		S&P
			Credit Ratings
	D. Explanatory variables: Loan characteristics	
	Loan amount	Log of the loan facility amount in USD.	DealScan
	Maturity	Loan duration in months.	DealScan
	Collateral	A binary variable equal to one if the loan is secured with collateral, and zero	DealScan
		otherwise.	
	Number of lenders	The number of banks involved in the syndicated loan.	DealScan
	Performance provisions	A binary variable equal to one if the loan has performance pricing provisions, and	DealScan
		zero otherwise.	
	General covenants	A binary variable equal to one if the loan has covenants, and zero otherwise.	DealScan
	Loan type	A series of binary variables indicating loan type (e.g., term loans, revolvers, etc.).	DealScan
	Loan purpose	A series of binary variables indicating loan purpose (e.g., corporate purpose, debt	
		repayment, etc.)	

A binary variable equal to one for a sovereign rating migration to a new broad rating category, and equal to zero for a sovereign rating migration within the same broad rating category. RW change (within invest. grade) is the equivalent variable for migration to broad rating categories within the investment grade category (i.e., with credit rating from AAA+ to BBB-). RW change (to non-invest. grade) is the equivalent variable for migration from the investment grade category to the noninvestment grade category (i.e., with credit rating below BBB-).

Although rating agencies have moved away from strict enforcement of the sovereign ceiling since the late 1990s, corporate ratings that pierce the ceiling are still not common (seeAlmeida, Cunha, Ferreira and Restrepo, 

2017).2 This represents approximately 25% of the total cross-border claims in loans and deposits reported by BIS banks, which amounted to USD 22 trillion (source: Refinitiv Global Syndicated Loans Review, 2022; BIS Locational banking statistics, 2022).

Credit ratings from S&P, along with ratings from Moody's, are further allowed to be used for determining risk weights under Basel II.

Two alternative solutions are provided by the models of[START_REF] Callaway | Difference-in-differences with multiple time periods[END_REF] and[START_REF] Sun | Estimating dynamic treatment effects in event studies with heterogeneous treatment effects[END_REF]. However, these assume a panel dataset and only one change in the cross-section: since for certain treated firms in Brazil, Greece, Italy, Mexico, Philippines and Turkey we observe more than a single sovereign downgrade,

We map the credit ratings into 22 numerical values, where 1 corresponds to the highest rating (AAA) and 22 to the lowest (default).

The sample for this exercise involves the construction of non-overlapping continuous 5-year or 7-year windows for each borrower country, each with a unique sovereign downgrade (countries with multiple downgrades within each window are excluded); this leads to a drop in the number of observations relative to our baseline specification.

Under Basel II, credit ratings determine the minimum amount of capital that banks (and other non-banks) maintain as reserves for the risk-weighted assets in their books. The risk-weights for claims on sovereigns (standardised approach) are: AAA to AA-(0%), A+ to A-(20%), BBB+ to BBB-(50%), BB+ to B-(100%), and below B-(150%).

These are certain loan facilities (Term Loan B or higher), which are typically sold to non-bank investors directly after origination in the secondary loan market (seeFleckenstein, Gopal, Gutiérrez and Hillenbrand, 2020).

As discussed above, institutional investors generally charge a higher spread relative to non-institutional lenders. Unless the loan carries a relatively higher spread in the primary market, institutional investors would be willing to pay less than expected in the secondary market. In this case, the loan will be sold below par in the secondary market, causing sellers (underwriters in the primary market) to incur a loss[START_REF] Lim | Syndicated loan spreads and the composition of the syndicate[END_REF][START_REF] Beyhaghi | Institutional investors and loan dynamics: Evidence from loan renegotiations[END_REF][START_REF] Bruche | Pipeline risk in leveraged loan syndication[END_REF].

Table 4. DID event study

The table reports estimates from an event study, with different time windows around each sovereign downgrade event. The dependent variable is the all-in spread drawn (AISD), defined as the sum of the spread over LIBOR plus any facility fee and all variables are defined in Table A1. The estimation method is OLS with standard errors clustered by firm. Specification (1) reports estimates from an event study with a (-2, +2) window around each sovereign downgrade. Post-downgrade is a binary variable equal to one for the period after the sovereign downgrade [i.e., when the window assumes values of +1 (the year after the sovereign downgrade) or +2 (two years after the downgrade)], and zero otherwise. Specification (2) replicates the event study in specification (1) with a (-3, +3) window. Specifications (3) and (4) replicate specifications (1) and ( 2) respectively for the subsample of borrowers that received at least one loan before the sovereign downgrade and at least one loan after the sovereign downgrade. All specifications include, bank, firm, lender's country, borrower's country, loan type and loan purpose fixed effects. The *, **, and *** marks denote statistical significance at the 10%, 5%, and 1% level, respectively.

(1) (-2, +2) window

(2) (-3, +3) window

(3) (-2, +2) window (4) (-3, +3) The dependent variable is the all-in spread drawn (AISD), defined as the sum of the spread over LIBOR plus any facility fee and all variables are defined in Table A1. The estimation method is OLS with standard errors clustered by firm and year. In all specifications the control group (i.e., when Bound is equal to zero) includes all borrowers with credit rating exactly one notch below the borrower's country credit rating in the year before the loan facility's origination year. Specification (1) estimates the baseline specification (column 3 of Table 3) restricting the control group of non-bounded firms to those with credit rating one notch below the borrower's country credit rating in the year before the loan facility's origination year. Internet Appendix Regulation and information costs of sovereign distress:

Evidence from corporate lending markets Abstract This Appendix is intended for internet use only. The first section includes the definitions of variables employed. The second section includes information on the construction of the sample. The third section includes the discussion of additional results and robustness checks.

Bank capital

The ratio of capital to total bank loans.

Compustat Bank Lerner index

The Lerner index of the bank, which equals (p-mc/p), where p is the average lending rate given by each bank in each year and mc is the marginal cost of producing bank output (also at the bank-year). We proxy the lending rate from the ratio of interest income to total commercial loans and we estimate the marginal cost from the non-parametric estimation of a cost function.

Compustat and own estimations

Non-bank lead arranger A binary variable equal to one if the lead arranger is a non-bank lender, and zero otherwise.

DealScan

Non-bank loan A binary variable equal to one if the loan facility is a Term Loan B or higher, and zero otherwise.

DealScan F. Explanatory variables: Borrower characteristics Firm size

The log of total firm assets. Compustat Firm ROA

The return on total firm assets.

Compustat Firm debt

The ratio of firm debt to total assets.

Compustat Firm equity

The log of firm equity capital. Compustat High firm cash A binary variable equal to one if the firm's cash holdings (as a share of total assets) is above the sample mean, and zero otherwise.

Compustat

High firm retained earnings A binary variable equal to one if the firm's retained earnings (as a share of common equity) is above the sample mean, and zero otherwise,

Compustat

Firm KZ index A binary variable equal to one if the firm's Kaplan-Zingales index is in the top tercile of our sample and equal to zero if it is in the bottom tercile. The index is constructed following Lamont, Polk and Saá-Requejo (2001) and Farre-Mensa and Ljungqvist ( 2016).

Compustat

Non-dividend payer A binary variable equal to one if the firm has a history of zero dividends on common stock going as far back as 1993 (the first year of our sample), and zero otherwise.

Compustat

Firm foreign sales

The ratio of foreign sales to total firm sales. Compustat Cross-listed A binary variable equal to one if the firm's common shares are listed on one or more foreign stock exchanges in addition to the firm's domestic stock exchange, and zero otherwise.

Compustat; Firm disclosures

Bank dependency

A binary variable equal to one if the current lead bank made at least 50% of the firm's total loan amounts over the past three years, and zero otherwise.

DealScan

Bond issue A binary equal to one if the firm issued a bond over the past three years, and zero otherwise.

SDC Bond-to-loan ratio

The ratio of the firm's total amount of bond financing over the past three years over the total amount of syndicated loan financing over the same period.

DealScan; SDC

G. Explanatory variables: Borrower's country characteristics GDP growth

The difference in annual GDP growth rate (%) between the lender's country and the borrower's country.

WDI GDP per capita

The difference in annual GDP per capita in constant prices between the lender's country and the borrower's country.

WDI

Table A3. Difference-in-Differences in firm credit ratings around sovereign downgrades

The table reports coefficients and t-statistics [in brackets] with robust standard errors by firm from the estimation of Difference-in-Differences treatment effects for corporate credit ratings before and during sovereign downgrades. The estimation is conducted at the firm-year-level and includes borrowers from the loan-level sample. The dependent variable is Firm credit rating, i.e., the firm's credit rating converted to a numerical scale (from 1 to 22) with 1 corresponding to the highest rating (AAA) and 22 to the lowest (default) and all variables are defined in Table A1. 

Additional results

This section includes the discussion of additional results and robustness checks. In Table A5 of the Appendix, we replicate the estimations of Table 3 by replacing Sovereign downgrade with its local-currency counterpart (Sovereign downgrade lc). Results across all specifications mirror those of Table 3 for all variables of interest. Non-surprisingly, the results are similar considering the strong positive correlation between the two types of credit ratings, as foreigncurrency rating downgrades are almost always accompanied by local-currency downgrades.

The marginally weaker coefficient on our interaction term, which now ranges from 52.6 to 55.4

bps might be attributed to the fact that insurance on sovereign debt is mostly denominated in foreign currency, thereby inducing greater sensitivity to foreign-currency rating changes relative to rating changes in local currency.

In Table A6, we examine the sensitivity of our estimates to the "bad controls" problem, by interchangeably excluding loan-level control variables from our specifications. We initially omit all loan controls (column 1) and sequentially introduce a different combination of nonprice terms (Loan amount, Maturity, Collateral, Number of lenders, Performance provisions, General covenants) in columns ( 2)-(4). Irrespective of the specification used, the coefficient on the interaction term remains consistently positive and statistically significant pointing to higher cost of credit for bounded firms relative to non-bounded ones. Moreover, in Table A7 we replicate the specifications of Table 3 for an extended sample, where we relax our restriction that the borrower's credit rating is at most two notches below its sovereign's. The extended group of non-bounded firms now includes borrowers with any rating below the rating of their sovereign. Results from this exercise are very similar to our baseline.

In Appendix Table A8, we confirm the insensitivity of our inferences to the type of standard error clustering used. In this respect, we initially cluster standard errors by loan and year, and loan and firm (column 1 and 2 respectively). Given, the multi-country nature of our 

Table A9. Weighted least squares

The table reports coefficients and t-statistics [in brackets]. The distinguishing feature is the consideration of different weights based on the number of loans between given bank-firm pairs and country-pairs. The dependent variable is the all-in spread drawn (AISD), defined as the sum of the spread over LIBOR plus any facility fee and all variables are defined in Table A1. Estimation method is weighted least squares with standard errors clustered by firm and year. In specification (1), we weight by the number of loans between the lender's country and the borrower's country to the total number of loans in our sample. In specification (2), we employ the weight of specification (1) at the yearly frequency. In specification (3), we weight by the number of loans between the lender and the borrower's country to the total number of loans in our sample. In specification (4), we employ the weight of specification (3) at the yearly frequency. In specification (5), we weight by the number of loans between the lender and the borrower to the total number of loans in our sample. In specification (6), we employ the weight of specification (5) at the yearly frequency. All specifications include year, bank, firm, lender's country, borrower's country, loan type and purpose fixed effects. The *, **, and *** marks denote statistical significance at the 10%, 5%, and 1% level, respectively.

( A1. Estimation method is OLS with standard errors clustered by firm and year. In specification (1), the dependent variable is the all-in spread undrawn (AISU), defined as the sum of the facility fee and the commitment fee. In specification (2), the dependent variable is Loan amount, defined as the log of the loan facility amount in USD. In specification (3), the dependent variable is Maturity, defined as the loan duration in months. In specification (4), the dependent variable is Collateral, i.e., a binary variable equal to one if the loan is secured with collateral, and zero otherwise. In specification (5), the dependent variable is Number of lenders, i.e., the number of banks involved in the syndicated loan. In specification (6), the dependent variable is General covenants, i.e., a binary variable equal to one if the loan has covenants, and zero otherwise. All specifications include year, bank, firm, lender's country, borrower's country, loan type and purpose fixed effects. The *, **, and *** marks denote statistical significance at the 10%, 5%, and 1% level, respectively.

(