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Abstract 
 
This paper analyses the effect of the capital structure of lenders on the capital structure of their 

borrowers. We provide new evidence on the capital structure determinants of non-financial firms 

and contribute to the discussion on the effect of the financial sector on the real economy.  Using 

syndicated loan contracts, we identify the most important lenders for each borrower and construct a 

proxy for the borrower’s banking network. Keeping the effect of size, tangibility, market to book, 

profitability, and risk fixed, we find that a 1 percentage point increase in the average of lenders’ 

leverage leads to an increase of 12 basis points in borrowers’ leverage. The positive effect of 

lenders’ leverage on the leverage of their borrowers implies that further deleveraging of the 

financial sector may lead to less indebtedness and vulnerability of the real economy. We also find 

evidence that macroeconomic variables, such as GDP growth and inter-bank short-term interest 

rates, have explanatory power for the leverage of non-financial companies. 
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1. Introduction 
 
 
This paper analyses the effect of the capital structure of lenders on the capital structure of their 

borrowers. We provide new evidence on the capital structure determinants of non-financial firms 

and contribute to the discussion on the effect of the regulated financial sector on the real economy. 

Using syndicated loan contracts, we identify the most important lenders for each borrower and 

construct a proxy for the borrower’s banking network. Keeping the effect of size, tangibility, 

market-to-book, profitability, and risk fixed, we find that a 1 percentage point increase in the 

average of lenders’ leverage leads to an increase of 12 basis points in borrowers’ leverage. We 

further find that the effect of lenders’ leverage is smaller for the borrowers with low distress costs 

because such borrowers rely on leverage and the tax benefits of debt to a lesser extent. Our results 

are robust to the inclusion of macroeconomic variables. We also find evidence that macroeconomic 

variables, such as GDP growth and inter-bank short-term interest rates, have explanatory power for 

the leverage of non-financial companies. 

Graham et al. (2014) find that the relations between aggregate leverage and financial 

intermediation as well as corporate debt and supplies of securities are the most statistically 

important and may become the most promising areas for future research. Recent empirical studies 

incorporate the characteristics of peer firms into capital structure models (Leary & Roberts, 2014), 

but the empirical research lacks evidence on the relation between the capital structure decisions of 

lenders and their borrowers. We contribute to the literature on the capital structure of non-financial 

firms by analysing the effect of the capital structure of lenders on the capital structure of their 

borrowers. 

Analysing the effect of the leverage of financial firms on non-financial firms is not only interesting 

for the corporate finance literature; this analysis provides evidence on the effect of the regulation of 

the financial sector on the total indebtedness of the economy. The growing global debt and 

leverage are creating risks of another financial crisis and a slowdown of economic growth. Since 

2007, the global debt has increased by 57 trillion USD, raising the ratio of debt to GDP by 17 

percentage points.1 The regulation of the financial sector has recently led to its deleveraging, but 

non-financial sectors still use debt intensively. In general, according to Graham et al. (2014), 

1 Estimates from McKinsey Global Institute: 
http://www.mckinsey.com/insights/economic_studies/debt_and_not_much_deleveraging 

2 

                                                 



unregulated US corporations have substantially increased their debt usage over the past century: 

the aggregate corporate balance increased from 25% liabilities in the 1930s to over 65% liabilities 

by 1990.  

By limiting banks’ leverage, regulators place a stricter limit on the relative level of debt that banks 

can use to finance their assets. The positive effect of lenders’ leverage on the leverage of their 

borrowers implies that further deleveraging of the financial sector may lead to less indebtedness 

and vulnerability of the real economy. 

Following the study by Gornall and Strebulaev (2015), our empirical model assumes that a 

borrower makes a decision on its capital structure by trading off the distress costs and tax benefits 

of his own debt and the distress costs and the tax benefits of his banking network. A borrower does 

not observe the distress costs and tax benefits of a banking network directly but rather makes 

decisions based on the financing terms that his banking network provides. These financing terms 

depend on the level of banks’ leverage. Our data demonstrate that banks with higher leverage are 

able to provide their clients with lower interest on loans because such banks pay less tax on interest 

income and have higher surplus to pass to the borrower. If the banking network charges high 

interest rates due to its low leverage, we expect a borrower to prefer equity financing. Our 

empirical model further assumes that the leverage ratio of a borrower linearly depends on the 

weighted leverage of lenders’ leverage. We focus on a linear specification of the model to 

emphasize the intuition, but we also allow for non-linearity by testing whether the relation between 

borrowers’ and lenders’ leverages differs for high and low levels of distress costs. Our empirical 

model confirms the existence of a linear effect of lenders’ leverage on the leverage of their 

borrowers as well, as we expect the lender–borrower relation to be weaker for borrowers with 

lower distress costs, as measured by Altman’s Z-score. We find that the effect of lenders’ leverage 

on the leverage of their borrowers does not differ for high and low levels of lenders’ leverage. The 

magnitude of the coefficient of lenders’ leverage is comparable to the magnitude of the firm-level 

control variables, and the coefficients of the control variables confirm some findings from previous 

studies. For example, the positive effect of size and the negative effect of profitability are similar to 

the results obtained by Frank and Goyal (2009) and Leary and Roberts (2014).  

We use several measures of borrowers’ leverage as the dependent variable as well as several 

measures of average lenders’ leverage. We find statistically robust results only for leverage as 

measured by the book value of debt to the book value of total assets. The results for the market 
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leverage are ambiguous. We do not find any effect of lenders’ leverage on the leverage of their 

borrowers if we measure lenders’ leverage as the total liabilities to assets or total deposits to assets. 

We explain the difference in significance for different measurements of leverage by different 

reasons driving lenders’ decision to issue one or another type of liability. One of the reasons why 

banks prefer to issue debt is tax benefits; if borrowers’ and lenders’ leverages are related through 

the tax benefits of debt, this relation should be reflected in the coefficients of debt to assets. The 

coefficients of total liabilities and deposits to assets are not significant because it is not clear 

whether these liabilities transfer the tax benefits of debt to a borrower.  

Finally, we have to keep in mind that the effect of lenders’ leverage on the leverage of their 

borrowers might be underestimated due to measurement error in the dependent variable and 

regression attenuation bias. By using the weighted average of lenders’ leverage, we measure only 

part of the lender–borrower relation observed through syndicated lending, and we do not observe 

exhaustive information on the relation between borrowers and lenders.  

To relate borrowers to lenders, we use DealScan, a database that provides historical information on 

the terms and conditions of syndicated loans in the global commercial market. To include financial 

statements’ information in the analysis, we link DealScan with Compustat North America and S&P 

Capital IQ. Most of the information for the borrowers is downloaded from Compustat North 

America using the matching provided by Chava and Roberts (2008). We perform hand-matching of 

lenders with S&P Capital IQ. The sample period is from 1995 to 2014, and we cover North 

American, Asian, and European companies. Our study is the first to analyse firms from different 

regions in one sample. Data from different regions allow the investigation of the differences in 

capital structure in general rather than the differences in capital structure within a particular region 

or country. To account for the heterogeneity of firms from different countries, we control for 

time-invariant firm-specific characteristics using the fixed-effect panel regression, time dummies, 

and region–time dummies. To construct the weighted average of lenders’ leverage, we use data on 

3195 lenders and 2478 borrowers. The sample with non-missing data for all the variables consists 

of around 1000 borrowers2 with an average of 4.5 observations per borrower and around 1200 

lenders.  

2 The number of borrowers and lenders differs depending on whether the dependent variable is book or market 
leverage. 
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The remainder of the paper proceeds as follows. Section 2 discusses the related literature and 

section 3 reviews the theoretical background and describes the empirical model. In section 4, we 

outline the econometric model; section 5 describes the data and empirical results. Section 6 

presents robustness tests and section 7 concludes.  

2. Capital Structure of Non-financial Firms: Related Literature 
 
Two important capital structure theories are the trade-off theory (Kraus & Litzenberger, 1973) and 

the pecking order theory (Myers, 1984). According to the trade-off theory, debt financing provides 

a tax advantage compared with equity financing, but at the same time a high level of debt increases 

the probability of bankruptcy. The trade-off between the tax savings from debt and the financial 

cost of bankruptcy determines the capital structure of a firm. The pecking order theory suggests 

that firms would prefer internal funds (retained earnings or initial equity) to finance their 

investments. If a firm lacks internal financing, it would prefer to issue debt first and equity only as 

the last resort.  

Empirical tests of the pecking order and trade-off theories provide evidence on the important 

determinants of leverage. For example, Hovakimian et al. (2001) analyse the optimal choice of 

debt to equity ratio for a large sample of US firms and find that past profits and stock prices play an 

important role in the firms’ decision to issue debt or equity. Jandik and Makhija (2001) examine the 

firm-specific determinants of leverage for a sample of pooled time-series cross-sectional data for a 

single industry (electric and gas utilities) for the period 1975–1994. They conclude that bankruptcy 

costs, growth, non-debt tax shields, collateral profitability, size, and risk are important 

determinants of leverage, even though the risk has a positive sign, contrary to both the pecking 

order and the trade-off theory. Fama and French (2002) conclude that the pecking order and 

trade-off theories share the same predictions regarding the effect of investments, size, and non-debt 

tax shield and make opposite predictions regarding the effect of profitability on leverage.  

Several studies extend the capital structure models with macroeconomic and industry-level 

variables. Korajczyk and Levy (2003) model the capital structure as a function of the 

macroeconomic conditions and firm-specific variables for samples of constrained and 

unconstrained firms. They find that leverage is counter-cyclical for the relatively unconstrained 

sample but pro-cyclical for the relatively constrained sample. MacKay and Phillips (2005) 

investigate the effect of industry on firms’ capital structure and find that industry’s effect accounts 
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for around 13% of the variation in the capital structure, but the capital structure also depends on a 

firm’s position within its industry. Leary and Roberts (2014) further investigate the effect of 

industry on the capital structure. They show that firms’ financing decisions are responses to the 

financing decisions and characteristics of their peer firms within the industry.  

Several theoretical papers develop models concerning the capital structure of banks by relating the 

functions of banks (credit and liquidity creation, issuance of deposits) to the characteristics of their 

customers. Below we briefly describe three of them and section 3.2 reviews the model, which 

serves as the theoretical background for our empirical analysis. Diamond and Rajan (2000) derive 

the implications of minimum capital requirements for banks, their lenders, and their borrowers. 

The authors model the optimal capital structure using the interaction between the depositors, the 

equity (debt) holders, and the borrowers of a bank. They show that trade-offs between liquidity 

creation, credit creation, and bank stability determine the optimal capital structure. Diamond and 

Rajan (2000) argue that banks’ capital structure also determines the nature of banks’ customers 

because different customers rely to different extents on liquidity and credit. Sundaresan and Wang 

(2014) analytically solve the liability structure of banks by connecting banks and non-financial 

firms. Another paper that relates the capital structure decisions of banks to their borrowers is that 

by Gornall and Strebulaev (2015). They argue that better diversification reduces banks’ asset 

volatility and enables banks to have high leverage and low interest rates. In their model, tax 

benefits from debt originate only at the bank level and banks’ and firms’ leverages act as strategic 

substitutes and strategic complements. A strategic complementarity effect arises because banks 

pass the tax benefits from debt to their borrowers. A strategic substitution effect arises because 

banks pass distress costs to their borrowers. 

 

3. Modelling of the Borrower–Lender Relation 
 
In the population of financial and non-financial firms, it is hard to identify the lenders of each 

particular firm. To match lenders to their borrowers, we use syndicated loan contracts.3 The use of 

syndicated loan contracts is perfectly suited to connecting borrowers and lenders due to the 

following reasons: 1) the total amount of the debt contract allows us to determine the extent to 

3 Usually, information on banks’ loans is confidential, but DealScan provides information on the syndicated loan 
transactions of large corporate and middle-market commercial loans filed with the Securities and Exchange 
Commission or obtained through other reliable public sources. 
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which a borrower depends on a lender; 2) the repayment schedule of the debt contract allows us to 

track changes in the borrower–lender relation over time; and 3) syndicated loan contracts allow us 

to relate a borrower to multiple lenders and a lender to multiple borrowers, which models the 

borrower–lender relation most realistically. Non-bank credit institutions can also become 

participants in a syndicate, but in this paper we focus on banking institutions and the majority of 

our sample consists of banks (section 5.1 describes the sample). To justify our empirical 

specification, the next section describes how syndicated loans work.  

3.1. Financing through syndicated loans 
 

In the absence of internal resources, a firm finances its expenses either with debt or with equity. 

Usually firms prefer debt to equity due to the tax benefits of debt (trade-off theory) or due to the 

higher cost of equity arising from asymmetric information between managers and investors 

(pecking order theory). Firms can borrow from financial markets or from banks. The choice 

between bank debt and directly placed debt is intensively discussed in the literature (see for 

example Diamond, 1991). In this article, we focus on banks as providers of debt for non-financial 

firms and investigate the effect of banks’ leverage on the leverage of their borrowers. Banks 

provide cheaper “informed” lending by controlling borrowers’ investment decisions (reducing the 

moral hazard) and diminishing the asymmetric information problem by monitoring the information 

about a borrower. Due to this monitoring activity, firms and financial intermediaries develop a 

long-term relationship. Through the provision of multiple financial services over time, banks 

gather information about their borrowers. In addition to monitoring and lending, banks also 

provide payment and saving services for firms and firms usually establish the relation with their 

bank at the early stage of their existence.  

When a borrower requires a loan, the bank provides financing as the sole lender or arranges a 

syndicate. Banks choose to syndicate a loan when they want to diversify the risks or the regulation 

does not allow them to allocate a large loan to a sole borrower (Simons, 1993). Banks usually 

arrange a syndicate 4 when they have a long history with a borrower. The bank arranging a 

syndicate is called the lead arranger. The lead arranger prepares the terms and conditions of the 

deal and tries to sell this deal to other banks. The syndication can be carried out in stages, during 

4 I thank Olga Yurchuk, my former colleague from Unicredit Bank, for explanations and discussions on how 
syndicated loans are organized in practice.  
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which the group of initial lenders (co-arrangers) provides a share of the facility and then finds more 

lenders to participate in the syndicate. If the borrower’s characteristics and terms of a deal are 

attractive to other lenders, banks can even compete for participation in the syndicate. If, in contrast, 

other lenders do not consider the deal to be safe or profitable, the lead arranger might have 

difficulties in selling the syndicate. Not selling the syndicate is costly for an arranger because 

firstly it has already invested resources in the preparation of the deal and secondly this bank might 

finance the total amount of credit as the sole lender, which increases the riskiness of its portfolio.  

When a syndicated loan is sold to a sufficient number of participants and they sign the facility 

agreement, one of the banks plays the role of an agent. The agent is a point of contact in a syndicate 

and monitors the compliance of the borrower with the terms of the contract; all the payments from 

and to a borrower are also made through the agent. All decisions of a material matter are made by 

all the participants or by their majority. The agent, lead arranger, and co-arrangers receive a fee for 

their services. The participants in a syndicate perform their own analysis and credit evaluation of a 

borrower because they reflect this loan on their balance sheet and make reserves. If a syndicated 

loan is rated lower than the bank, the bank’s rating can also be affected negatively. Moreover, if the 

participants in a syndicate are from different countries, they might have different standards of 

reporting for regulators; thus, they must implement monitoring of the borrower by themselves and 

not rely only on the monitoring and credit evaluation of the lead arranger. Even if the lead arranger 

of the syndicate has a close relationship with the borrower from the beginning, all the participants 

in the syndicate monitor the financial conditions of the borrower and have claims of equal seniority 

on the debt. We use value-weighted averages, in which the weight of a lender depends on the 

amount that each lender allocates within a syndicate. We dynamically update the weighting 

depending on the repayment of a loan or the issuance of a new loan. Considering all the participants 

in syndicated loans is important5 in our analysis because all the participants are responsible for a 

share of the loan and the terms of the loan are identical for all the syndicate members. Moreover, as 

Sufi (2007) notes, the participants in the syndicate are particularly concerned with problematic 

loans, because if a loan is downgraded lower than a lender’s own rating, the lender must increase 

the reserves or write off the loan. The next section describes the economic background of our 

empirical model and the computation of the weights.   

 

5 We use only the participants in the syndicate for which we have financial data. 
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3.2. Why borrowers’ capital structure should be related to the capital structure of their 
lenders 
 
This chapter explains the economic intuition behind the borrower–lender capital structure relation, 

following the explanation provided by Gornall and Strebulaev (2015). They derive a model of joint 

capital structure decisions of banks and borrowers by blending a structural model of bank portfolio 

returns with the trade-off theory of capital structure.  

In a competitive environment, if a bank does not provide financing terms that maximize the 

borrower’s value, the bank will be competed out of business. To remain on the market, a bank 

should pass its surplus to its borrowers by providing better financing terms, such as lower interest 

rates. If the bank is a monopolist, it can capture the entire firm’s value above the reservation price 

and still have incentives to set loan conditions that maximize the firm’s value. 

In our empirical model, we assume that the trade-off theory holds and tax benefits are important for 

the capital structure decisions of both borrowers and lenders. Following Gornall and Strebulaev 

(2015), we also assume that the only real tax benefits arise on the lenders’ level. Both borrowers 

and lenders receive tax benefits of debt, but banks also pay the income tax on the interest income 

received from their borrowers. The only real tax savings arise on the banks’ debt because the 

interest deductions of firms constitute part of the taxable income of the bank. Increased interest 

deduction of a firm corresponds to higher tax expenses of the bank. A crucial assumption of the 

model is that banks with high leverage charge lower interest rates than banks with low leverage. 

Since banks are willing to increase their income by lending to their customers, one of the ways to 

make up banks’ profits is to deduct more interest expenses from the taxable income by maintaining 

high leverage. Higher leverage allows banks to deduct more interest expenses; banks with low 

leverage have higher tax expenses and must charge customers higher interest rates to compensate 

for the high tax burden. Another reason why highly leveraged banks provide lower interest rates is 

that such banks have a large amount of interest-bearing deposits. To be able to pay the interest on 

deposits, banks need to invest these deposits as loans. If a bank’s leverage is high, it has many 

resources for investment. Such a bank is able (due to economies of scale) to allocate these 

resources with lower interest on loans. Deposits are an essential part of banks’ operations, and 

banks cannot easily decrease the leverage by reducing the amount of deposits (as deposits can even 

be used as loan collateral); thus, banks would rather receive lower margins than dispense with 
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deposits. Borrowers are willing to borrow from highly leveraged lenders because such lenders are 

able to provide lower interest rates. 

Since issuing debt always implies insolvency risk and imposes distress costs on lenders and 

borrowers, the level of lenders’ distress affects firms’ financing decisions too. According to 

Gornall and Strebulaev (2015), the total firm value is the sum of a firm’s equity and the value that 

the firm’s loan contributes to the bank. Both banks and borrowers choose the capital structure that 

maximizes the total firm value by trading off the firm’s bankruptcy costs, the bank’s bankruptcy 

costs, the firm’s and bank’s tax shield, and the bank’s tax costs.   

 

3.3. Computation of the weighted average of lenders’ leverage 
 
To test empirically whether the capital structure of borrowers is related to the capital structure of 

their lenders, we need to have data on the leverages of lenders and borrowers and the composition 

of the lenders’ loan portfolio (average of the payoffs from each of the bank’s n loans). In practice, 

the information on the k borrowers of the bank is confidential. The only publicly available 

information is that on counterparties and the contract terms of the syndicated loans, which 

constitute the substantial part of the firm’s debt. Using syndicated loan contracts, we do not 

observe the total amount of firm k’s borrowings from and repayments to banks; rather, we observe 

how much firm k borrowed within each syndicated loan agreement i (𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 ) with the agreed 

repayment (𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖). We do not observe the bank’s total loan portfolio either, but we observe the part 

of the bank’s loan portfolio issued through syndicated loans. We use the data on syndicated loans 

and their repayments to identify the most important banks for each firm and construct an 

approximate measure of firms’ banking network.   

Based on the observed amount of syndicated loan i, we define the matrix D of outstanding debt of 

firm k at time t. Each element of the debt matrix is written as follows: 

 
𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 = �

     
𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖 𝑡𝑡 < 𝑡𝑡𝑝𝑝

𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖 𝑡𝑡 ≥ 𝑡𝑡𝑝𝑝
 , 

(1) 

 

where 𝑡𝑡𝑝𝑝 is the start date of the loan’s repayment, 𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 is the amount of loan i that borrower k 

received at time t, and 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 is the payment instalment repaid in period t. Since syndicated loans 

imply multiple lenders, we use the debt matrix D to define the weight of each lender j in the total 

amount of the firm’s debt received through syndicated loans. 
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We compute the weight of each lender j in firm k’s debt at time t as follows: 

 
𝑤𝑤𝑗𝑗𝑖𝑖𝑖𝑖 =

∑ 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖
∑ ∑ 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑗𝑗𝑖𝑖 𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖

 , 
(2) 

 

where 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 is the amount of outstanding debt of firm k at time t, 𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖 is lender j’s allocation to a 

borrower k within a syndicate i at time t. We obtain the allocation 𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖 from the terms of each 

syndicated contract. We interpret weight 𝑤𝑤𝑗𝑗𝑖𝑖𝑖𝑖 as the measure of importance of each lender in the 

borrower’s banking network. 

In contrast to the loan portfolios, information on the leverages of borrowers and lenders is 

observable. We denote the leverage of bank j at time t as 𝑌𝑌𝑗𝑗𝑖𝑖 and the leverage of firm k at time t as 

𝑍𝑍𝑖𝑖𝑖𝑖. To test whether lenders’ leverage affects the leverage of their borrowers, we use 𝑤𝑤𝑗𝑗𝑖𝑖𝑖𝑖 to 

weight the importance of each lender to the capital structure decision of a borrower. The use of the 

weighting 𝑤𝑤𝑗𝑗𝑖𝑖𝑖𝑖  allows us to construct the average of j (j=1…J) lenders’ leverage for each 

borrower k (𝑌𝑌𝑖𝑖𝑖𝑖∗ ) at time t: 

 
𝑌𝑌𝑖𝑖𝑖𝑖∗ = �𝑤𝑤𝑗𝑗𝑖𝑖𝑖𝑖

𝐽𝐽

𝑗𝑗=1

𝑌𝑌𝑗𝑗𝑖𝑖 . 
(3) 

 

To illustrate how we compute Ykt∗ , let us consider what the elements of matrix D look like after the 

multiplication with lenders’ allocation (𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖). For simplicity, we consider only three lenders, 

j=1, 2, 3, and two borrowers, k=1, 2. We assume that each borrower has only one loan facility at 

time t. The leftmost column of  

 

 

Table 1 lists the indices for borrowers and the top row lists the indices for lenders. Each cell in the 

table shows the outstanding debt of each borrower to each lender. To compute Ykt∗ , we sum the 

weights for each lender 𝑤𝑤𝑖𝑖𝑗𝑗, that is, we sum the columns of the lender–borrower matrix. 

The larger the amount of a loan that a lender issues to a borrower, the greater the weight of this 

lender in the average of lenders’ leverage 𝑌𝑌𝑖𝑖𝑖𝑖∗ . A syndicated loan implies that the initial terms and 

conditions of the contract are designed by the lead arranger and then sold to other participants in the 

syndicate. A bank decides to participate in the syndicate only if it finds the terms of a contract to be 

such that they maximize the value of the firm; otherwise, the bank would be competed out of 
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business. The decisions on changing the terms of a contract are made only by all the lenders or by 

their majority. A lender with a larger amount of loan allocation within a syndicate is more 

concerned about the borrower paying back the loan. Consequently, a lender with a larger allocation 

is also more concerned about adjusting the loan terms such that they would maximize the 

borrower’s firm value. The leverage of such a lender has a greater weight (𝑤𝑤𝑗𝑗𝑖𝑖𝑖𝑖) in the average of 

lenders’ leverage for a particular borrower (𝑌𝑌𝑖𝑖𝑖𝑖∗ ).  

 
 
 
Table 1 Computation of the weighted average of lenders’ and borrowers’ leverage (an      

illustration) 

   Lenders 

  
  

  
  

 B
or

ro
w

er
s 

 j=1 j=2 j=3 Weighted Lender’s 

Leverage 

k=1 𝒘𝒘𝟏𝟏𝟏𝟏 = 𝑫𝑫𝟏𝟏𝟏𝟏𝒔𝒔𝟏𝟏𝟏𝟏
∑ 𝑫𝑫𝒌𝒌𝒌𝒌𝒔𝒔𝒌𝒌𝒌𝒌𝟑𝟑
𝒌𝒌=𝟏𝟏

  
 
 

 
        
  

𝑫𝑫𝟏𝟏𝟏𝟏 = 𝟎𝟎 𝒘𝒘𝟏𝟏𝟑𝟑 =
𝑫𝑫𝟏𝟏𝟑𝟑𝒔𝒔𝟏𝟏𝟑𝟑

∑ 𝑫𝑫𝒌𝒌𝒌𝒌𝒔𝒔𝒌𝒌𝒌𝒌𝟑𝟑
𝒌𝒌=𝟏𝟏

 
𝒀𝒀𝟏𝟏∗ = �𝒘𝒘𝒌𝒌𝒌𝒌

𝟑𝟑

𝒌𝒌=𝟏𝟏

𝒀𝒀𝒌𝒌 

k=2 𝒘𝒘𝟏𝟏𝟏𝟏 = 𝑫𝑫𝟏𝟏𝟏𝟏𝒔𝒔𝟏𝟏𝟏𝟏
∑ 𝑫𝑫𝒌𝒌𝒌𝒌𝒔𝒔𝒌𝒌𝒌𝒌𝟑𝟑
𝒌𝒌=𝟏𝟏

  

 
           

𝑫𝑫𝟏𝟏𝟏𝟏 = 𝟎𝟎 𝑫𝑫𝟏𝟏𝟑𝟑 = 𝟎𝟎 
𝒀𝒀𝟏𝟏∗ = �𝒘𝒘𝒌𝒌𝒌𝒌

𝟑𝟑

𝒌𝒌=𝟏𝟏

𝒀𝒀𝒌𝒌 

 

 

We also assume that termination of the syndicated contract is costly for both borrowers and lenders 

and that both lenders and borrowers would adjust their financing and lending policies to each other 

rather than terminate the relation. There are two reasons why borrowers and lenders prefer a 

long-term relation. Firstly, banks always exert as much effort as possible to retain good customers. 

Retaining as many as possible for a long period ensures the profitability and existence of a bank. In 

a competitive environment, banks would even be willing to give up part of their margins to provide 

cheaper services for a good customer (if they risked losing the customer). Maintaining a long-term 

relation with customers is safer and cheaper than attracting new customers. Secondly, changing the 

12 



relation bank is costly for borrowers as well. For example, Petersen and Rajan (1994) show that 

building close ties with an institutional creditor leads to an increase in the availability of financing. 

They argue that borrowers’ attempt to widen the circle of the relation increases the price of credit 

and reduces the availability. Boot (2000) states that relation banking can facilitate a 

Pareto-improving exchange of information between the bank and the borrower because it permits 

the utilization of non-contractable information and facilitates an implicit long-term relation. 

Relation banking makes value-enhancing intertemporal transfers in loan pricing possible and 

allows the funding of non-profitable loans.  

Our empirical model implies the following timeline in the borrower‒lender relation.  

 
Borrower establishes a relation with a lender Bank proposes to a 

borrower the terms of the 

loan contract 

Borrower receives the 

loan based on the terms 

proposed at t-1 
   

t-s t-1 t 

For t=1…T and s=1…S, at time t-s, a bank and a firm establish the relation. At time t-1, the firm 

plans financing investment for time t either through debt or through equity. The firm can borrow 

from its relation bank or from other lenders. We assume that the relation bank has information 

superiority and, other things being equal, provides better financing terms for the borrower. 

Therefore, the borrower would prefer to receive the loan from its relation bank than from other 

banks. If the relation bank charges high interest rates due to its low leverage, we expect a borrower 

to prefer equity financing.   

If a firm expects that the financing term from the relation bank to be such that it will maximize the 

firm’s value, at time t-1, the borrower requires a loan from its bank. When a borrower requires a 

loan, the bank provides the loan as the sole lender or arranges a syndicate. In our empirical model, 

we only consider the loans that banks issue through syndicated contracts. The bank analyses the 

existing history of its relation with a borrower, the expected cash flows from investment, as well as 

the costs of its own funding and the costs for potential participants in a syndicate. After 

consideration of the costs and benefits of a particular loan, at t-1, the bank prepares a syndicated 

loan contract and finds other banks that are willing to participate in the syndicate. If the financing 

conditions are such that they maximize the borrower’s firm value, the borrower and lenders sign a 

loan contract at time t. At time t, the borrower receives the loan and the lenders allocate the 
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respective part of the syndicate on their balance sheets. One of the participants in the syndicate 

plays the role of a contact point and collects and distributes the financial information that the 

participants need for monitoring. One or several banks (lead arrangers) have the most information 

about the borrower, but all the participants in a syndicate make their own assessment of the 

borrower’s financial conditions. That is why we use the relation established between a borrower 

and banks through syndicated loans as a proxy for firms’ banking network. If necessary, all the 

participants in a syndicate (or the majority of them) make a decision to change the terms of the loan 

contract to maximize the borrower’s firm value and extract the surplus from the borrower’s cash 

flow.  

According to Gornall and Strebulaev (2015), the effect of lenders’ leverage on firms’ leverage is 

non-linear, depending on the level of lenders’ leverage. For moderately high levels of lenders’ 

leverage, borrowers receive more tax benefits and borrow more from their lenders (the strategic 

complementarity effect). For very high levels of lenders’ leverage, firms stop borrowing from their 

lenders because the distress costs in the case of bankruptcy are too high (the strategic substitution 

effect). For very low levels of lenders’ leverage (but high enough to transfer tax benefits), the 

probability of bankruptcy and hence the borrowing costs are low and firms borrow more from a 

lender.  

Leaving the analysis of non-linearity for further stages of the research, we start our analysis by 

identifying whether a linear relation exists between the lenders’ and the borrowers’ leverages. In 

other words, we assume that the trade-off theory holds, tax benefits are important for the firm’s 

financial decisions, tax benefits originate only at the bank level, and the bank transfers the tax 

benefits to borrowers by issuing loans.  

The hypothesis that we test in our study is the following: lenders’ leverage has a positive effect on 

the leverage of their lenders because debt benefits originate only at the lenders’ level and higher 

leverage of lenders leads to more debt benefits and higher leverage of borrowers.   

In our empirical model, at time t, a borrower makes a decision on his capital structure by trading off 

the distress costs and tax benefits of his own debt and the distress costs and tax benefits of his 

banking network by analysing the information available at time t-1. A borrower does not observe 

the distress costs and tax benefits of a banking network directly but rather makes decisions based 

on the financing terms that his banking network provides. The financing terms that the banking 

network provides depend on the level of bank leverage. Banks with higher leverage are able to 
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provide their clients with lower interest on loans because banks with higher leverage pay less tax 

on their interest income and have a higher surplus, which they can pass to their borrowers by 

offering them better financing conditions. If the banking network charges high interest rates due to 

its low leverage, we expect a borrower to prefer equity financing.   

Our empirical model assumes that the leverage ratio of borrower k at time t (𝑍𝑍𝑖𝑖𝑖𝑖) linearly depends 

on the weighted leverage of his lenders’ leverage (𝑌𝑌𝑖𝑖𝑖𝑖−1∗ ) at time t-1. We focus on the linear 

specification of the model to emphasize the intuition; later on, we allow for non-linearity by testing 

whether the relation between borrowers’ and lenders’ leverages differs for high and low levels of 

distress costs.  

Our empirical model is as follows: 

 𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑋𝑋𝑖𝑖𝑖𝑖−1𝐵𝐵  

 

(4) 

where 𝑍𝑍𝑖𝑖𝑖𝑖 is the leverage of borrower k at time t computed as the ratio of total debt to total assets, 

𝒀𝒀𝒌𝒌𝒌𝒌−𝟏𝟏∗  is the weighted average of lenders’ leverages for borrower k, and 𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩  is the matrix of 

borrower-specific control variables. Section 4 describes how we define 𝒁𝒁𝒌𝒌𝒌𝒌 and what we include 

in 𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩 . We expect coefficient 𝛽𝛽1 to be positive and significant.                                                

 

 

4. Econometric Model 
 
To test for the borrower‒lender relation, we construct a panel of borrower‒year observations and 

estimate fixed-effect panel data regressions of the borrowers’ leverage on the weighted average of 

the lenders’ leverage and a number of control variables. The model that we estimate is as follows: 

 𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩 + 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵   (5) 
 

where 𝑍𝑍𝑖𝑖𝑖𝑖 is the leverage of a borrower k at time t, 𝛽𝛽0 is constant, 𝑌𝑌𝑖𝑖𝑖𝑖−1∗  is the weighted average 

of lenders’ leverages as described in section 3.3, 𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩  is a matrix of borrower-specific control 

variables that we describe in the next paragraph, 𝛽𝛽𝑖𝑖 is the borrower’s fixed effect, 𝛽𝛽𝑖𝑖 is the time 

fixed effect, and 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵  is a borrower-specific error term. We define the dependent variable 𝑍𝑍𝑖𝑖𝑖𝑖 in 

two different ways:  

- book leverage=the book value of debt (long-term debt plus debt in current liabilities) 

divided by the total assets;   
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- market leverage=the book value of debt divided by the market value of assets (market value 

of equity plus book value of debt).  

In our definition of leverage, we follow numerous studies from the literature on firms’ capital 

structure (see for example Korajczyk & Levy, 2003). We use three different measures of lenders’ 

leverage: debt-to-book assets, total liabilities-to-assets, and deposits-to-assets.  

The control variables in matrix 𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩 are the borrower-specific determinants of the capital 

structure according to previous studies (Fama & French, 2002; Jandik & Makhija, 2001; Korajczyk 

& Levy, 2003; Leary & Roberts, 2014). We summarize control variables, their definitions and 

expected signs in Table 2. 
 

[Table 2 is about here] 

 
 

5. Data and Empirical Results 
 

5.1. Description of the data and summary statistics 
 
To relate borrowers to lenders, we use DealScan, a database that provides historical information on 

the terms and conditions of syndicated loans in the global commercial market. DealScan provides 

information on the amount, maturity, payment schedule, and participants of each loan, but it lacks 

data on the financial statements of the firms. To include financial statements’ information in the 

analysis, we link DealScan with Compustat North America and S&P Capital IQ. We download 

most of the information for the borrowers from Compustat North America using the matching 

provided by Chava and Roberts (2008). We perform hand-matching of lenders with S&P Capital 

IQ because this database allows the information to be found easily, even if the firm has been 

renamed or merged. We match lenders by their name, country, and state (for the United States), 

SIC code, and parent’s firm name. The sample period is from 1995 to 2014 because most of the 

information in DealScan is available for this period. To construct the weighted average of 

borrowers’ and lenders’ leverage, we use data on 3195 lenders and 2478 borrowers. The sample 
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with non-missing data for all the variables consists of around 1000 borrowers,6 with an average of 

4.5 observations per borrower and around 1200 lenders.  

The sample of borrowers consists of non-financial firms identified as borrowers in syndicated 

loans. The upper panel of Figure 1 illustrates that the majority of our sample consists of North 

American firms (66.41% of the sample); Asian and European firms comprise 20.96% and 9.45%, 

respectively. Around 66% of North American firms are firms from the USA; the majority of Asian 

firms are from Taiwan (5.68%) and Hong Kong (5.12%). European firms are mostly from 

countries that are members of the European Union. Appendix 2 lists the frequencies of 

observations for different countries in our sample. Our study is the first to analyse firms from 

different regions in one sample. Data from different regions allow the investigation of the 

differences in capital structure in general rather than the differences in capital structure within a 

particular region or country. To account for the heterogeneity of firms from different countries, we 

control for time-invariant firm-specific characteristics using fixed-effect panel regression.  

The lenders are financial companies identified in DealScan as lenders, which provided loans for the 

borrowers in our sample. The lower panel of Figure 1 illustrates the geographical distribution of 

lenders; the majority of the sample is North American companies (41.28%) and Asian companies 

(32.31%). Most of the North American lenders are US lenders; most of the Asian lenders are from 

Japan (8.17%) and Taiwan (7%). The European countries are mostly members of the European 

Union: Germany (7.23%), France (5.35%), and Italy (3.36%). Appendix 2 lists the frequencies of 

observations for the different countries in our sample. The majority of lenders are banks: 

commercial banks (SIC 602) constitute 61% of the sample, foreign banking and branches and 

agencies of foreign banks (SIC 608) account for 17%, and business credit institutions make up 

around 6%. The rest of the sample is distributed among 23 different financial industries.  

  

[Figure 1 is about here]                        

  
The industry distribution of the borrowers in our sample is diverse. The sample includes 58 

industries as measured by the standard industry classification (SIC) with two-digit codes. Figure 2 

presents a histogram of the borrowers’ industry distribution. As the histogram illustrates, none of 

the industries dominate the sample considerably: the percentage of the most frequently observed 

6 The number of borrowers and lenders differs depending on whether the dependent variable is book or market 
leverage. 
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industry (SIC 48 “Communications”) is around 11%. The second most frequent industry is SIC 36 

(“Electronic and Other Electrical Equipment and Components, except Computer Equipment”) with 

7.2%, and the third most frequent industry is SIC 73 (“Business Services”) with 5.6%. As similar 

factors affect the financial policies of the firms within an industry, we exclude financial firms from 

the sample of borrowers to avoid potential endogeneity.  

 

[Figure 2 is about here] 

 

Table 3 presents the descriptive statistics. To mitigate the influence of extreme observations, we 

Winsorize all the variables at the first and ninety-ninth percentiles. The upper part of Table 3 shows 

the descriptive statistics for the dependent variables and borrower-specific control variables; the 

lower part of the table shows the statistics for the lender-specific regressors. Similar to previous 

studies (see for example Frank & Goyal, 2009; Jandik & Makhija, 2001), the non-financial firms in 

our sample finance with debt around 40% of the book value and around 45% of the market value of 

assets. The average profitability (EBITDA to assets), market to book, tangibility, and size are 

similar to those found in previous studies. These similarities indicate that our sample is an unbiased 

selection from a population. Similar to Jandik and Makhija (2001), we measure risk as the standard 

deviation of the percentage change in firms’ operating income for the past five years, including the 

year of interest. Some authors (Frank & Goyal, 2009) measure risk as the variance of stock returns, 

but we prefer to use the standard deviation in operating income because more data are available for 

the later measure. The lower part of Table 3 presents the descriptive statistics for the weighted 

averages of lenders’ leverages (section 3.3 explains the computation of the weighting). In contrast 

to borrowers, lenders have a large proportion of liabilities on their balance sheets: they finance 

around 70% of their assets with liabilities (deposits and non-deposit liabilities). On average, the 

proportion of deposits to total assets is 46.7%, while the proportion of debt to total assets (lenders’ 

leverage) is only around 18%. Appendix 2 presents the correlation matrix for all the variables. 

 

[Table 3 is about here] 

5.2. Leverage and interest on loans 
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As section 3.3 discusses, both borrowers and lenders receive tax benefits of debt, but lenders also 

pay income tax on the interest income received from the borrowers. According to Gornall and 

Strebulaev (2015), the only real tax savings arise from the banks’ debt because the interest 

deductions of the firm constitute the part of taxable income of the bank. Increased interest 

deduction of the firm corresponds to higher tax expenses of the bank. Since banks are willing to 

increase their income by lending to customers, they increase their leverage to make up the profits. 

Higher leverage allows banks to deduct more interest expenses from taxable income. Banks that 

are not able to maintain high leverage have higher tax expenses and must charge their customers 

higher interest rates to compensate for the high tax burden. As the low interest on loans for highly 

leveraged banks justifies the relation between lenders’ and borrowers’ leverages, we start our 

empirical analysis by testing whether the banks in our sample indeed provide lower interest rates. 

We define interest on loans as the ratio of interest income from loans to gross loans, and we also 

divide the sample of lenders into two groups: lenders with high leverage (with liabilities-to-assets 

above the median) and lenders with low leverage (with liabilities-to-assets below the median). 

Figure 3 shows the graphs of the interest on loans (average over time) and the densities for these 

two groups. As the averages over time demonstrate, banks with leverage above the median on 

average charge lower interest rates on their loans. The densities also demonstrate that the interest 

on loans somehow differs between the two groups. To make sure that the means of interest on loans 

are statistically different for banks with high and low leverage, we also perform a statistical mean 

difference test. Table 4 presents the results of the t test on the equality of the means of interest on 

loans for banks with high and low leverages. The null hypothesis of this test is that the difference 

between the means of the two groups is equal to zero. We reject the null hypothesis at the 95% 

confidence interval since the p value of the test is smaller than the 5% significance level. 

        

[Figure 3 is about here] 
 

 [Table 4 about here] 

 

The lower interest on loans that highly leveraged banks charge their borrowers is one of the 

important prerequisites for a positive effect of lenders’ leverage on the leverage of their borrowers.   
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As our sample confirms that highly leveraged banks charge lower interest on their loans, we can 

proceed with the analysis of the main hypothesis of our study and test whether the leverage of 

lenders affects positively the leverage of their borrowers. 

 

5.3. Effect of the Lenders’ Leverage on the Leverage of their Borrowers 
 
 
Previous research on banks’ leverage uses total liabilities to assets as the main dependent variable 

(see for example Gropp & Heider, 2010). We use lenders’ leverage (total debt to total assets) as our 

main regressor because it is best suited to testing the hypotheses of our study for the following two 

reasons. Firstly, lenders’ leverage defined as total debt to total assets is consistent with the 

definition of borrowers’ leverage. Secondly, if lenders’ and borrowers’ leverages are related 

through the tax benefits of debt, the use of total liabilities is not appropriate as they also include 

non-interest-bearing liabilities and deposits. Non-interest-bearing liabilities do not provide tax 

benefits, and banks do not choose deposits solely because of tax benefits; rather, the deposits 

reflect the traditional functions of banks.  

 

[Table 5 is about here] 

 

Panel A of Table 5 presents the results of the estimation of equation (5) with the dependent variable 

equal to total debt to total assets. Columns (1)–(5) present the estimation results for different 

specifications. The specification in the first column has only one regressor (lenders’ book 

leverage), and the fifth column presents the model with all the control variables as described in 

Table 2. The coefficient on lenders’ book leverage is positive and significant in all the 

specifications. Keeping the effect of size, tangibility, market to book, profitability, and risk fixed, a 

1 percentage point increase in the average of lenders’ leverage leads to an increase of 12 basis 

points in borrowers’ leverage.7 Combined with the descriptive statistics in Table 3, we can say that 

a 1 standard deviation (11%) increase in lenders’ average leverage leads to a 1.3% increase in their 

borrowers’ leverage. This result confirms the main hypothesis of our study about the positive effect 

of lenders’ leverage on the leverage of their borrowers. We have to keep in mind that this 

7 A basis point is equal to 1/100th of 1% or 0.01% (0.0001); 1%=100 basis points. 
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coefficient might be underestimated due to the measurement error in the dependent variable and the 

regression attenuation bias. By using the weighted average of lenders’ leverage, we measure only 

part of the lender–borrower relation observed through syndicated lending, and we do not observe 

exhaustive information on the relation between borrowers and lenders.  

The magnitude of the coefficient on lenders’ leverage is comparable to the magnitude of the 

firm-level control variables, and the coefficients of the control variables confirm some findings 

from previous studies. For example, the positive effect of size and the negative effect of 

profitability are similar to the results obtained by Frank and Goyal (2009) and Leary and Roberts 

(2014). In our case, a 1% increase in size, measured as the logarithm of total sales, leads to a 1.82% 

((ln(1.01)*1.83)*100) increase in borrowers’ leverage. The effect of size is non-linear and 

economically more significant for smaller firms. Consider for example firm 𝑘𝑘1 with sales of 50 

million and firm 𝑘𝑘2 with sales of 1000 million and both firms increase their sales by 10 million. 

Increase of 10 million for firm 𝑘𝑘1 corresponds to 20% increase of its sales and 10 million’s 

increase for firm 𝑘𝑘2 corresponds to 1% increase in sales. Correspondingly, increase in leverage for 

firm 𝑘𝑘1  is 33% ((ln(1. 2)*1.83*100) and for firm 𝑘𝑘2  is 0.33 % (ln(1.01)*1.83*100). The 

coefficient for profitability (-0.36) is negative and significant, which implies that a 1 standard 

deviation increase in profitability (8.82%) leads to a 3.17% decrease in firms’ leverage. One of the 

explanations for the negative effect of profitability is that firms passively accumulate profits that 

they can use to finance investment instead of issuing debt (Kayhan & Titman, 2007). 

Considering the results for market leverage as the dependent variable (Panel B of Table 5), the 

coefficient of lenders’ leverage is statistically and economically insignificant. One of the 

explanations for this insignificance is the way in which we define market leverage. Similar to 

previous research, we define market leverage as the ratio of the book debt to the market value of 

assets. The market value of assets is the sum of market capitalization and the book value of debt. 

Remarkably, in contrast to the regression using book leverage, the coefficient of market to book is 

highly significant as well as the effect of size and profitability being much higher. Market to book, 

profitability, and size have a substantial effect on the stock price. Since the market value of assets is 

a function of stock prices, it is ambiguous whether the coefficients in our regression explain the 

variation in market leverage or whether they capture the factors that determine the stock prices. 

Table 6 illustrates the results of the estimation of equation (5) with two alternative measures of 

lenders’ leverage: total liabilities to assets and deposits to assets. As we expected, the coefficients 
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of both alternative measures of leverage are statistically and economically insignificant. The 

explanation for this insignificance is that the total liabilities also include non-interest-bearing 

liabilities, which do not provide debt benefits for borrowers. We also doubt whether deposits 

provide tax benefits of debt because deposits reflect traditional banking operations, rather than 

banks choosing deposits solely because of tax benefits.  

 

[Table 6 is about here] 

 

As we mentioned in section 3.3, borrowers make the decision on their capital structure by trading 

off the distress costs and tax benefits of their own debt and the distress costs and tax benefits of 

their banking network. Borrowers do not observe the distress costs and tax benefits of a banking 

network directly; rather, they make decisions based on the financing terms that banks provide. The 

exploratory data analysis in section 5.2 shows that the lenders in our sample provide different terms 

of financing (interest rates on loans) depending on the level of their leverage; in the next section, 

we analyse whether financial distress affects the relation between borrowers’ and lenders’ 

leverages. 

5.4. Borrowers’ Leverage and Distress Costs 
 
To test whether the level of lenders’ distress affects the relation between the capital structure of 

borrowers and that of lenders, we analyse the effect of lenders’ leverage for two groups: lenders 

with low leverage (with liabilities to assets below the median value) and lenders with high leverage 

(with liabilities to assets above the median value). The median value of total liabilities to assets for 

the average lender in our sample is equal to 74.2%. We create a distress dummy (lender), which 

equals 1 if lenders’ leverage is below the median and 0 otherwise. We add the distress dummy 

(lender) and the interaction term between the distress dummy (lender) and the average bank 

leverage in equation (5) and estimate the following equation:  

 

 𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽𝑖𝑖 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑋𝑋𝑖𝑖𝑖𝑖−1𝐵𝐵 + 𝛽𝛽3𝐷𝐷𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝐷𝐷𝑖𝑖𝑖𝑖𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵   (6) 
 

where 𝑍𝑍𝑖𝑖𝑖𝑖 is equal to borrowers’ debt to book assets, 𝑌𝑌𝑖𝑖𝑖𝑖−1∗  is lenders’ average debt to book 

assets, and 𝐷𝐷𝑖𝑖𝑖𝑖  is the distress dummy (lender) or distress dummy (borrower), as the next 

paragraph describes. 
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We also test whether the effect of lenders’ leverage on the leverage of a borrower differs for 

distressed and non-distressed borrowers. To define whether a borrower is distressed, we use 

Altman’s Z-score. According to the bankruptcy prediction model of Altman (1968), a firm has a 

low probability of bankruptcy if the value of Altman’s Z-score is more than three. We create a 

distress dummy (borrower), which equals one if the value of Altman’s Z-score is greater than three 

and zero otherwise. Similar to the previous paragraph, we add the distress dummy (borrower) and 

the interaction term of the dummy with the average bank leverage in our initial model (equation 

(5)) and estimate equation (6) with 𝐷𝐷𝑖𝑖𝑖𝑖 equal to the distress dummy (lender). 

Column (1) of Table 7 presents the results of the estimation of equation (6) with the distress 

dummy (borrower) and column (2) presents the results with the distress dummy (lender). 

 

[Table 7 is about here] 

 

As column (1) of Table 7 illustrates, the coefficient of the dummy for borrowers’ distress is 

negative and significant, which implies that the leverage for borrowers with a low probability of 

bankruptcy is smaller than that for borrowers with a high probability of bankruptcy. The fitted 

values of borrowers’ leverage (Figure 4) further illustrate that borrowers with a low probability of 

bankruptcy have on average lower leverage than borrowers with a high probability of bankruptcy. 

The coefficient of lenders’ book leverage is the slope for borrowers with a high probability of 

bankruptcy. A coefficient of -0.063 of the interaction term between lenders’ leverage and the 

distress dummy (borrower) suggests that the slope of lenders’ leverage is around two times smaller 

for borrowers with low bankruptcy costs. In other words, the effect of lenders’ leverage on the 

leverage of their borrowers is economically smaller for the group with low distress costs. Given 

that borrowers with low distress costs rely on leverage to a lesser extent, they also rely on the tax 

benefits transmitted from lenders to a lesser extent. 

As for the effect of the lenders’ distress costs, theoretically, a very high lender’s leverage gives a 

signal that this lender can be pushed into bankruptcy even by a small loss. A borrower will avoid 

issuing debt from such a lender because a lender’s bankruptcy is costly for a borrower as well. In 

other words, for extremely high levels of lenders’ leverage, the lenders’ leverage might have a 

negative effect on the leverage of borrowers. To test whether the relation between lenders’ leverage 

and borrowers’ leverage differs for high and low distress costs of a lender, we divide lenders into 
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two groups: lenders with high distress costs (average liabilities to assets above the median8) and 

lenders with low distress costs (average liabilities to assets below the median). Column (2) of Table 

7 presents the results for these two groups. Both the distress dummy (lender) and the interaction 

term between the distress dummy (lender) and lenders’ book leverage are statistically and 

economically insignificant; this insignificance suggests that the effect of lenders’ leverage on the 

leverage of their borrowers does not differ for high and low levels of lenders’ leverage.  

Ultimately, our empirical model confirms the existence of a linear effect of lenders’ leverage on the 

leverage of their borrowers; we also expect the lender–borrower relation to be weaker for 

borrowers with lower distress costs, as measured by Altman’s Z-score. 

 

                         [Figure 4 is about here] 

 

6. Robustness Tests 
 

6.1. Effect of the money market and macroeconomic conditions on leverage 
 
The money market conditions, such as the level of interbank rates, have a substantial impact on the 

costs of banks’ debt. Many banks around the world use the LIBOR (London Interbank Offered 

Rate) as a benchmark for the pricing of different types of products, such as loans and deposits. The 

LIBOR presents the costs of banks’ borrowings as well as banks’ concerns about potential defaults 

on interbank markets. The LIBOR also reflects the general macroeconomic conditions, and during 

normal times, it can closely follow the short-term interest rates determined by central banks, but in 

times of financial crisis, the two rates can diverge to reflect the credit risk that banks expect in their 

borrowings.  

One of the concerns in our analysis is that interbank rates, such as the LIBOR, explain all the 

variation in the interest on loans that banks charge to their clients. Consequently, a bank’s leverage 

does not affect its interest on loans and a bank’s leverage does not affect its borrowers’ leverage. 

To control for the impact of the money markets’ pricing on the borrowers’ leverage, we include the 

LIBOR in our baseline equation (5). Following the intuition described in section 3.3, we lag the 

8 If we divide the groups by the seventy-fifth percentile instead of the median, the results are not affected and are still 

insignificant.  
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LIBOR by 1 year. The LIBOR exists for 7 different maturities and 5 different currencies. As we 

average the characteristics of several loans and cannot control for different types of the LIBOR for 

each particular loan, we use the LIBOR for USD with a maturity of 2 months because it is one of 

the most quoted rates. Our sample confirms that the interest on loans for lenders in different regions 

and the LIBOR-USD-2 months are indeed correlated. The correlation coefficient between the 

interest on loans and the LIBOR for North American companies is positive and quite high (0.34). 

The correlation coefficients for European and Asian lenders are about 10% smaller in magnitude 

(0.19 and 0.18, respectively) but still indicate a predictive relation between the interest on loans 

and the LIBOR-USD-2 months. Figure 5 shows graphs of the averages over time for the interest on 

loans and the averages of the LIBOR-USD-2 months for 3 different regions: North America, 

Europe, and Asia. The graphs display similar trends in changes in the LIBOR-USD-2 months and 

the interest on loans for American and European lenders, especially for the periods containing the 

large LIBOR drop in 2003 and the LIBOR peak in 2008. The relation between the LIBOR and the 

interest on loans of Asian banks is less obvious, but one can see similar patterns during the periods 

when the LIBOR exhibited large fluctuations.   

The macroeconomic conditions of borrowers’ country of incorporation affect borrowers’ financing 

decisions. For example, in times of economic boom, the supply for a firm’s product encourages the 

firm to expand and invest. Increased investments require funding and encourage the firm to 

increase its leverage. On the contrary, during economic downturns, firms invest less and borrow 

less. Since the real GDP growth, among other things, reflects the changes in consumer spending 

and industrial investment, we include its lagged level in our baseline model to control for 

macroeconomic fluctuations, which affect the demand for debt and leverage.  

By including the GDP growth in our analysis, we capture some of the macroeconomic fluctuations, 

but some country-specific characteristics, such as the institutional framework, are not observable 

for us. To control for country-specific characteristics of the change in borrowers’ leverage, one 

could include the interaction term between country dummies and time dummies in the empirical 

analysis. Since there are approximately 50 countries and 19 years in the sample, the inclusion of 

around 1000 dummies is difficult because of the collinearity problem.9 To decrease the number of 

dummies, we combine several countries into regions, which might have similar macroeconomic 

9 Even in the regression with the region–time dummy, we drop the dummy for the year 2014 because of collinearity. 
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conditions due to their geographical closeness and the interconnectedness of their monetary and 

fiscal policies. We create the following regions: the USA; Asia (Indonesia, South Korea, the 

Marshal Islands, Malaysia, the Philippines, Singapore, Thailand, Taiwan, and Vietnam); China; 

Hong Kong; the European Union (EU); and the South of the EU (Italy, Spain, Portugal, and 

Greece). In the regression with regions, we do not include countries that have too few observations 

and cannot be combined into bigger regions (for example African and Middle Eastern countries, 

Israel, India, Japan, Canada, and Australia). 

Columns (1)–(2) of Table 8 present the results of the regression with the LIBOR and GDP growth 

with the dependent variable equal to the book or market leverage; columns (3)–(4) present the 

results with country-region dummies. Similar to section 5.3, the second and fourth columns show 

that lenders’ book leverage does not have a significant effect on the market leverage of borrowers, 

while the effects of market-to-book ratios, profitability, and size are remarkably significant. As 

these factors are important determinants of stock prices and market leverage is a function of the 

stock price of a firm, it is ambiguous whether the coefficients in regressions with market leverage 

capture the determinants of leverage or stock market prices. Column (1) demonstrates, similarly to 

the results of the previous section, that lenders’ leverage has a positive effect on the leverage of 

their borrowers. Controlling for money market conditions (LIBOR), GDP growth, and 

firm-specific characteristics, we obtain the same economic and statistical effect of lenders’ 

leverage on the leverage of their borrowers: ceteris paribus, a 1% increase in the average lenders’ 

leverage leads to an increase of 12 basis points in the leverage of their borrowers. Remarkably, the 

coefficients of the LIBOR and GDP growth are also significant. This implies that the LIBOR and 

GDP growth explain some of the variation in the leverage ratios of non-financial firms, but their 

effect does not diminish the effect of lenders’ leverage. Combining the descriptive statistics from 

Table 3 and the coefficients from column (1) of Table 8, a 1 standard deviation (2.24%) increase in 

the LIBOR leads to a 4.5% increase in borrowers’ leverage and a 1 standard deviation increase in 

the GDP growth (2.07%) leads to a 1.18% increase in borrowers’ leverage. The LIBOR often 

follows closely the short-term interest rates determined by central banks, which are moderately 

high during economic booms and low during economic downturns. For example, as we 

demonstrate in Figure 5, the LIBOR peaked before the financial crisis in 2007–2009 and remained 

at a low level after 2009. The correlation coefficient between the LIBOR and the GDP growth is 

around 0.2, which also indicates that the LIBOR reflects the general macroeconomic conditions. 
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The LIBOR’s positive sign in the regression of the leverage of non-financial companies suggests 

that the LIBOR captures the effect of economic cycles on leverage rather than the direct effect of 

the pricing of loans. The significant effect of macroeconomic variables on leverage is similar to the 

findings of Graham et al. (2014), who argue that macroeconomic uncertainty and financial sector 

development play a more prominent role in changes in leverage than firm-specific characteristics. 

In the regression with region–time dummies (column 3), the coefficient of lenders’ leverage on the 

leverage of their borrowers still remains positive and significant; ceteris paribus, a 1% increase in 

lenders’ average leverage leads to an increase of 9.2 basis points in borrowers’ leverage. 

6.2. Equally weighted lenders’ leverage 

As section 3.3 describes, the weight of each lender in the weighted average of lenders’ leverage 

depends on the amount that lender j allocates to borrower k at time t. Weighting lenders’ leverage 

by the amount of lenders’ allocation within a syndicate means that a lender with greater allocation 

has a greater impact on a borrower. Such a lender is most concerned about the solvency of a 

borrower and has greater incentives to adjust the terms of financing such that a borrower is able to 

repay the loan. Since we do not observe the total value of the loan portfolio of each borrower, it is 

possible that the lender with the greatest impact within a syndicate does not have the greatest 

impact on the borrower in practice. To test for the robustness of our results, we compute the 

alternative weighting – the equally weighted average of lenders’ leverage. The computation of the 

weighted average of lenders’ leverage (𝑌𝑌𝑗𝑗𝑖𝑖∗) is similar to the one described in section 3.3. The only 

difference is that in section 3.3 we obtain the allocation of each lender j for borrower k from 

DealScan (𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖), but in this section we use the equally weighted allocation. 𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖 in this section 

equals the total amount of syndicate i divided by the number of participants (n) in the syndicate:  

𝑠𝑠𝑖𝑖𝑖𝑖𝑗𝑗𝑖𝑖 = 𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖
𝑛𝑛

/100, 

where 𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 is the amount of loan i that a borrower k received at time t. 

Table 9 presents the results of the estimation of our baseline equation (5) with the equally weighted 

average of lenders’ leverage. Columns (1)–(3) present the results of the estimation using 

borrowers’ book leverage as the dependent variable and lenders’ leverage measured as debt to total 

assets, total liabilities to total assets, and deposits to total assets. Column (4) of Table 9 shows the 

estimation results with market leverage as the dependent variable and lenders’ average debt to 

assets as the explanatory variable. 
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Similar to the results with the value-weighted average (Table 5), the coefficients of lenders’ book 

leverage is positive and significant, implying that a 1 percentage point increase in lenders’ book 

leverage leads to an increase of 14.4 basis points in borrowers’ book leverage. The coefficient of 

lenders’ leverage in the regression with market leverage is also positive and significant, but since 

the same coefficient is insignificant in previous specifications, we cannot argue about any effect of 

the average lenders’ leverage on the market leverage of borrowers. Consistent with the results from 

Table 5, columns (2)–(3) show that the coefficients of lenders’ liabilities to assets and deposits to 

assets are insignificant.  

To summarize, the robustness tests, which account for the effect of macroeconomic conditions and 

use equally weighted lenders’ leverage, confirm our main result. We argue that lenders’ leverage 

(measured as debt to assets) has a positive and significant effect on borrowers’ leverage (debt to 

assets). Leverage, as measured by banks’ total liabilities to assets or deposits to assets, does not 

have a significant effect on borrowers’ leverage. We explain the difference in significance of 

different measurements of leverage by different reasons that drive lenders’ decision to issue one or 

another type of liability. One of the reasons why banks prefer to issue debt is tax benefits; if 

borrowers and lenders are related through tax benefits of debt, this relation should be reflected in 

the coefficients of debt to assets. The coefficients on total liabilities and deposits to assets are not 

significant because it is not clear whether these liabilities transfer the tax benefits of debt to a 

borrower.  

 
 
 

7. Conclusions 
 
To test whether lenders’ leverage has an effect on the leverage of their borrowers, we construct a 

panel of borrower–year observations and estimate fixed-effect panel data regressions of borrowers’ 

leverage on the weighted average of lenders’ leverage and a number of control variables. 

We demonstrate that lenders’ leverage (measured as debt to assets) has a positive and significant 

effect on borrowers’ leverage (debt to assets). The effect of lenders’ leverage on the leverage of 

their borrowers is economically smaller for the group with low distress costs. Given that borrowers 

with low distress costs rely on leverage to a lesser extent, they also rely on the tax benefits 
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transmitted from lenders to a lesser extent. Leverage, as measured by banks’ total liabilities to 

assets or deposits to assets, does not have a significant effect on borrowers’ leverage.  

The regulation of the financial sector has recently led to its deleveraging, but non-financial sectors 

still use debt intensively. The positive effect of lenders’ leverage on the leverage of their borrowers 

implies that further deleveraging of the financial sector may lead to less indebtedness and 

vulnerability of the economy. The effect of lenders’ leverage on the leverage of their borrowers in 

our study might be underestimated due to measurement error in the dependent variable and 

regression attenuation bias. By using the weighted average of lenders’ leverage, we measure only 

part of the lender–borrower relation observed through syndicated lending; we do not observe 

exhaustive information on the relation between borrowers and lenders.  
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Figure 1 Distribution of the borrowers and lenders over the geographical regions   
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Figure 2 Histogram of industries’ distribution of borrowers 
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Figure 3 

The figure plots the average interest on loans, computed as the ratio of interest on loans to gross loans from banks, for 
the lenders in our sample. We plot the average interest on loans for two different groups of banks: banks with total 
liabilities to assets above the median (high leverage) and banks with total liabilities to assets below the median (low 
leverage). 
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Figure 4 
This figure presents the fitted values of borrowers’ leverage estimated by equation (6). The fitted values are for two 
groups of borrowers: distressed and undistressed borrowers. Undistressed borrowers have a low probability of 
bankruptcy (with an Altman’s Z score greater than three) and distressed borrowers are borrowers with an Altman’s 
Z-score smaller than three. 
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Figure 5 Averages over time for interest on loans and LIBOR-USD-2 months for lenders from 

three different regions: North America, Europe, and Asia 
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Table 2 Control variables for borrower–lender regression: proxies, expected sign, and rationale for 

predictions 

Determinant of 

capital structure 

Proxies used in our study Expected 

 sign 

Rationale for the expected sign 

Profitability  Operating income before 

depreciation, tax, and 

interest expenses  

+/- More profitable firms have more book 

leverage (trade-off model); controlling 

for investment opportunities, firms 

with more profitable assets have less 

market leverage (pecking order model)  

Investment 

opportunities 

Market value of 

firm/book value of firm 

-/+ Controlling for profitability, firms with 

larger investments have lower book 

and market leverage (trade-off model); 

given the profitability, firms with more 

investments have more book leverage 

(pecking order model) 

Collateral  Net property plant and 

equipment/total assets 

+ More collateral allows firms to issue 

more debt and increase their leverage 

Size Natural logarithm of 

sales  

+ The expected costs of financial distress 

are likely to be lower for large 

(arguably older and more stable) firms 

(Weiss, 1990) and hence larger firms 

can issue more debt 

Risk Volatility of earnings 

computed as a standard 

deviation of earnings for 

the past five years 

- Higher volatility of earnings can signal 

an unstable environment and debt 

providers can be reluctant to issue debt 
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Table 3 Descriptive statistics for the sample of borrowers 
The table presents the number of observations, means, standard deviations (Std Dev.), minimums (Min.), and 
maximums (Max.) for the borrower–lender regression. The sample of borrowers consists of non-financial firms 
identified as borrowers in the syndicated loans; the sample of lenders consists of financial firms identified as lenders in 
DealScan. Size is measured as the natural logarithm of sales. All the sales are converted into US dollars by the 
exchange rate as of the end of the corresponding year. Appendix 1 provides the definitions of all the variables. All the 
variables, except the macroeconomic variables, are Winsorized at the first and ninety-ninth percentiles. The upper part 
of this table shows the dependent variables and borrower-specific control variables; the lower part of the table shows 
the lender-specific regressors and macroeconomic variables. All the variables except risk and size are in percentages. 
 Mean Std Dev. Min. Max. 

Borrower-Specific Factors     

Book Leverage 39.305 24.628 0.001 117.710 

Market Leverage 45.706 31.649 0.000 100.000 

EBITDA to Assets 10.825 8.823 -20.699 38.124 

Size 6.738 1.890 -0.356 11.050 

Market to Book 123.694 111.792 0.074 781.329 

Tangibility 34.137 23.901 0.016 89.368 

Risk 1.697 4.805 0.039 37.055 

Lender-Specific Factors     

Lenders’ Leverage 18.271 11.054 0.010 49.301 

Lenders’ Liabilities to Assets 69.277 21.252 0.083 95.403 

Lenders’ Deposits to Assets 46.724 15.912 0.316 78.376 

Macroeconomic Variables     

GDP Growth 1.901 2.074 -5.579 14.162 

LIBOR 2.899 2.249 0.198 6.464 

N 3998    
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Table 4 

The table presents the means, standard deviations (Std Dev.), standard errors (Std Err.), 95% confidence interval, t 
statistics, and p-value for the mean difference t test for the banks with high and low leverage. Banks are lenders for the 
non-financial companies in our sample for which information on the interest income on loans is available. The null 
hypothesis for this test is that the difference in means between the two groups is equal to zero.  

  

Group Observations Mean Std Err. Std Dev. [95% Confidence Interval] 
High Leverage 9162 7.678 0.062 5.949 7.556 7.800 
Low Leverage 8927 8.042 0.057 5.473 7.929 8.156 

       Combined 18089 7.858 0.042 5.722 7.775 7.941 

       diff 
 

-0.363 0.085 
 

-0.530 -0.197 
diff=mean (high leverage)–mean (low leverage); Ho: diff=0; Ha: diff≠0                                      
 t=-4.5135, degrees of freedom=18036, Pr(|T| > |t|)=0.0000                                                                            
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Table 5 

The sample of borrowers consists of non-financial firms identified as borrowers in syndicated loans by DealScan. The 
lenders are financial firms, mostly banks. All the independent variables except for risk are lagged by one year. Risk is 
the standard deviation of the percentage change in the operating income for the past five years and already reflects the 
information on the past activities of a firm. In Panel A, the dependent variable is debt scaled by total assets, and in 
Panel B, the dependent variable is total debt scaled by the market value of assets. Appendix 1 provides detailed 
definitions of the variables. The standard errors, robust to heteroscedasticity and within-borrower dependence, are in 
parentheses. Statistical significance at the 1%, 5%, and 10% levels is denoted by *, **, and ***, respectively. All the 
variables are Winsorized at the first and ninety-ninth percentiles. The table shows the results of estimating the 
following equation, with  Ykt−1∗  as lenders’ average debt to assets and  Zkt as borrowers’ debt to book assets (Panel 
A) and borrowers debt to market value of assets (Panel B): 

𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩 + 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵   
 

Panel A: Book Leverage 
 (1) (2) (3) (4) (5) 
Lenders’ Book Leverage 0.139** 0.136* 0.128* 0.122* 0.120* 
 (0.068) (0.070) (0.070) (0.073) (0.068) 
Size  -0.319 0.018 -0.051 1.830* 
  (0.757) (0.785) (0.829) (0.950) 
Tangibility   0.205*** 0.191*** 0.109 
   (0.057) (0.060) (0.068) 
Market to Book    -0.004 0.006 
    (0.005) (0.006) 
EBITDA to Assets     -0.360*** 
     (0.069) 
Risk     0.016 
     (0.143) 
Constant 36.390*** 38.446*** 29.344*** 30.384*** 29.965*** 
 (1.300) (5.303) (6.367) (6.898) (6.817) 
Observations 4402 4332 4320 4140 3558 
R2 0.003 0.003 0.018 0.016 0.079 
Adjusted R2 0.003 0.003 0.017 0.015 0.073 

Panel B: Market Leverage 
Lenders’ Book Leverage 0.028 -0.006 -0.009 -0.021 0.059 
 (0.105) (0.102) (0.103) (0.087) (0.083) 
Size  2.043* 2.354* 1.249 5.668*** 
  (1.221) (1.212) (1.035) (1.051) 
Tangibility      0.256***    0.239*** 0.140* 
   (0.090) (0.082) (0.076) 
Market to Book      -0.071*** -0.056*** 
    (0.012) (0.017) 
EBITDA to Assets     -0.508*** 
     (0.106) 
Risk     -0.157 
     (0.212) 
Constant 45.203*** 32.009*** 21.236** 37.994*** 17.168** 
 (1.990) (8.208) (9.335) (8.357) (8.664) 
Observations 3962 3914 3911 3882 3479 
R2 0.000 0.018 0.034 0.076 0.258 
Adjusted R2 0.000 0.017 0.033 0.075 0.253 
Borrower Fixed Effect Yes Yes Yes Yes Yes 
Time Fixed Effect No No No No Yes 
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Table 6 

The sample of borrowers consists of non-financial firms identified as borrowers in syndicated loans by DealScan. The 
lenders are financial firms, mostly banks. All the independent variables except for risk are lagged by one year. As risk 
is the standard deviation of the percentage change in the operating income for the past five years, it already reflects the 
information on the past activities of a firm. In columns (1)–(2), the dependent variable is debt scaled by total assets, and 
in columns (3)–(4), the dependent variable is the total debt scaled by the market value of assets. Appendix 1 provides 
detailed definitions of the variables. The standard errors, robust to heteroscedasticity and within-borrower dependence, 
are in parentheses. All the variables, except for the macroeconomic variables, are Winsorized at the first and 
ninety-ninth percentiles. Statistical significance at the 1%, 5%, and 10% levels is denoted by *, **, and ***, 
respectively. The table shows the results of estimating the following equation, with Ykt−1∗  as lenders’ average 
liabilities to assets or deposits to assets: 
 

𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩 + 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵   
 
 (1) (2) (3) (4) 
 Book 

Leverage 
Book 

Leverage 
Market 

Leverage 
Market 

Leverage 
Lenders’ Liabilities to Assets -0.005  -0.043  
 (0.034)  (0.031)  
Lenders’ Deposits to Assets  0.012  -0.075 
  (0.048)  (0.052) 
Size 1.938* 1.973* 1.938* 1.973* 
 (1.003) (1.015) (1.003) (1.015) 
Tangibility 0.099 0.122* 0.174** 0.203*** 
 (0.068) (0.068) (0.070) (0.071) 
Market to Book 0.002 0.004 -0.047*** -0.045*** 
 (0.007) (0.007) (0.013) (0.014) 
L.EBITDA to Assets -0.318*** -0.335*** -0.491*** -0.516*** 
 (0.072) (0.074) (0.095) (0.099) 
Risk -0.018 0.048 -0.018 0.048 
 (0.140) (0.137) (0.140) (0.137) 
Constant 32.330*** 30.927*** 32.330*** 30.927*** 
 (6.987) (6.952) (6.987) (6.952) 
Observations 3679 3505 3601 3427 
R2 0.072 0.070 0.256 0.257 
Adjusted R2 0.066 0.064 0.251 0.251 
Borrower Fixed Effect Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes 
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Table 7 

The sample of borrowers consists of non-financial firms identified as borrowers in syndicated loans by DealScan. The 
lenders are financial firms, mostly banks. All the independent variables except for risk are lagged by one year. Risk is 
a standard deviation of a percentage change in the operating income for the past five years and already reflects the 
information on the past activities of a firm. Appendix 1 provides the detailed definitions of the variables. The standard 
errors, robust to heteroscedasticity and within-borrower dependence, are in parentheses. All the variables are 
Winsorized at the first and ninety-ninth percentiles. Statistical significance at the 1%, 5%, and 10% levels is denoted by 
*, **, and ***, respectively. This table shows the results of estimating the following equation, with Zkt as borrowers’ 
debt to assets ratio and Ykt−1∗  as lenders’ average debt to assets ratio; in column (1), Dkt is  the borrowers’ distress 
dummy, and in column (2), Dkt is the lenders’ distress dummy. 
 

𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽𝑖𝑖 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑋𝑋𝑖𝑖𝑖𝑖−1𝐵𝐵 + 𝐷𝐷𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝐷𝐷𝑖𝑖𝑖𝑖𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵   
 
 (1) (2) 
 Book Leverage Book Leverage 
Lender Book Leverage 0.122* 0.098 
 (0.068) (0.074) 
Lenders’ Book Leverage* Distress Dummy (Lender)  0.016 
  (0.051) 
Distress Dummy (Lender)  -0.012 
  (0.011) 
Lenders’ Book Leverage* Distress Dummy (Borrower) -0.063*  
 (0.036)  
Distress Dummy (Borrower) -9.196***  
 (0.872)  
Size   3.022*** 1.556 
 (1.104) (1.029) 
Tangibility 0.115 0.108 
 (0.074) (0.073) 
Market to Book 0.011* 0.007 
 (0.006) (0.006) 
EBITDA to Assets -0.260*** -0.420*** 
 (0.073) (0.081) 
Risk 0.015 0.055 
 (0.146) (0.169) 
Constant 24.368*** 33.824*** 
 (7.564) (7.364) 
Observations 3230 3060 
R2 0.144 0.085 
Adjusted R2 0.137 0.077 
Borrower Fixed Effect Yes Yes 
Time Fixed Effect Yes Yes 
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Table 8 

The sample of borrowers consists of non-financial firms identified as borrowers in syndicated loans by DealScan. The 
lenders are financial firms, mostly banks. All the independent variables except for risk are lagged by one year. Risk is 
the standard deviation of the percentage change in the operating income for the past five years and already reflects the 
information on the past activities of a firm. Appendix 1 provides detailed definitions of the variables. The standard 
errors, robust to heteroscedasticity and within-borrower dependence, are in parentheses. All the variables are 
Winsorized at the first and ninety-ninth percentiles. Statistical significance at the 1%, 5%, and 10% levels is denoted by 
*, **, and ***, respectively. Columns (1)–(2) of the table present the results of the estimation of the baseline regression 
with lagged LIBOR and GDP growth; columns (3)–(4) present the results of the estimation of the baseline regression 
with region–time dummies. The dependent variables are shown in the top row of the table. 
 

 (1) (2) (3) (4) 
 Book 

Leverage 
Market 

Leverage 
Book 

Leverage 
Market 

Leverage 
Lenders’ Book Leverage 0.121* 0.064 0.092* 0.055 
 (0.068) (0.080) (0.052) (0.061) 
Size 1.842* 5.613*** 2.735*** 5.231*** 
 (0.945) (1.034) (0.853) (1.004) 
Tangibility 0.112 0.111 0.111* 0.133* 
 (0.068) (0.079) (0.062) (0.068) 
Market to Book 0.005 -0.056*** 0.006 -0.052*** 
 (0.006) (0.017) (0.005) (0.008) 
EBITDA to Assets -0.362*** -0.479*** -0.368*** -0.483*** 
 (0.069) (0.108) (0.066) (0.077) 
Risk 0.000 -0.153 -0.187 -0.285** 
 (0.138) (0.188) (0.126) (0.135) 
Libor 2.005*** 2.350***   
 (0.703) (0.673)   
GDP Growth 0.569** 0.319   
 (0.260) (0.314)   
Constant 16.685** 3.597 24.172*** -7.371 
 (7.719) (8.307) (8.874) (9.261) 
Observations 3558 3715 3369 3517 
R2 0.081 0.245 0.861 0.873 
Adjusted R2 0.074 0.239 0.802 0.819 
Borrowers’ Fixed Effect Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes 
Region–Time Fixed Effect No No Yes      Yes 
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Table 9 

The sample of borrowers consists of non-financial firms identified as borrowers in syndicated loans by DealScan. The 
lenders are financial firms, mostly banks. All the independent variables except for risk are lagged by one year. Risk is 
a standard deviation of a percentage change in the operating income for the past five years and already reflects the 
information on the past activities of a firm. Appendix 1 provides detailed definitions of the variables. The standard 
errors, robust to heteroscedasticity and within-borrower dependence, are in parentheses. All the variables are 
Winsorized at the first and ninety-ninth percentiles. Statistical significance at the 1%, 5%, and 10% levels is denoted by 
*, **, and ***, respectively. This table shows the results of estimating the following equation, with Zkt as borrowers’ 
debt to assets ratio and Ykt−1∗  as lenders’ average debt to assets ratio, where the average lenders’ leverage is weighted 
equally by the number of participants in a syndicated loan:  
 

𝑍𝑍𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖−1∗ + 𝛽𝛽2𝑿𝑿𝒌𝒌𝒌𝒌−𝟏𝟏𝑩𝑩 + 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝐵𝐵   
 
 (1) (2) (3) (4) 
 Book 

Leverage 
Book 

Leverage 
Book 

Leverage 
Market 

Leverage 
Lenders’ Book Leverage (Equally Weighted) 0.144**   0.167* 
 (0.073)   (0.089) 
Lenders’ Liabilities to Assets (Equally 
Weighted) 

 0.024   

  (0.030)   
Lenders’ Deposits to Assets (Equally Weighted)   0.002  
   (0.041)  
Size 1.833* 1.967** 1.984* 5.601*** 
 (0.940) (0.996) (1.013) (1.025) 
Tangibility 0.106 0.096 0.110 0.105 
 (0.068) (0.068) (0.068) (0.079) 
Market to Book 0.006 0.002 -0.001 -0.055*** 
 (0.006) (0.007) (0.007) (0.017) 
EBITDA to Assets -0.359*** -0.320*** -0.240*** -0.478*** 
 (0.069) (0.072) (0.080) (0.108) 
Risk 0.020 -0.017 0.048 -0.138 
 (0.144) (0.141) (0.137) (0.192) 
Constant 29.614*** 30.186*** 30.142*** 16.599** 
 (6.751) (6.880) (6.809) (8.280) 
Borrower Fixed Effect Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes 
Observations 3558 3679 4421 3715 
Adjusted R2 0.073 0.066 0.049 0.241 
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Appendix 1 Notation and Definition of Variables 

 
𝑿𝑿𝒌𝒌𝒌𝒌𝑩𝑩 : Control variables, borrower level 

𝑿𝑿𝒌𝒌𝒌𝒌𝑳𝑳 : Control variables, lender level 

𝑠𝑠𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖: Lender j’s allocation of a loan to borrower k at time t 

𝑌𝑌𝑗𝑗𝑖𝑖: Leverage of lender j at time t 

𝑍𝑍𝑖𝑖𝑖𝑖: Leverage of borrower k at time t  

𝐿𝐿𝑖𝑖𝑗𝑗𝑖𝑖𝑖𝑖: Amount of loan i of borrower k received from lender j at time t 

 
Risk=standard deviation of the percentage change in firms’ operating income for the past five 
years, including the year of interest. Operating income is oibdp from Compustat and IQ_OPER_INC 
from Capital IQ. 
 
Book leverage=total book debt/total book assets 

Market leverage= total book debt/market value of assets 

Market value=market capitalization+total book debt 

Market capitalization is defined as the monthly closing price as of December of the corresponding 

year times the actual number of common shares outstanding, excluding dilution (conversion of 

convertible preferred stock, convertible debentures, options, and warrants) 

EBITDA to assets=operating income before depreciation/total assets 

Size=ln (total revenue); the total revenues are converted into US dollars by the exchange rate as of 

the end of the corresponding year 

Market to book=market value of assets/total book assets 

Tangibility=net property plant and equipment/total book assets 

Lenders’ leverage=weighted average of lenders’ total debt/total book assets; the computation of the 

weights is described in section 3.3 

Lenders’ liabilities to assets=weighted average of lenders’ total liabilities/total book assets; the 

computation of the weights is described in section 3.3 

Lenders’ deposits to assets=weighted average of lenders’ total deposits/total book assets; the 

computation of the weights is described in section 3.3 

LIBOR=yearly average of monthly LIBOR-USD (2 month) 

GDP growth=GDP real growth, year-to-year change, % 
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Appendix 2 Geographical Distribution of Lenders and Borrowers 

 Panel A: Lenders Panel B: Borrowers 

Country Frequency  Percentage Country Frequency  Percentag
e 

 

Argentina 3 0.04 Argentina            6 0.09  
Australia 169 2.03 Australia 64 0.99  
Austria 165 1.98 Bahamas 17 0.26  
Bahrain 24 0.29 Bahrain 7 0.11  
Belgium 152 1.83 Belgium 2 0.03  
Bermuda 2 0.02 Bermuda 18 0.28  
Brazil 4 0.05 Bolivia 7 0.11  
Canada 294 3.53 Brazil 1 0.02  
China 253 3.04 British Virgin Islands 8 0.12  
Czech Republic 6 0.07 Canada 73 1.13  
Denmark 41 0.49 Cayman Islands 12 0.19  
Finland 8 0.10 Chile 4 0.06  
France 696 8.36 China 102 1.58  
Germany 958 11.51 Colombia 5 0.08  
Greece 32 0.38 El Salvador 1 0.02  
Hong Kong 214 2.57 Finland 4 0.06  
India 109 1.31 France 67 1.04  
Indonesia 64 0.77 Germany 43 0.67  
Ireland 67 0.80 Greece 5 0.08  
Israel 43 0.52 Hong Kong 358 5.55  
Italy 372 4.47 Hungary 7 0.11  
Japan 742 8.91 India 74 1.15  
Jordan 4 0.05 Indonesia 174 2.70  
Kazakhstan 2 0.02 Ireland 22 0.34  
Kuwait 15 0.18 Israel 21 0.33  
Luxembourg 19 0.23 Italy 55 0.85  
Malaysia 107 1.29 Japan 14 0.22  
Mauritius 2 0.02 Korea (South) 50 0.78  
Mexico 15 0.18 Liberia 23 0.36  
Netherlands 281 3.38 Luxembourg 7 0.11  
New Zealand 5 0.06 Macau 10 0.16  
Nigeria 1 0.01 Malaysia 24 0.37  
Norway 48 0.58 Mexico 30 0.47  
Peru 3 0.04 Netherlands 59 0.92  
Philippines 125 1.50 New Zealand 11 0.17  
Poland 9 0.11 Norway 5 0.08  
Portugal 56 0.67 Panama 8 0.12  
Qatar 4 0.05 Peru 5 0.08  
Russia 27 0.32 Philippines 44 0.68  
Saudi Arabia 14 0.17 Portugal 10 0.16  
Singapore 138 1.66 Romania 6 0.09  
South Africa 8 0.10 Russia 47 0.73  
South Korea 241 2.89 Saudi Arabia 3 0.05  
Spain 236 2.83 Singapore 52 0.81  
Sweden 59 0.71 Slovakia 2 0.03  
Switzerland 95 1.14 South Africa 25 0.39  
Taiwan 774 9.30 Spain 170 2.64  
Thailand 54 0.65 Sweden 25 0.39  
Turkey 19 0.23 Switzerland 1 0.02  
Ukraine 3 0.04 Taiwan 304 4.72  
United Arab Emirates 27 0.32 Thailand 48 0.74  
United Kingdom 343 4.12 Turkey 3 0.05  
United States 1173 14.09 USA 4163 64.58  
    Ukraine 2 0.03  
   United Arab Emirates 2 0.03  
   United Kingdom 128 1.99  
   Vietnam 8 0.12  
Total 8325 100 Total 6446 100.00  
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