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Abstract 
 
Nearly a decade after the onset of the financial crisis, no consensus has emerged 
among researchers as to whether the bank lending channel was an important 
contributor to the contraction in corporate investment.  Kahle and Stulz (2013) 
document a tenuous connection between bank distress and corporate investment, but 
other researchers find large negative effects of bank distress on employment and 
investment.  We improve upon previous research by matching syndicated loans from 
publicly traded U.S. firms to their lead banks.  We then track the connection between 
lead-bank distress and corporate debt migration and investment.  We show that lead-
bank distress negatively affected borrowing in 2008, and investment in 2009, but only 
for rated firms.  Firm migration to the public debt market was insufficient to offset 
the adverse effects from the contraction in bank credit.  Our best estimate is that the 
bank lending channel accounts for about 48% of the 2009 decline in corporate 
investment. 
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 I.  Introduction 

 Bernanke (1983) makes a convincing case for the importance of distinguishing the bank-lending 

channel from the money supply-interest rate channel. This channel arises because the information-

gathering process of potential lenders is time-consuming and costly, which makes it difficult for firms 

to switch lenders and/or disintermediate in the short run. Bernanke (1983) argues the U.S. economy 

slipped from a typical recession into the Great Depression because failures disrupted lending 

relationships and caused a large contraction in aggregate demand.  In a centuries-long study of financial 

crises, Reinhart and Rogoff (2009) find that banking crises were followed by particularly long and 

extreme contractions in economic activity, which corroborates the importance of the bank-lending 

channel in periods of financial crisis.  The resulting reduction in aggregate demand can be acute even 

in an otherwise robust economic environment (Ashcraft, 2005). 

 Did the bank lending channel have an economically significant effect on the U.S. economy during 

the 2007-2009 financial crisis?  The circumstantial evidence is compelling.  Bank lending and corporate 

investment declined precipitously after the failure of Lehman Brothers in September 2008.  

Commercial and industrial bank loans dropped by 18.7% in 2009 while nonresidential fixed 

investment declined 15.6%. Absent drawdowns on existing loan commitments, the decline in bank 

lending might have been significantly worse.4 Large banks were accused by politicians and the press 

of accumulating cash and curtailing lending despite billion-dollar infusions of capital through the 

Troubled Asset Relief Program (TARP).5 This evidence does not, however, differentiate between 

correlation and causation. 

 To date, no consensus has emerged in the academic literature on the empirical importance of the 

bank lending channel on the U.S. economy during the financial crisis. Several studies find support for 

a powerful bank lending channel. Campello, Graham, and Harvey (2010) survey CFOs across the 

                                                 
4Loan data are from the Federal Reserve Board of Governors Table H.8, “Assets and Liabilities of Commercial Banks in 

the United States,” and nonresidential fixed investment data are from the Bureau of Economic Analysis National Income 
and Product Account tables at www.bea.gov.  Total unused commitments at commercial banks declined by one fourth 
from $7.2 trillion at year-end 2007 to $5.4 trillion at year-end 2009.  See Federal Deposit Insurance Corporation, Statistics 
on Depository Institutions. 

5See, for example, Matthias Rieker, Marshall Eckblad, and Joe Bel Bruno, “Bank Executives to Tell Congress: ‘We’re 
Lending’,” Wall Street Journal, February 11, 2009; and Steffy, Loren, “You bail me out, I’ll bail you out,” Houston Chronicle, 
December 30, 2009. 
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globe and find that the inability to borrow externally caused many firms to bypass attractive investment 

opportunities. Fully 86% of U.S. CFOs said their investment was restricted during the crisis. Ivashina 

and Scharfstein (2010) show that banks that co-syndicated more with Lehman experienced larger line 

drawdowns and cut lending more. Edgerton (2012) finds that firms that were dependent on distressed 

lenders during the crisis financed significantly less equipment than average firms after the crisis, despite 

a considerable amount of substitution toward non-distressed lenders. Chodorow-Reich (2014) finds 

that firms that had pre-crisis relationships with less healthy lenders had a lower likelihood of obtaining 

a loan following the Lehman bankruptcy, and such firms reduced employment by more than pre-crisis 

clients of healthier lenders. Lender health, however, had an economically and statistically significant 

effect on employment only at small and medium firms. Carvalho, Ferreira, and Matos (2015) examine 

data from 34 countries and find that bank distress is associated with equity valuation losses and 

investment cuts to borrower firms with the strongest lending relationships with banks, and the losses 

are not offset by borrowers’ access to public debt markets. 

 Other research argues against the economic importance of the bank lending channel because 

corporate investment patterns do not fit the story. Many firms had ample credit substitutes when bank 

loans dried up.  Kahle and Stulz (2013) assert that the decline in corporate borrowing and investment 

was primarily a response to weak demand. They construct several samples of ex-ante bank-dependent 

firms from 2006 to show that corporate investment at these firms did not decrease by more than 

matching firms through the first quarter of 2009. Even if bank credit was tight, many firms had 

sufficient internal funding because they entered the crisis with high levels of cash and low leverage.  

Many firms also had viable external funding alternatives through existing debt contracts or through 

the direct issuance of debt. Campello, Giambona, Graham, and Harvey (2011) show that firms’ access 

to credit lines eased the impact of the financial crisis on capital investment. Becker and Ivashina (2014) 

observe that declines in the proportion of bank loans to bond originations ensue at times characterized 

by tight lending standards, and that pattern held during the financial crisis, especially between the 

fourth quarter of 2008 and the first three quarters of 2009. De Fiore and Uhlig (2015) show in a 

macroeconomic model that firms’ abilities to substitute alternative instruments of debt finance greatly 
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reduce the effects on investment and output from adverse shocks.   

 The difficulty in identifying a significant effect on the U.S. economy from the bank lending 

channel during the financial crisis is surprising given that researchers have identified empirical effects 

from the bank lending channel on the U.S. economy from shocks much smaller than the recent 2007-

2009 financial crisis. Using the Russian crisis in the fall of 1998 as an adverse shock to the health of 

some U.S. banks, Chava and Purnanandam (2011) note that borrowers dependent on credit from 

affected banks experienced significantly higher valuation losses. Lemon and Roberts (2010) show a 

reverse bank lending channel shift from bonds to loans. They find that after 1989, some firms 

managed to switch to bank loans and other financing sources when the high-yield public debt market 

was adversely affected by a number of shocks. However, given the limited substitutability of the 

sources of funding, corporate investment deteriorated considerably over the same period. Researchers 

have also documented economically important effects from the bank lending channel outside the U.S.  

Gan (2007) examines the bursting of the real estate bubble in Japan. The reduction in credit by banks 

with greater real estate exposure accounted for one-third of the contraction in lending and one-fifth 

of the decline in investment. Jiménez, Ongena, Peydró, and Saurina (2012) find that contractionary 

monetary policy in Spain during the 2000s led to more severe credit contraction by banks with lower 

capital and liquidity.   

 Despite the robust literature, we still do not have answers to three important questions. First, did 

bank borrowing and corporate investment decline more at U.S. firms that had relationships with 

distressed banks? Second, did rated firms paired with distressed banks disintermediate by issuing 

bonds? Third, was the bank lending channel during the financial crisis economically important in 

depressing corporate investment and economic activity? Our contribution to the literature is to answer 

these questions by directly observing how the debt migration outcomes and investment rates of firms 

between 2004 and 2011 are affected by the health of their lead banks. To do so, we match publicly 

traded firms from the Compustat database with their lead banks from syndicated loans identified 

through the Thomson Reuters DealScan database. We also observe firms’ issuance of debt in the bond 

market using data from the Global New Issues database in Thomson Reuters SDC Platinum. 
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  For the first question, we find, unexpectedly, that rated firms (with credit ratings) were more 

affected by bank distress than unrated firms. Rated firms paired with severely distressed lead banks in 

2008 and 2009 reduced borrowing and investment more than rated firms paired with healthier lead 

banks. In contrast, unrated firms paired with severely distressed lead banks in 2008 were just as likely 

to borrow in 2008 and 2009, and more likely to invest in 2008 than unrated firms paired with healthier 

lead banks. We argue that rated firms were affected more by distressed banks than unrated firms 

because, on average, they entered the financial crisis with less cash and more leverage. In addition, 

rated firms were frequently matched with large-bank lenders, and the large banks were harmed more 

by the collapse of subprime housing and the run on the repo market (Gorton and Metrick, 2011) than 

smaller lenders. 

 Second, we find that rated firms paired with severely distressed banks did disintermediate more 

often in 2009, but investment increased by a small fraction of the overall decline. In other words, the 

migration to debt markets by firms paired with distressed banks had no economically significant effect 

on corporate investment.  

 Third, our best estimate is that the bank lending channel accounted for about 48% of the 

contraction in investment during the financial crisis. Nearly all of the effect comes from a sharp decline 

in investment by rated firms paired with distressed lead banks in 2009. These firms reduced investment 

rates by nearly 112 basis points from 2008 levels, and disintermediation offset the decline by just 7 

basis points. 

 The remainder of the paper is organized as follows. Section 2 describes the data and presents 

summary statistics. Section 3 presents regression analysis to estimate the effect of bank distress on 

corporate debt migration, and Section 4 examines the effect on investment. Section V places our 

results in context with key papers on the bank lending channel during the financial crisis. Section VI 

examines robustness for endogeneity and sample selection concerns. Section VII concludes. 

 II.  Data and Summary Statistics 

 We examine originations of syndicated bank loans and non-convertible public debt by publicly 
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traded non-financial firms between January 2004 and December 2011.6 We define 2004-2006 as the 

pre-crisis years, 2008-2009 as the crisis years, and 2010-2011 as the post-crisis years. Based on the 

annual aggregate data, 2007 is considered a transition year. Data on syndicated loan originations are 

obtained from Thomson Reuters DealScan, and data on public debt originations, from the Global New 

Issues database in Thomson Reuters SDC Platinum. We note that the syndicated loans dataset includes 

loans marketed through distribution methods other than syndication. Although syndication accounts 

for nearly 90% of the sample, the sample also includes 0.11% in bilateral loans, 0.21% in club deal 

loans, and 10.54% in sole lender loans. We include these loans in our data sample because our study 

focuses on the importance of bank lending and lender-client relationships rather than the specific 

distribution method employed to market the credit.  

  Table 1 presents summary statistics on the number, volume, and characteristics of loan 

originations and bond issues by year. The number of loans declined by more than half during the crisis 

years. Volume declined from an average of $930 billion in pre-crisis years to $412 billion in crisis years.  

In contrast, the volume of public debt issues increased 153% from an average $99 billion in pre-crisis 

years to $252 billion in crisis years. Loans as a share of aggregate credit declined as well. In pre-crisis 

years, loans accounted for 90% of the aggregate number of contracts and credit volume; during the 

crisis these shares averaged 69% and 62%, respectively, before partially recovering in 2010 and 2011.  

Moreover, even though average firm size was large, nearly 90% of firms borrowed only from banks 

in the pre-crisis years, and the share declined to 78% in 2008 and 65% in 2009. At the same time, the 

number of firms that only issued bonds increased from an average 4% in the pre-crisis years to 15% 

in 2008 and 25% in 2009. Clearly the bond market was a more important source of credit in the crisis 

years compared to the pre-crisis years both in absolute and relative terms, but bond supply did not 

increase sufficiently to offset the much larger reduction in bank lending. 

  [Insert Table 1 here.] 

 In general, banks specialize in financing short-term and medium-term debt, and public debt 

                                                 
 6We exclude financial firms in Standard Industrial Classification codes 6000 through 6999. 
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markets specialize in long-term debt. Consistent with a higher preference for liquidity and lower 

tolerance for credit risk by debt providers, the maturities on loans and public debt shortened in the 

crisis years. As Table 1 shows, in the pre-crisis years, the average maturity on loan contracts was 55 

months compared to an average 159 months on bond contracts. By 2009, the average maturity on 

loans fell by 33% to 37 months, and the average maturity on bonds fell by 19% to 129 months.  

 The pattern of loan and bond originations in Table 1 excludes firms that did not borrow in a 

given year.  To document a more complete picture of debt migration, we compute (Markov) transition 

matrices of corporate debt funding, and analyze rated and unrated firms separately because of 

difference in their abilities to disintermediate through bond issues. We partition the years 2004-2011 

into seven overlapping two-year periods (2004-2005 through 2010-2011) and track the debt choices 

of each firm at years t and t+1 in each rolling two-year window.7 We classify rated firms in the first 

and second years into one of three possible states; namely, the firm originated: (i) no debt; (ii) bank 

loans; or (iii) bonds. We define aggregate credit markets each year by the distribution of debt financing 

summarized in a three-dimensional state vector 𝒙[𝑥𝑖], where 𝑥𝑖 : 𝑖 = 1, 2, 3 represent the percentages 

of firms that fall into each of the three states.8 Because unrated firms rarely issue bonds, their 

distribution of debt financing is summarized in a two-dimensional state vector consisting only of no 

debt and bank loans.9   

 The changes in the state distribution between the first and second year reflect the dynamics of 

debt choices by firm. In a Markov analysis framework, a three-by-three dimensional transition matrix, 

𝑻[𝑡𝑖𝑗], describes the passage of firms to state  in the second year from state j in the first year.  𝑡𝑖𝑗 =

𝑐𝑖𝑗/ ∑ 𝑐𝑖𝑗𝑖  for every column j, where cij  is the count of firms that fall into state i in the second year and 

                                                 
7The pool of firms in each two-year window (t to t+1) are firms that borrowed sometime over the three-year period t-1 

to t+1.  This restriction on the pool of borrowing firms, and thereby the implied size of debt markets, allows for the 
possibility that firms that did not borrow in t also did not borrow in t+1.  The potential bias introduced by this restriction 
on transition matrices is relatively minor because only the corner element 1,1 in the transition matrix is impacted.  These 
results are robust to alternative specifications of the window and implied debt market size. 

8It is possible for a firm to borrow loans and bonds in the same period, therefore our categories are not mutually exclusive 
and firms can appear in more than one category. We also run our tests in a setup where the vector of outcomes is 41, 
giving those firms securing both loans and bonds a specific outcome. The results remain qualitatively unchanged from the 
ones presented below.  

9Unrated firms do issue bonds occasionally, but we omit their issues from our sample throughout the analysis because 
the frequency of issue is too small to be statistically reliable or economically important. 
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state j in the first year, respectively, and ∑ 𝑡𝑖𝑗𝑖 = 1  for every j column. 𝑡𝑖𝑗 ≥ 0 represents the 

conditional probability that a firm migrates to final state i in the second year from initial state j in the 

first year. Again, the transition matrix is two-by two for unrated firms. 

 The results of the Markov transition analysis are summarized in Table 2.10 Panel A introduces the 

state vectors 𝒙[𝑥𝑖] representing the observed distribution of corporate borrowing outcomes over time, 

and the data reveal a higher dependency on bank loans by rated firms. Four patterns emerge. First, 

rated firms were far more dependent on external funds than unrated firms in any given year. During 

the crisis years, the average rated firm did not borrow 48% of the time—close to the percentage of 

unrated firms that did not borrow in pre-crisis years. Second, bank credit dropped for all firms during 

the crisis years, but the decline was much more dramatic for rated firms. The share of rated firms 

securing bank funding dropped nearly three times (30% versus 11%) as much as the share of unrated 

firms between the pre-crisis and crisis years. For rated firms, 59% obtained bank loans in pre-crisis 

years, but just 29% did during the crisis years. Third, significant migration from loans to bonds by 

rated firms during the crisis years offset some but not all of the decline in bank borrowing. An average 

of 11% of rated firms issued bonds in the pre-crisis years, and that ratio increased to 23% during the 

crisis year. Finally, Panel A shows a clear recovery in credit markets for all firms in the post-crisis years 

2010 and 2011.  In the post-crisis years, however, rated firms continued to rely more on bond issues 

than they did pre-crisis. 

[Insert Table 2 here.] 

  The average transition matrices in the pre-crisis, crisis, and post-crisis years presented in Panel 

B of Table 2 summarize the initial and final debt states for each firm in any two-year window. The 

columns describe the (average) initial debt funding outcome in year t; the rows describe the final debt 

funding outcome in t+1. Again, firms are split by rated status, and the observed patterns reinforce the 

observation that rated firms relied more on debt financing, and the contraction in credit was more 

pronounced for rated than unrated firms during the crisis years. During the pre-crisis years, for unrated 

                                                 
10To ensure that firms that disappeared over the sample period do not drive our results, we restrict our Markov chain 

analysis to include only firms that existed between t-1 and t+1 in each two-year rolling window.  We report results using 
this specification although the results are robust to the removal of this filter. 
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firms that secured a bank loan at t, an average 33% also secured a bank loan at t+1. But for rated firms 

that secured a bank loan at t, 50% secured a bank loan at t+1. During the crisis years, those same 

percentages for unrated and rated firms, respectively, were 19% and 26%. In other words, the 

likelihood of obtaining bank funding for the second consecutive year declined during the crisis years 

for unrated firms by 14 percentage points, and for rated firms by 24 percentage points. At the same 

time, the likelihood of rated firms issuing bonds at t+1 after securing a bank loan at t increased by just 

three percentage points to 12%. Migration to bonds offset some but not all of the contraction in bank 

loans during the crisis years. Rated firms that either issued no debt or issued bonds in year t were 

roughly 10 percentage points more likely to issue bonds at t+1 during the crisis years relative to the 

pre-crisis years. 

 Taken together, debt funding dynamics show that all the publicly traded firms in our sample 

relied heavily on syndicated bank loans for funding. Furthermore, relative to unrated firms, rated firms 

relied more heavily on bank loans pre-crisis and experienced a larger contraction in bank lending 

during the crisis. Rated firms were able to offset some but not all of the decline in bank credit by 

issuing bonds. 

 III. Bank Distress and Corporate Debt Outcomes 

 In this section, we examine the effects of lead bank distress on corporate debt outcomes. We 

address two questions. First, did firms paired with distressed lead banks borrow less than firms paired 

with (relatively) healthy lead banks? Second, did rated firms paired with distressed lead banks migrate 

to the bond market more than rated firms paired with healthier lead banks? Controlling for credit 

demand and overall economic conditions, we show that rated firms paired with the most distressed 

banks were less likely to secure bank loans in 2008, and more likely to issue bonds. In contrast, debt 

outcomes for unrated firms were unaffected by lead bank distress during the crisis years. 

 Because firms differ in their funding needs, we control for the attributes that influence their 

choice of debt funding. Table 3 presents summary statistics by year on borrower attributes grouped 
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by debt funding choice.11 Panels A and B list attributes for unrated and rated firms, respectively. On 

average over the entire sample period, rated firms were older, notably larger in asset size with higher 

market values, and using Tobin’s Q as a proxy, had fewer growth opportunities. Rated firms also held 

far less cash and were significantly more levered than unrated firms. Consistent with Kahle and Stulz 

(2013), cash holdings for unrated firms during the crisis years increased slightly relative to pre-crisis 

years but leverage declined. For rated firms, cash holdings dropped slightly in 2008 but rose sharply 

in 2009. Leverage was essentially unchanged during the crisis years.  

 Panels B and C of Table 3 list the attributes of rated firms that obtained banks loans or issued 

bonds, respectively. Over the entire sample period 2004 to 2011, firms that secured bank loans rather 

than issued debt were less profitable (ROA); held fewer assets and fewer (tangible) fixed assets; held 

more cash; had weaker credit ratings (ratings are numbered 1 to 22 with higher values representing 

better ratings); and were younger. The Tobin’s Q for firms that obtained bank credit was higher than 

for firms that relied on public debt issues in the pre-crisis period, but the reverse was true in the crisis 

and post-crisis periods. Overall, more established and higher creditworthy firms participated in the 

bond market. 

  [Insert Table 3 here] 

   We now examine evidence for a bank-lending channel by linking a firm’s ability to secure 

syndicated loans to the distress of its lead bank. Banks are defined as lead banks if they received 

recognition as lead arranger in DealScan or their roles in the syndication match a list of bank roles 

identified by Ivanshina (2009) as lead banks. These roles are administrative agent, agent, arranger, 

bookrunner, lead arranger, lead bank, and lead manager. We hand matched each lead bank in the 

DealScan database with its ultimate parent bank holding company using the organizational data from 

the Federal Financial Institutions Examination Council’s National Information Center website. A 

relatively small number of observations where loan deals had more than one lead arranger are excluded 

to capture the undiluted effect of borrowing relationships with distressed and healthy banks on debt 

                                                 
11Firm attributes are from the Compustat database.  For public debt, we matched the SDC Platinum database directly with 

Compustat by Cusip.  For syndicated loans, we matched DealScan with Compustat using the linking table from Chava and 
Roberts (2008). 
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funding outcomes. Firms are matched with their financial attributes through Compustat, leaving us with 

a panel dataset between 2004 and 2011 that matches firm financial data with its ultimate parent lead 

bank. Lead banks are usually bank holding companies, but we also included investment banks in the 

sample. 

 Logit regressions are utilized to assess the impact of lead bank distress on a firm’s debt funding 

outcome controlling for firm attributes and overall banking industry distress.  

 𝐵𝑜𝑟𝑟𝑜𝑤𝑖𝑛𝑔 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡+1 =  𝛼 + 𝜑𝑭𝑖𝑡 + 𝜉𝐵𝑡+1 + 𝛾𝑏𝑙,𝑡+1 + 𝜀𝑖,𝑡+1 (1) 

where 𝛼 is a constant term, 𝑭𝑖𝑡 is a vector of firm i controls at year t, 𝐵𝑡+1 is the banking industry 

distress proxy in year t+1, 𝑏𝑙,𝑡+1 is the lead bank distress at time t+1, and 𝜀 is the error term. In (1), 

the debt funding outcomes of firms in year t+1 are conditional on firms obtaining bank loans in year 

t.  For rated firms, the limited dependent variable takes on values of 1 to 3 representing a migration at 

t+1 to no debt, bank debt, or public debt.12 For unrated firms, there are only two outcomes: no debt 

or bank debt. Regressions are estimated separately for unrated and rated firms over the 2004-2011 

period and errors are clustered by firm.13 

 We account for aggregate banking industry distress using two alternative proxies based on 

Expected Default Frequency (EDF) and S&P ratings changes.14 Industry EDF is the average EDF 

value across all BHCs and investment banks for which EDFs can be computed, and Industry Ratings 

                                                 
12We run an Independence of Irrelevant Alternatives test on these three outcomes and cannot reject the null hypothesis 

that they are independent. 
13We note that any survival bias from the disappearance of lead banks during our sample period goes against finding 

evidence of a bank-lending channel. A missing lead bank observation in t+1 because it failed or was acquired implies a 
higher ex-ante probability that the associated firm will not obtain a bank loan at t+1 precisely because the banking 
relationship is disrupted. Since this observation would be missing in our sample, the bank disappearance would bias our 
results against finding statistically significant migration from bank debt towards other borrowing outcomes, including no 
debt. Additionally, we require each firm to be in the universe of public firms from t-1 through t+1 to avoid misclassifying 
a disappearing firm as a rationed firm. Again, this is a conservative approach which potentially works against finding 
evidence of the bank-lending channel. 

14EDF is a proxy for insolvency risk. Distance to default (DD) is the difference between the firm’s market value of assets 
and its liabilities payable within one period, divided by a one standard deviation change in the market value of assets. The 
market value of assets and the volatility of assets returns are, however, not directly observable. Recognizing that equity is 
a call option on the underlying market value of a firm, we can use an option pricing model to compute a firm’s DD solely 
from a firm’s market value of equity, equity volatility, and book value of debt (Merton, 1974). Higher values of DD imply 
lower default probabilities. Applying a probability distribution to DD yields the EDF. As described by Crosbie and Bohn 
(2003), we use the Black-Sholes option pricing model and translate one year DD into EDFs using a normal distribution. 
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Change is the average change in S&P long-term issuer credit ratings across all banks with ratings. As 

expected, these proxies for banking industry distress are highly correlated. 

 We use these same two variables for our measures of lead bank distress. However, we are careful 

to eliminate time trends from the lead bank distress measures to ensure that cross-sectional variations 

in lead bank distress are uncorrelated with temporal changes in banking industry distress.  

 The first proxy for lead bank distress, EDF Bracket, is the annual average percentile bracket 

associated with the lead bank’s expected default frequency (EDF). For each month in the sample, we 

compute each bank’s EDF, and the EDFs in a given month are used to sort banks into 20 brackets; 

each bracket contains 5% of the sample. Each bank is assigned a value of 1 to 20 with higher values 

corresponding to higher levels of lead bank distress.15 For each bank, we average the monthly EDF 

brackets each year. Because each bracket represents a percentile score, the annual EDF bracket value 

reflects a lead bank’s relative distress in a given year and is unrelated to the overall industry EDF level.  

 The second proxy for lead bank distress is a set of two dummy variables whose values depend 

on changes in a bank’s S&P long-term issuer credit rating from one year to the next. For each pair of 

years (t, t+1), we compute the annual average rating at t and the annual average rating at t+1. Ratings 

Downgrade is a dummy variable that equals 1 if the average rating at t+1 is lower than the average rating 

at t, and 0 otherwise. Ratings Upgrade is a dummy variable that equals 1 if the average rating at t+1 is 

higher than the average rating at t, and 0 otherwise. We treat bank downgrades and upgrades separately 

because their effects on a firms’ debt funding outcomes are likely to be asymmetric. Although we 

expect a downgrade will significantly limit a bank’s ability to extend new credit, it is unlikely that an 

upgrade will significantly stimulate bank lending. Ideally, we would use the absolute change in a lead 

bank’s rating between t and t+1 as the distress measure rather than dummy variables. The relative 

severity of downgrades in 2008 and 2009, however, causes the temporal averages in ratings changes 

to be correlated with overall banking industry distress.  

                                                 
15Sorting bank EDFs into 20 brackets parallels the categorization of ratings. Like ratings, this approach does not assume 

a monotonic relationship between bank EDF and distress. We also used bank EDFs directly without sorting, as well as 
changes in bank EDF between pre-crisis and crisis periods, as alternative distress proxies. Additionally, we considered the 
maximum annual EDF instead of the annual average. In all cases, these alternative distress measures produce results 
qualitatively similar to the ones we report here.  
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 The influence of a bank-lending channel on debt funding outcomes should be most prevalent 

when banks are acutely distressed; that is, we expect 𝑏𝑙 to affect debt funding outcomes only during 

the crisis years. Interacting 𝑏𝑙 with year dummies in 2008 and 2009 (D08 and D09) captures the 

marginal impact of the crisis. For firms that borrowed from a lead bank in a given year t, the coefficient 

on 𝑏𝑙 embodies the average effect of lead-bank distress on debt funding outcomes across all the years; 

the coefficient on the interaction 𝑏𝑙 x D08 (D09) embodies the marginal effect of the lead bank’s 

distress only in the year 2008 (respectively, 2009). F-statistics on the sum of the average and marginal 

effects are used to test whether the total effects of lead bank distress are statistically significant in that 

year.   

 The logit regression results are reported in Table 4. Firms that migrate from bank debt at t to 

bank debt at t+1 serve as the reference funding outcome. The first three columns report results from 

Model (1), which uses EDF as the proxy for banking industry and lead bank distress. Column (1) 

reports the results for unrated firms, and the limited dependent value equals 1 if a borrower migrated 

from bank debt in t to no debt in t+1, and 0 if the borrower continued to borrow bank debt in t+1.  

Firm attribute variables indicate that firms more likely to migrate to no debt in t+1 have lower ROA, 

fewer fixed assets, higher cash holdings, and have used revolver lines in the last two years. Banking 

industry conditions matter as well. Higher banking industry EDF increases the likelihood that a firm 

migrates from bank debt at t to no debt at t+1. The key result in column (1) is that none of the EDF 

Bracket coefficients are statistically significant, indicating that debt outcomes for unrated firms were 

unaffected by lead bank distress throughout the sample period including the crisis years. 

[Insert Table 4 here.] 

 Columns (2) and (3) of Table 4 report the multinomial regression results for rated firms. In 

addition to values of 0 and 1 for borrower migration to bank loans and no debt, respectively, the 

dependent variable takes a value of 2 for borrower migration to bond issuance. Column (2) considers 

the migration of rated firms from bank debt at t to no debt at t+1. Firms with lower Q, higher cash, 

no recent debt issuance or revolver lines, and junk credit ratings are more likely to migrate to no debt 

at t+1. The key result is the statistically significant coefficient of 0.094 for EDF Bracket x D08, which 



 

13 

 

provides evidence that the bank-lending channel contributed to the credit crunch in 2008.16 The odds 

ratio computed from the coefficient is economically large; an interquartile movement in a lead bank’s 

EDF bracket of 10 makes the firm 2.6 times more likely to not borrow in 2008. The EDF Bracket x 

D09 coefficient is positive, as we would expect, but statistically insignificant. Statistical insignificance 

is possibly the result of too few firms having secured bank debt in 2008. 

 Column (3) of Table 4 considers the migration of firms from bank debt at t to public debt at t+1.  

Firms more likely to migrate to public debt at t+1 have higher ROA, more fixed assets, less cash, 

recent experience tapping the public debt market but not revolver lines, and an investment grade credit 

rating. The banking industry EDF coefficient is positive and statistically significant, reflecting an 

increased likelihood that firms migrate from bank debt to public debt during periods of bank distress.  

The EDF Bracket average coefficient is also positive and statistically significant. Although the 

coefficient on EDF Bracket x D08 is not statistically significant, the sum of the two coefficients, which 

captures the total effect of lead bank distress in 2008, is statistically significant. An interquartile 

increase in lead bank EDF in 2008 make the firm 2.3 times as likely to migrate to the bond market.  

Lead bank distress contributed to the migration of firms to public debt in 2008. The sum of the lead 

bank EDF Bracket coefficients for 2009, however, are statistically insignificant, signaling weak 

migration to the bond market in 2009. 

 The results of Model 2, which use changes in the S&P credit ratings as proxies for banking 

industry and lead bank distress, are reported in columns 4-6 of Table 4. Results are consistent with 

those reported under Model 1; only rated firms in 2008 are affected by lead bank distress. As with 

Model 1, the Ratings Downgrade x D08 coefficient in column (5) is positive, statistically significant, and 

economically large. A firm paired with a lead bank downgraded in 2008 is 3.5 times more likely to not 

borrow in 2008 relative to a firm paired with a lead bank not downgraded in 2008. Finally, the Ratings 

Downgrade coefficient in column (6) is positive and statistically significant, indicating that a firm paired 

                                                 
16This result complements evidence from Santos (2011) and Gambacorta and Marques-Ibanez (2011). Santos (2011) 

shows that banks with higher chargeoffs created smaller loan contracts during this period. Gambacorta and Marques-
Ibanez (2011) analyze a sample of banks from 15 countries (including the United States) and show that during the crisis 
banks with higher expected default frequencies had lower growth rates in balance sheet loans. 
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with a downgraded bank in a given year is 1.7 times as likely to issue a bond in that year relative to a 

firm paired with a lead bank that is not downgraded. The individual coefficients interacted with D08 

and D09, however, are statistically insignificant, as are the joint F-tests. These results suggest a tepid 

marginal increase in migration from bank debt to public debt by rated firms paired with distressed 

lead banks.  

 Taken together, the regression results from Table 4 consistently show that bank distress during 

the financial crisis altered debt funding outcomes for rated firms in 2008. Whether bank distress is 

measured by EDF or ratings downgrades, rated firms are far less likely to borrow in 2008, and more 

likely to issue bonds. 

 IV.  Bank Distress and Corporate Investment 

 In this section, we address our three primary questions regarding the real effects of bank distress 

on corporate investment. First, did firms paired with distressed lead banks during the financial crisis 

invest less than firms paired with healthier lead banks? Second, what effect did rated firms’ ability to 

issue bonds have on corporate investment especially if the firms were paired with distressed lead 

banks? Third, what was the economic significance from the bank lending channel on corporate 

investment and the U.S. economy during the financial crisis? 

 If bank distress had an economically significant effect on corporate investment, it had to occur 

in 2009. Figure 1 plots corporate investment as a percent of assets for our sample firms, and bank 

EDF for all banks for which the value could be estimated between 2000 and 2012. Corporate 

investment declined modestly from its peak of 7% in 2006 to 6.2% in 2008, and then plunged to 4% 

in 2009. The decline in corporate investment is negatively correlated with mean lead-bank EDF. 

 [Insert Figure 1 here.] 

 Table 5 lists summary statistics of corporate financing activity by firm rating status and lead-bank 

condition between 2006 and 2011.  For this table only, distressed (healthy) banks are defined as those 

with above (respectively, below) median EDF by year. Panel A lists mean annual values of corporate 

investment to lagged assets by lead bank health, separated by firm’s rated status. For unrated firms, 



 

15 

 

no statistical difference in investment rates exists between firms paired with healthy banks and firms 

paired with distressed banks in any year between 2006 and 2011. For rated firms, investment rates 

were 5.8 percentage points lower for firms paired with distressed banks in 2007, and 4.5 percentage 

points lower in 2009. Panel D reveals one other important characteristic of our sample. Most of the 

publicly traded firms are paired with distressed banks, especially the rated firms. In 2008 and 2009, 

88% and 64%, respectively, of rated firms were paired with distressed banks. We elaborate further on 

this observation below. 

 We use ordinary-least-squares regression analysis on our panel dataset to estimate the effect of 

lead bank distress on corporate investment. Table 6 reports the results of least-squares regressions of 

Investment (capital expenditure to lagged assets at t+1) on firm characteristics at t and proxies of lead 

bank distress at t+1 for firms that borrowed bank debt in period t from a unique lead bank.17  

 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖,𝑡+1 =  𝛼 + 𝜑𝑭𝑖𝑡 +μ𝑴𝑖,𝑡+1 + 𝛾𝑏𝑙,𝑡+1 + 𝜏𝒀𝒕+𝟏 + 𝜀𝑖,𝑡+1  (5) 

where 𝛼 is a constant term; Fit is a vector of controls for firm i at year t; and Mi,t+1 is a vector 

representing whether the firm migrates to no debt, bank debt, public debt, or both bank and public 

debt during period t+1. The variable bl,t+1 is a proxy for lead bank distress during t+1, which captures 

the decline in investment from the bank lending channel. Y is a vector of year fixed effects, and 𝜀𝑖,𝑡+1 

is the error term. Year fixed effects control for unobserved macroeconomic conditions that affect 

firm investment. The reference outcome is the set of firms that borrowed bank debt in period t and 

continued to borrow bank debt in t+1. 

 Table 6 presents results for all firms, rated firms, and unrated firms separately, and it interacts 

bank distress (b) with debt migration (M) and dummies for the crisis years 2008 (D08) and 2009 (D09).  

We report two model specifications with alternative measures of lead bank distress. Model 1 uses the 

lead bank’s EDF Bracket as the distress proxy, and Model 2 uses Ratings Downgrade. 

 Model 1 results show that lead bank distress reduces firm investment rates (capital expenditure 

                                                 
17Firms that borrowed both bank and public debt are in the regression sample as well, if they had a unique lead bank 

lender at t.  In unreported tests, we ran the regressions on the subsample of firms that only borrowed bank debt during 
period t.  The results remain qualitatively unchanged. 
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to lagged assets) only for rated firms in 2008. For unrated firms, there is no negative effect on 

investment. The positive and statistically significant Bank Distress x D08 coefficient of 0.29 reported 

in the first data column indicates that unrated firms paired with distressed banks in 2008 increased 

investment rates, perhaps because they drew down existing credit lines or relied on internal finance.  

Unrated firms paired with distressed banks that migrated to no debt in 2008 had slightly reduced 

investment rates, as indicated by the triple interaction coefficient Banks Distress x D08 x No Debt of -

0.074, but the investment rate remained positive. In contrast, rated firms paired with distressed banks 

reduced investment rates slightly in 2008. The Bank Distress x D08 coefficient of 0.049 reported in the 

second data column indicates that firms paired with distressed banks experienced a statistically 

insignificant increase in investment rates in 2008. But the triple interaction coefficient Banks Distress x 

D08 x No Debt of -0.26 is negative and statistically significant; rated firms paired with distressed banks 

that did not borrow in 2008 reduced investment rates. Further, the triple interaction coefficient Banks 

Distress x D08 x Bond Issue of -0.19 is negative and statistically significant; firms paired with distressed 

banks in 2008 that issued bonds that year also decreased investment rates. 

[Insert Table 6 here] 

 Model 1 results in Table 6 for the year 2009 also show a reduction in investment rates only for 

rated firms. Although the Bank Distress x D09 coefficient of -0.072 is negative and statistically 

significant for unrated firms, it is essentially offset by a positive coefficient of 0.105 when interacted 

with migration to no debt. These two effects are, however, highly collinear because most firms that 

borrowed bank debt in 2008 migrated to no debt in 2009. In contrast, there is a clear negative effect 

on investment rates for rated firms paired with distressed banks in 2009 as shown by the negative and 

statistically significant coefficient of -0.126. The coefficient on the triple interaction with migration to 

no debt is small and not statistically different from zero. Again collinearity prevents us from estimating 

the total and marginal effects cleanly given that most rated firms that receive bank loans in 2008 

migrated to no debt in 2009. The triple interaction term of Bank Distress x D09 x Bond Issue of 0.088 

is positive but statistically insignificant, indicating that disintermediation may have offset some of the 
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investment decline. 

 We determine the economic significance of the bank lending channel during the financial crisis 

by converting the investment rate changes estimated in Model 1 of Table 6 to economy-wide estimates 

reported in Table 7, Panel A. We assume the regression coefficients derived from our sample of firms 

(those that borrow in the syndicated loan market in year t) accurately represent the investment patterns 

of all firms. Equation (6) estimates the total change in the investment rate, (INVt+1/TAt). 

     ∆𝐼𝑁𝑉𝑡+1/𝑇𝐴𝑡 = ∑ 𝑏𝑖,𝑡+1 𝑥 10 𝑥 𝑇𝐴𝑖𝑡/𝑇𝐴𝑡𝑖  (6) 

For each of the 2008 and 2009 crisis years, three bank distress explanatory variables from Table 6 

capture: (i) the average effect on investment for all firms paired with distressed banks (Bank Distress x 

D0X); (ii) the marginal effect for firms paired with distressed banks that migrated to no debt (Bank 

Distress x D0X x No Debtt+1); and (iii) the marginal effect for firms paired with distressed banks that 

migrated to bonds (Bank Distress x D0X x Bond Issuet+1). As equation (6) shows, the estimated change 

in the investment rate in year t+1 equals the regression coefficient of the relevant explanatory variable, 

bi, multiplied by the interquartile change in the EDF brackets (10 units), multiplied by the lagged asset 

weight of each explanatory variable, (TAit/TAt) which is the share of total assets of firms affected by 

explanatory variable i at t. From the universe of Compustat firms, we observe that the asset share for 

rated firms in the crisis years is about 80%.18 The asset weight for rated firms is 80%. The asset weight 

for rated firms that migrate to no debt is 16% (80% x 20%) because the transition matrices in Table 

2 show that the marginal increase in rated firms transitioning to no debt during the crisis is about 20 

percentage points above pre-crisis levels. Similarly, the asset weight for rated firms that migrate to 

bond issues is 8% (80% x 10%) because the marginal increase in rated firms transitioning to bond 

issues during the crisis is about 10 percentage points higher. The respective weights for unrated firms 

are 20%, 2%, and 0%.19 

 [Insert Table 7 here] 

 Table 7 Panel A lists the economic significance estimates for rated and unrated firms in 2008 and 

                                                 
18Following Carvahlo et al. (2015) we drop financial firms, utilities, and companies in the public sector. 
19The marginal increase to no debt during the crisis for unrated firms is about 10 percentage points.  Few unrated firms 

issue public debt so we assign that category a 0% weight. 
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2009 given an interquartile increase in EDF brackets as the measure of bank distress. For example, 

the 0.290 coefficient on Bank Distress x D08 for unrated firms means that for every one-unit increase 

in the EDF bracket by the lead bank in 2008, investment in 2008 relative to total assets in 2007 

increases by 0.29%. Total assets of unrated firms in 2007 were about 20% of all firm assets; 

consequently, we estimate that the 2008 change in investment from a 10-unit increase in EDF is 0.29% 

x 10 x 20% = 0.58%. For 2008 as a whole, an interquartile increase in bank distress increases the 

unrated firm investment rate by 0.57%, and reduces the rated firm investment rate by 0.18%, for a 

combined increase of 0.38%. These results show no evidence of a bank lending channel in the year 

2008, nor is there any increase in investment from firm disintermediation. Firms that issued bonds in 

that year decreased investment. 

 The bottom half of Panel A in Table 7 repeats the analysis for 2009. In total, unrated firms paired 

with distressed banks experienced a 12 basis point decrease in the investment rate relative to 2008, 

and rated firms experienced a decline of 93 basis points. Migration to the bond market provides a 

small 7 basis point offset to the decline. The combined effect for all firms in 2009 is a reduction in the 

investment rate of 1.05%. Noting that investment rates for all Compustat firms declined by 2.2% from 

2008 to 2009, the bank lending channel accounts for 48% of the decline in investment in 2009. 

 As robustness to the EDF bracket measure of bank distress, we alternatively define a lead bank 

as distressed if it experienced a credit downgrade in year t+1, and the results show an even stronger 

bank lending channel effect than the EDF bracket results. The credit downgrade regression results 

are reported in Model 2 of Table 6. Investment declines for rated firms paired with distressed banks 

in 2008 and 2009. Both the Bank Distress x D08 and Bank Distress x D09 coefficients listed in the fourth 

data column are negative and statistically significant. Unrated firms paired with distressed banks also 

experience a statistically significant decrease in investment in 2009. In contrast to the EDF bracket 

estimation, the bank downgrade model shows an increase in investment from firms paired with 

distressed banks that issue bonds. The triple interaction coefficients for bond issues in 2008 and 2009 

are both positive, but the coefficient of 1.596 is statistically significant only in 2009. In sum, Table 6 

Model 2 results consistently show that rated firms paired with more distressed lead banks reduced 
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investment more in 2009 than firms paired with healthier lead banks. There is a statistically significant 

increase in investment from firms that migrated to bonds. 

 Panel B of Table 7 reports the economic significance for the bank downgrade (Model 2) results 

from Table 6. The change in the investment rate in t+1 is computed as: 

    ∆𝐼𝑁𝑉𝑡+1/𝑇𝐴𝑡 = ∑ 𝑏𝑖,𝑡+1 𝑥 𝑁𝑖,𝑡+1
𝐷 /𝑁𝑖,𝑡+1 𝑥 𝑇𝐴𝑖𝑡/𝑇𝐴𝑡𝑖  (7) 

Variables are the same as equation (6), except that the 10-unit interquartile change in the EDF bracket 

is replaced with the number of sample firms paired with banks that were downgraded (ND) divided by 

the total number of sample firms (N). In 2008, 23.8% of our sample firms were paired with lead banks 

that were downgraded in 2008, and the same ratio in 2009 is 71.1%. Asset weights are identical to 

those in Panel A. For example, the estimated change in the investment rate for rated firms paired with 

distressed banks in 2008 is -0.22% (-1.166% x 23.8% x 80%). In total, Panel B shows that bank distress 

decreased the corporate investment overall in 2008 by 0.32%, and in 2009 by 1.77%. The investment 

decline in 2009 accounts for 80% of the 2.2% drop in investment rates that year. The marginal effect 

of additional investment in 2009 by rated firms that issued bonds was just 9 basis points. 

 We are now prepared to answer our three research questions. First, did firms paired with 

distressed lead banks during the financial crisis invest less than firms paired with healthier lead banks?  

Lead bank distress in 2009 reduced corporate investment rates as a percentage of lagged assets 

somewhere between 1.05% and 1.77%. Second, what effect did firms’ ability to issue bonds have on 

corporate investment, especially if the firms were paired with distressed lead banks?  Rated firms’ 

ability to disintermediate had a positive but economically small effect on overall investment in 2009, 

increasing the investment rate by 7 to 9 basis points. Third, what was the economic significance from 

the bank lending channel on corporate investment and the U.S. economy during the financial crisis?  

The drop in the investment rate accounts for somewhere between 48% and 80% of the decline in 

investment in 2009. We have more confidence in the lower range of these estimates because a ratings 

downgrade is a less precise measure of bank distress than EDF. Nevertheless, our results suggest that 

the bank lending channel had a powerful effect on the economy in 2009. 
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 V.  Results in the Context of the Literature 

 In this section, we place our results in the context of the scholarly debate over the bank lending 

channel in the U.S. during the financial crisis. We discuss two closely related papers (Carvalho, 

Ferreira, and Matos, 2015; Kahle and Stulz, 2013) that reach opposite conclusions about the economic 

significance of the bank lending channel. Our methodology improves upon these papers because it 

directly matches debt and investment outcomes with the health of the lead bank. We also discuss the 

consistency between our results and survey results by Campello, Graham and Harvey (2010). 

  Carvalho, Ferreira, and Matos (2015; hereafter CFM) find evidence of a bank lending channel 

during the financial crisis. In a global study across 34 countries, they assert that publicly traded firms 

with relationships with one main bank (as opposed to more than one bank) for syndicated loans have 

the strongest lending relationships, and hence are more bank dependent. They show that stock returns 

correlations between the firm and its lead bank are statistically significant when the bank suffers a 

distress event. We limit our sample of firms to those with one lead bank, so the CFM results reinforce 

the notion that we identify banks that are inherently bank dependent. CFM show that firms with 

strong relationships with one main bank cut the yearly investment rate by about 1 percentage point 

more than firms with weaker bank relationships during the crisis years 2007-2009, which represents a 

15% decline in the pre-crisis annual investment rate. They also find that firms with little history of 

bond issuance have investment rates about 1.6 percentage points lower than firms with a strong history 

of bond issuance, but in 2009 investment rates were no different between the two groups. They 

conclude that access to the bond market was economically unimportant in offsetting the adverse 

effects of the bank lending channel in 2009 when bank lending contracted the most.  

 Despite arriving at similar conclusions, our methodology is more direct than the CFM study. We 

match each sample firm with its lead bank in a given year and compute the health of the lead bank in 

that same year. In contrast, CFM does not match firms with the health of their lead banks; rather, they 

compute the effect on investment for firms identified as having “strong” bank relationships (one lead 

bank) relative to those with weaker bank relationships (multiple lead banks) regardless of whether the 

relationship bank became distressed during the crisis. An implicit assumption in this approach is that 
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lead banks are equally distressed across the groups of firms. It may be the case, however, that banks 

paired with “’strong” firms were more distressed on average than the banks paired with “weak” firms.  

In contrast, our approach tests differences within the bank-dependent set of firms, which allows us to 

estimate the marginal effect of distress on firm investment. Similarly, the CFM bond analysis is 

indirect. A firm’s ability to disintermediate is identified in the pre-crisis years, but the effect on 

investment during the crisis years is not related to whether the firms actually did issue bonds in those 

years.   

 Kahle and Stulz (2013; hereafter KS) argue that the bank lending channel was not economically 

significant during the financial crisis because the investing and financing patterns of ex-ante bank-

dependent firms were similar to the patterns of firms less dependent on banks. They attribute the 

sharp investment declines after the failure of Lehman Brothers to a reduction in credit demand.    

 As with CFM, the KS methodology makes implicit assumptions that our approach avoids. First, 

KS does not match lenders with firms, so banks are assumed to have similar levels of distress across 

the different samples of firms. This assumption is troubling because only some samples are drawn 

from syndicated loans, and banks that participate in the syndicated loans are likely to be much larger 

and more exposed to subprime lending than other banks.  Second, the within-sample matching process 

may not cleanly distinguish firms that are bank dependent from those that are not bank dependent.  

For example, firms that have two loan facilities (reported in DealScan) in the five years before 2006Q2 

are considered to have strong banking relationships, but firms that have one loan facility do not have 

strong banking relationships. Third, KS draws inferences from comparisons across samples, which is 

potentially misleading because so many other factors are not held equal. KS states, for example, that 

bank-dependent firms hoard cash during the crisis more than unlevered firms, but the cash flows of 

the firms across the two samples could be very different. Our approach avoids these complications 

because we test investment outcomes in a given sample of firms. 

 Despite arguing against an important bank lending channel, some of the KS results are quite 

similar to our results. KS includes a “bank relationship” sample, which is the most comparable to our 
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sample.20 Between the pre-crisis year and the last year of the crisis (the last three quarters of 2009 and 

the first quarter of 2010), the annualized investment rate for the “bank relationship” sample declines 

2.5 percentage points, and a matched sample declines 94 basis points. Both changes are statistically 

significant. They also show that net debt issuance declines 5.1 percentage points, while the matched 

sample declines by a statistically insignificant 75 basis points. Finally, net equity issuance increases by 

a statistically significant 1.2 percentage points. We find similar patterns for rated firms. We estimate 

that the investment rate in 2009 at rated firms paired with distressed banks declined somewhere 

between 0.93% and 1.43% relative to firms paired with healthy banks. Table 5, Panel B shows that net 

debt issuance declined 5.7 percentage points between 2006 and 2009, and net debt issuance for rated 

firms paired with distressed banks declined by 1.6 percentage points more than at rated firms paired 

with healthy banks, though the difference is not statistically significant. Finally, Panel C of Table 5 

shows that there was modest substitution from debt to equity during the crisis years. From 2006 to 

2009, net equity issuance for firms paired with distressed banks increased at rated firms by 2.5 

percentage points, though net equity issuance was a statistically insignificant 70 basis points lower for 

firms paired with distressed banks than at firms paired with healthy banks. 

 Finally, Campello, Graham and Harvey (2010; hereafter CGH) survey a large number of CFOs 

during the last two months of 2008 and show that firms that responded that they were “very affected” 

by financial constraints planned a reduction in capital expenditures in 2009 roughly 8% deeper than 

firms less affected by financial constraints. The timing of our investment results are consistent with 

the CGH survey results. We know that investment was not affected in the aggregate in 2008, but it 

declined sharply in 2009. Table 6 tracks investment at t+1 for firms that borrowed bank debt at t.  It 

is reasonable to assume that firms that borrowed from banks in 2008 were not “very affected” by 

financial constraints in that year. However, rated firms paired with distressed banks would have 

planned cuts for 2009 knowing that credit conditions would remain tight. Indeed, we find that firms 

paired with distressed banks in 2009 invested less in 2009 than firms paired with healthy banks. 

                                                 
20The bank relationship sample includes all firms that had two or more loan facilities with the same US lead bank in the 

five years before the end of the second quarter of 2006.  KS do not report summary statistics for their firms, so we cannot 
directly compare our samples. 
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VI.  Robustness Tests 

 It is possible that our results are driven at least partially by an endogenous selection process 

between firms and lead banks. If firms whose investment expenditures are highly sensitive to the 

business cycle tend to pair with banks that became distressed during the financial crisis, then the 

observed decline in investment in 2009 could be due to a more severe drop in investment demand.  

To explore this possibility, we run a set of tests that we summarize here and document more fully in 

Appendix I. We separate the sample of firms based on whether or not they were paired with distressed 

banks in 2009 and compare their investment sensitivity surrounding the 2001 recession. The results 

show that investment in the early 2000s was less cyclical for firms paired with distressed banks in 2009 

than for firms paired with healthier banks, a result opposite of what would expect if the endogenous 

pairing between firms and distressed banks were driving the results in Table 6. 

 As an additional robustness test, we present a set of tests using input-output data released 

annually by the Bureau of Economic Analysis (BEA) to show that industries with heavier reliance on 

financial inputs experienced larger reductions in investment and output during the financial crisis.  

Further, we establish that the declines in investment and output were more sensitive to intermediated 

(bank) financing than direct (public) financing during the crisis. Financial sector distress, and banking 

sector distress in particular, had a distinctly significant impact on economic activity during the financial 

crisis. 

 Row and column headers in the BEA Input-Output Use tables list commodities and industries 

to form a 𝐶 × 𝐼 matrix.21 The value in cell ij is the dollar amount of commodity i used as an 

intermediate input by industry j to produce its total dollar amount of output, which is reported as the 

last row of the column. Each column in the table, then, represents the production function of industry 

j.  Two commodities reflect financial industry inputs. Federal Reserve banks, credit intermediation, 

and related activities (Industry 521CI) represent bank inputs; Securities, commodity contracts, and 

                                                 
21We use the summary version of the Input-Output Use Table before redefinitions that provides a 71-industry level of 

detail.  We utilize all industries except industries 521CI and 523 and those related to government. 
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investments (Industry 523) represent public debt inputs. We estimate the importance of the financial 

sector to each industry by computing the proportion of the two financial industry inputs to total 

intermediate inputs. The BEA tables also report industry private nonresidential investment on fixed 

assets, which is the sum of investment in equipment, structures, and intellectual property products. 

 Our conjecture is that during the financial crisis, investment and output fell for industries that 

depended more heavily on financial inputs, especially intermediated financing. We estimate panel 

regressions on models whose general form is: 

 

%∆𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑗,𝑡 = 𝛼 + 𝛽1𝐼𝐹𝑗,𝑡−1 + 𝛽2(𝐼𝐹𝑗,𝑡−1 ∙ 𝐷08) + 𝛽3(𝐼𝐹𝑗,𝑡−1 ∙ 𝐷09) + 𝛾1𝐷𝐹𝑗,𝑡−1 

+𝛾2(𝐷𝐹𝑗,𝑡−1 ∙ 𝐷08) + 𝛾3(𝐷𝐹𝑗,𝑡−1 ∙ 𝐷09) + 𝜀𝑗,𝑡 (6) 

 

where %  Activity represents, alternatively, the growth rate in output or investment in fixed assets 

for industry j in year t. IF and DF  represent, respectively, the proportion of intermediated (bank) 

financing and direct (public debt) financing with respect to all intermediate inputs for industry j at year 

t-1. 08D  and 09D  are dummy variables that equal 1 if year t equals 2008 and 2009, respectively, and 

zero otherwise. We applied Hausman tests to assess the appropriateness of using random or fixed 

effects in each specification and changed the model in (6) accordingly. Coefficients 𝛽1 and 𝛾1 capture 

the average effect on the growth rate of output or investment from a one percentage point increase 

in the proportion of intermediated and direct financing, respectively. We have no strong priors 

regarding the signs of these two parameters, though it is reasonable to expect that a relative increase 

in debt financing in t-1 would be correlated with higher investment and output growth in year t.   

 Our interest centers primarily on the coefficients 
3
 and 

3
 that represent the marginal effects 

of intermediated and direct financing in 2009. The results in Table 6, showing that bank distress 

produced a statistically significant decline in corporate investment in 2009, imply  
3

0 . Because the 

financial crisis extended beyond banks and encompassed credit markets more generally, we also expect 

 
3

0 . We have shown that during the crisis capital markets absorbed some of the unmet demand 

for credit by firms. Consequently, investment and output should decline more for industries that rely 

more heavily on intermediated financing relative to direct financing such that  
3 3

. The relatively 
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weak results from Table 6 on the effect of financial distress on investment in 2008 do not suggest 

strong priors on the signs or statistical significance of 𝛽2 and 𝛾2. 

 Table 8 presents the regression results. The first column shows industries that rely more heavily 

on intermediated financing in 2008 had lower investment rates in 2009. In particular, a one percentage 

point higher proportional use of intermediated financing resulted in a 3.4% reduction in the growth 

rate of investment in fixed assets. An increase of one standard deviation (0.6%) in intermediated 

financing over the 1997-2013 sample period would trigger about a 2% decline in investment. Similarly, 

a one percentage point higher proportional use of direct financing in 2008 resulted in a 0.9% decline 

in the growth rate of investment in 2009. An increase of one standard deviation (0.2%) in direct 

financing over the sample period would depress the rate of investment by about 0.2%. A Wald test 

shows that the two coefficients, 𝛽3 and 𝛾3 are statistically different at the 1% level, implying that 

exposure to the banking sector had a more significant impact on private investment than exposure to 

the capital markets. 

 Lastly, we note that the intermediated financing coefficient for 2008, though negative, is 

statistically insignificant; the direct financing coefficient is both negative and statistically significant.   

[Insert Table 8 here.] 

 The second column of Table 8 confirms that financial sector distress also led to lower output in 

2009. Specifically, industries with a 1% higher proportional use of intermediated financing experienced 

a 1.2% decline in output. Industries with 1% higher proportion of direct financing had a 0.3% 

reduction in output. Again, the Wald test indicates the larger output declines for industries that rely 

more heavily on intermediated than direct financing are statistically significant. The coefficients for 

2008 are negative and statistically significant. 

 Columns 3 and 4 of Table 8 include interactions of intermediated and direct financing as 

additional explanatory variables. Although the coefficients are difficult to interpret because both 

variables are continuous, the signs are consistent with our earlier results. The column 3 coefficients 

on the interactions for the years 2008 and 2009 are both positive and statistically significant. Firms 
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that utilize intermediated and direct debt coped somehow better with impact of the financial crisis. 

The diversity of funding sources helped to dampen the contraction in investment that arose from the 

financial sector distress. This finding is consistent with those introduced in De Fiore and Uhlig (2015) 

where the real effects from a shock to the banking system are greatly amplified among firms with no 

access to the bond market. The coefficients of the interaction terms for the output regression in 

column 4 are also positive but statistically insignificant. Overall, the evidence from the input-output 

tables corroborates our firm-level evidence. Financial distress reduced corporate investment 

significantly in 2009. Firms able to obtain bank loans and issue debt in bond markets sustained milder 

drops in corporate investment. 

VII. Conclusion 

 We examine the empirical significance of the bank-lending channel on corporate credit and 

investment during the financial crisis that peaked in late 2008 and early 2009. We show that rated firms 

paired with distressed lead banks reduced investment sharply in 2009. Some publicly traded firms with 

credit ratings were able to migrate to the public debt market, but the additional investment by these 

firms was small relative to many other firms that migrated to no debt. Our best estimate is that the 

bank lending channel accounted for 47% of the decline in investment in 2009. The bank-lending 

channel remains important in crisis because loans and bonds are not perfect substitutes.    
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FIGURE 1 
 

  

BHC Distress and Corporate Investment.  This figure plots mean annual values of corporate investment 
and lead-bank EDF between 2000 and 2012.  Corporate investment is capital expenditures divided by lagged 
total assets, and EDF is the mean of each bank's monthly expected default frequency. 
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Table 1:  Summary Statistics on Loan and Bond Contracts 

This table presents summary statistics for syndicated bank loan and public debt issues, respectively, by publicly traded non-financial firms.  Data span the period 
2004 to 2011.  Syndicated bank originations are taken from DealScan, and public debt issues from Thomson Reuters Securities Data Commission (SDC) Global New 
Issues.  †, ††, ††† denote annual averages by number of contracts, volume, and number of firms, respectively. 

  Pre-Crisis Transition Crisis Post-Crisis 

  2004 2005 2006 2007 2008 2009 2010 2011 

  Total % Total % Total % Total % Total % Total % Total % Total % 

Contract Type†                       

Loan 2,787 91% 2,613 92% 2,340 89% 2,307 86% 1,115 75% 836 63% 1,307 75% 1,891 80% 

Bond 291 9% 236 8% 287 11% 363 14% 366 25% 485 37% 439 25% 486 20% 

Total 3,078   2,849   2,627   2,670   1,481   1,321   1,746   2,377   

Credit Volume††($B)                       

Loans 826 92% 940 93% 1,023 87% 1,203 86% 482 69% 341 54% 609 72% 1,115 80% 

Bonds 75 8% 74 7% 149 13% 194 14% 216 31% 287 46% 240 28% 276 20% 

Total 901   1,015   1,172   1,397   698   627   850   1,392   

Firm Debt Choice†††                       

Loans Only 1,543 92% 1,393 91% 1,288 89% 1,167 86% 690 78% 518 65% 757 74% 1,069 82% 

Bonds Only 46 3% 47 3% 71 5% 80 6% 129 15% 199 25% 160 16% 70 5% 

Loans and Bonds 90 5% 85 6% 95 7% 108 8% 62 7% 78 10% 107 10% 165 13% 

Total  1,679   1,525    1,454    1,355    881   795   1,024   1,304   

Maturity (Months) Bonds Loans Bonds Loans Bonds Loans Bonds Loans Loans Bonds Loans Bonds Loans Bonds Loans Bonds 

Mean 51 134 56 180 57 164 60 174 46 139 37 129 48 150 57 139 

Standard deviation 22 110 19 126 20 128 20 127 22 113 19 98 18 112 15 114 

25% percentile 36 60 48 84 48 60 59 84 33 60 24 61 36 72 55 60 

Median 60 120 60 120 60 120 60 120 48 120 36 120 48 120 60 120 

75% percentile 60 144 60 360 62 355 72 360 60 121 48 121 60 124 60 121 
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Table 2.  Transition Matrices of Debt Funding Outcomes    

This table displays debt outcomes and transition matrices for syndicated loan and public bond issues 
between 2004 and 2011 by firms' rated status.  Each year, we classify firms into one of three groups 
based on whether the firm obtained: (i) no debt; (ii) bank loans; or (iii) public debt.  Panel A reports 
the observed proportion of firms in each group, by year.  Panel B shows the proportions of firms in 
each group at the beginning and end of each two-year period.  A Markov transition matrix describes 
the passage of firms to state i in period t+1 from state j in period t.  The panel shows average transition 
matrices for the pre-crisis, crisis, and post-crisis periods where firms are analyzed separately by their 
rated status. 

Panel A.  Observed aggregate debt funding      

  Unrated Firms  Rated Firms 

  Pre-crisis Crisis 
Post-
crisis  

Pre-
crisis Crisis 

Post-
crisis 

No Debt 0.52 0.63 0.51  0.30 0.48 0.29 

Loans 0.48 0.37 0.49  0.59 0.29 0.49 

Bonds        0.11 0.23 0.22 

         

Panel B.  Average transition matrices debt funding outcomes  

  Unrated Firms Initial State (t):    Rated Firms Initial State (t):   

  Final State (t+1): No Debt Loans    

No 
Debt Loans Bonds 

Pre-crisis 

No Debt 0.38 0.67 
  0.30 0.41 0.29 

Loans 0.62 0.33 
  0.61 0.50 0.34 

Bonds        0.09 0.09 0.37 

Crisis 

No Debt 0.53 0.81 
  0.52 0.62 0.38 

Loans 0.47 0.19 
  0.30 0.26 0.14 

Bonds        0.18 0.12 0.48 

Post-
crisis 

No Debt 0.35 0.72 
  0.18 0.45 0.24 

Loans 0.65 0.28 
  0.62 0.43 0.40 

Bonds        0.20 0.12 0.36 
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Table 3.  Characteristics of Sample Firms 

This table reports average values on key attributes of the publicly traded firms in our sample.  The values are categorized by whether the firm obtained bank or 
public debt during the year.  Q is the ratio of market value of assets to total assets.  Return on assets (ROA) is the ratio of net income to total assets.  Total assets 
are expressed in billion dollars.  MVA is the Market value of assets = Total assets + outstanding common shares at fiscal year closing share price - book value of 
equity - deferred taxes.  Fixed assets are net property, plant and equipment.  Financial debt is the sum of debt in current liabilities and long term debt.  Cash is the 
sum of cash and short-term investments.  Firm S&P rating is the annual average of the monthly S&P domestic long term issuer credit ratings.  Age is the difference 
between a given year and the year in which the firm first appears in the Compustat Fundamentals Annual data set.  ***, **, * denote p-values equal to or less than 
1%, 5%, and 10%, respectively, for comparisons across contract types in the same period.  †††, ††, † denote p-values equal to or less than 1%, 5%, and 10%, 
respectively, for comparisons between a given year and the 2006 pre-crisis year. 

Panel A.  Unrated firms that obtained bank loans in the given year 
                

  2004     2005     2006     2007     2008     2009     2010     2011     

Q 2.14     1.93     1.97     1.97     1.47 †††   1.45 †††   1.65 †††   1.77 ††   

ROA 0.00    0.02   0.01   0.02    -0.15 †  -0.04 †††  0.01    0.03    

Total Assets ($B) 0.78 †  3.84   1.09   6.72    1.20    1.13    1.09    1.20    

Market Value of Assets ($B) 1.27 †  4.85   1.65   8.05    1.61    1.53    1.58    1.93    

Fixed Assets / TA 0.27    0.30   0.28   0.29    0.28    0.31    0.29    0.30    

Cash / TA 0.12    0.10   0.11   0.12    0.13    0.13 ††  0.12    0.13    

Financial Debt / TA 0.26    0.26   0.26   0.25    0.24    0.23    0.23 ††  0.24 †  

Age 16.68     16.82     15.93     16.73     18.47 †††   19.18 †††   19.68 †††   20.49 †††   

                          
Panel B.  Rated firms that secured bank loans in the given year 

                 

  2004     2005     2006     2007     2008     2009     2010     2011     

Q 1.66     1.61 †   1.71     1.72     1.24 †††   1.35 †††   1.44 †††   1.46 †††   

ROA 0.03 ††  0.03 †  0.04    0.03    -0.01 †††  0.01 †††  0.04    0.04    

Total Assets ($B) 10.61    11.76    13.72    13.73    14.96    16.51    15.63    14.33    

Market Value of Assets ($B) 17.71    18.74    21.64    23.12    17.96    25.46    23.30    19.62    

Fixed Assets / TA 0.38    0.35    0.36    0.35    0.41 †††  0.39    0.40 ††  0.38    

Cash / TA 0.07    0.07    0.07    0.07    0.06    0.09 †††  0.08 †  0.08 †  

Financial Debt / TA 0.39    0.36    0.38    0.39    0.38    0.40    0.37    0.35 †  

S&P LT Rating 12.17    12.15    12.02    11.76    12.31    11.24 †††  11.77    12.17    

Age 27.23 ††   27.80     29.35     28.07     29.88     30.18     31.76 ††   32.69 †††   
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Table 3.  Characteristics of Sample Firms (Cont.) 

                         
Panel C.  Rated firms that issued bonds in the given year 

                  

  2004     2005     2006     2007     2008     2009     2010     2011     

Q 1.62     1.60     1.63     1.78 †   1.47 † *** 1.48 †† ** 1.67   *** 1.63   *** 

ROA 0.05  
*** 0.05  

** 0.05 **   0.06  
*** 0.05   *** 0.04 ††† ** 0.05  

  0.06  
*** 

Total Assets ($B) 17.67  
* 13.65  

  19.80     25.03  
** 22.28   ** 21.27     18.93  

  23.21  
*** 

Market Value of Assets ($B) 34.15  
** 22.50  

  32.12 *   48.76  
** 38.47   *** 35.33     31.56  

* 40.56  
*** 

Fixed Assets / TA 0.51 † *** 0.47  
*** 0.46 ***   0.46  

*** 0.49   *** 0.44   ** 0.42  
  0.43  

** 

Cash / TA 0.05  
*** 0.04  

*** 0.04 ***   0.05  
*** 0.05   ** 0.08 †††   0.09  

  0.08  
  

Financial Debt / TA 0.34  
*** 0.31  

*** 0.32 ***   0.31  
*** 0.33   *** 0.33   *** 0.33  

*** 0.32  
*** 

S&P LT Rating 14.73  
*** 15.05  

*** 14.46 ***   14.55  
*** 15.10 †† *** 14.27   *** 13.84  

*** 14.49  
*** 

Age 37.44   *** 39.93   *** 37.47 ***   38.63   *** 42.38 †† *** 39.89   *** 37.48   *** 38.90   *** 
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Table 4.  Migration of Corporate Debt Funding Outcomes  
        

Panel A reports multinomial logit regressions of the debt choices of firms that obtained some or all of its debt through syndicated loans by a single lead 
bank in a given year t between 2004 and 2010.  The dependent variable is an indicator variable which represents one of four possible borrowing outcomes 
at t+1: no debt, bank debt only, public debt only, both bank and public debt.  Debt choice at t+1 used as reference is bank debt only.  S&P rated takes a 
value of 1 if the firm had an S&P long term debt or subordinated debt rating in period t, and 0 otherwise.  S&P investment grade takes a value of 1 if the 
firm had an S&P long-term debt or subordinated debt rating equal to or better than BBB- in period t, and 0 otherwise.  Firm and bank attributes used as 
controls are period t and t+1 values, respectively.  Banking industry EDF is the annual average of the monthly EDF averages across all BHCs where EDFs 
can be computed.  EDF Bracket is the annual average percentile bracket associated with the lead bank’s monthly EDF.  Higher brackets represent higher 
EDFs.  Estimated coefficients interacted with the year dummy variables D08 and D09 capture the impact of the lead bank distress on the borrowing 
outcome of firms during the crisis years.  Banking industry Ratings Change is the average of S&P Distress across all BHCs with ratings.  BHC S&P distress 
reflects changes in the condition of the lead bank as the difference between its highest S&P long term issuer credit rating in t and its lowest rating in t+1.  
S&P Upgraded (Downgraded) is an indicator variable that takes on value 1 if the average S&P long term issuer credit rating of the bank in t+1 is higher 
(lower) than that in t, and 0 otherwise.  Estimated coefficients capture the average effects and the additional impact of distress (downgrade) in 2008 and 
2009.  Standard errors are clustered by borrower.  ***, **, * denote significance at 1%, 5%, and 10% levels, respectively.  †Sum of the lead bank average 
distress coefficient and lead bank marginal distress coefficient in the given year are greater than zero and statistically significant at the 10% level or better. 

 Model 1  Model 2 

 Debt funding outcome at Period t+1  Debt funding outcome at Period t+1 

Migration from Bank 
Debt           at Period t 

Unrated Firms  Rated Firms  Unrated 
Firms 

 Rated Firms 

No Debt  No Debt   Public Debt  No Debt  No Debt   Public Debt 

Constant 1.415 ***  0.756 ** 
  

-4.303 ***  1.340 ***  0.548 ** 
  

-3.305 *** 

Borrower Attributes (t) 
        

 
        

Q -0.007   -0.207 *** 
 

0.107   -0.011   -0.218 *** 
 

0.102  

ROA -0.499 ***  0.306  
 

0.431 *  -0.540 ***  0.265  
 

0.394 ** 

Total Assets 0.000   -0.001  
 

0.000   0.000   -0.001  
 

0.000  

Fixed Assets/Total Assets -0.435 **  -0.184  
 

1.325 ***  -0.477 ***  -0.211  
 

1.199 *** 

Cash/Total Assets 1.192 ***  1.937 *** 
 

-3.391 **  1.296 ***  1.788 *** 
 

-3.528 ** 

Financial Debt/Total Assets -0.235   0.366  
 

-0.131   -0.278   0.360  
 

-0.211  

Bank Funded Last 5 Years -0.075   -0.033  
 

0.289   -0.118   -0.068  
 

0.180  

Public Funded Last 5 Years 0.102   -0.237 ** 
 

1.054 ***  0.118   -0.238 ** 
 

1.081 *** 

Revolver Line Last 2 Years -0.396 *** 
 

-0.327 *** 
 

-0.280 *  -0.394 *** 
 

-0.288 *** 
 

-0.205  

S&P Investment Grade       -0.677 ***   0.953 ***         -0.630 ***   0.989 *** 

Banking Industry Distress (t+1) 
       

 
        

Industry EDF 1.675 * 
 

1.210  
 

5.801 ***  
        

Industry Ratings Change                   0.007     0.440 **   0.656 ** 

Lead Bank Distress (t+1) 
        

 
        

EDF Bracket -0.013  
 

-0.016  
 

0.053 *** 
         

EDF Bracket x D08 0.001  
 

0.094 *** 
 

0.028  
         

EDF Bracket x D09 -0.016   0.040  
 

-0.040   
  

 
     

Ratings Upgrade          
0.009  

 
0.112  

 
0.008  

Ratings Downgrade          
0.162  

 
0.077  

 
0.514 *** 

Ratings Downgrade x D08          
0.240  

 
1.244 *** 

 
-0.208  

Ratings Downgrade x D09                   0.329     -0.016     -0.190   

Observations 3760 
  

2556 
  

 
 

 3602 
  

2538  
 

  

Pseudo R-Squared 0.028 
  

0.109 
  

 
  

0.028 
  

0.103  
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Table 5.  Firm Financing Activity by Rating Status and Lead Bank Condition   
This table lists summary statistics of corporate financing activity by year, firm rating status, and lead-bank condition.  
The sample is drawn from all firms that borrowed bank debt in year t.  Distressed (healthy) banks are defined as 
those with above (below) median EDF by year.  Panel A lists mean investment rates (capital expenditures to lagged 
assets).  Panel B lists mean net debt issuance, and Panel C lists mean net equity issuance.  Panel D lists the number 
of firm observations. 

Panel A.  Investment rates               

Unrated Firms  Rated Firms 

 Lead Bank    Lead Bank   

Year t+1 Healthy Distressed Difference P-value  Healthy Distressed Difference P-value 

2006 0.087 0.075 0.012 0.23  0.062 0.068 -0.007 0.54 

2007 0.078 0.074 0.004 0.70  0.124 0.066 0.058 0.00 

2008 0.066 0.072 -0.006 0.63  0.088 0.069 0.019 0.30 

2009 0.042 0.043 -0.001 0.85  0.093 0.048 0.045 0.00 

2010 0.041 0.047 -0.006 0.47  0.060 0.066 -0.005 0.80 

2011 0.067 0.073 -0.006 0.60  0.068 0.088 -0.020 0.24 
          

Panel B.  Net debt issuance               

Unrated Firms  Rated Firms 

 Lead Bank    Lead Bank   

Year Healthy Distressed Difference P-value  Healthy Distressed Difference P-value 

2006 0.058 0.043 0.015 0.39  0.060 0.022 0.038 0.17 

2007 0.053 0.061 -0.008 0.71  0.149 0.039 0.110 0.01 

2008 0.051 0.030 0.021 0.36  0.025 0.027 -0.001 0.96 

2009 -0.032 -0.021 -0.011 0.44  -0.020 -0.035 0.016 0.29 

2010 -0.012 0.033 -0.045 0.02  0.002 -0.005 0.006 0.85 

2011 0.067 0.073 -0.006 0.60  0.068 0.088 -0.020 0.24 
          

Panel C.  Net equity issuance               

Unrated Firms  Rated Firms 

 Lead Bank    Lead Bank   

Year Healthy Distressed Difference P-value  Healthy Distressed Difference P-value 

2006 0.035 0.014 0.021 0.10  -0.014 -0.016 0.002 0.87 

2007 0.041 0.020 0.021 0.23  0.020 -0.011 0.031 0.17 

2008 0.006 -0.005 0.011 0.38  -0.009 -0.010 0.001 0.92 

2009 0.024 0.007 0.017 0.18  0.016 0.009 0.007 0.49 

2010 0.024 0.020 0.004 0.82  0.002 0.013 -0.011 0.56 

2011 0.029 -0.013 0.042 0.01  -0.003 0.007 -0.009 0.43 
          

Panel D.  Number of observations             

 Lead Bank    Lead Bank   

Year Healthy Distressed    Healthy Distressed   

2006 119 249    39 273   

2007 91 236    34 214   

2008 62 193    24 174   

2009 114 120    39 69   

2010 83 73    19 63   

2011 81 100    24 69   
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Table 6: Regression Analysis of Bank Conditions and Corporate Investment   
This table examines the impact of corporate debt choice on corporate investment decisions taking into account the distress of lead 
banks, particularly in the crisis years 2008 and 2009.  Sample are firms, which in a given year t between 2004 and 2010, obtained some 
or all of its debt through syndicated loans by a single lead bank.  Investment is capital expenditures expressed as percentages of one-
year lagged total assets.  Regressions control for firm attributes and year fixed effects.  The reference group are firms that migrated 
from acquiring all or some of its debt through syndicated bank loans in t, to bank debt only in t+1.  Firm and bank characteristics used 
as controls are period t and t+1 values, respectively.  S&P rated takes on a value 1 if the firm had an S&P long term debt or subordinated 
debt rating during t, and 0 otherwise.  S&P investment grade takes on value 1 if the firm had an S&P long-term debt or subordinated 
debt rating equal to or better than BBB- during period t, and 0 otherwise.  Indicator variables Migrated to No Debt, Public Debt, and 
Bank & Public Debt account for the three remaining mutually exclusive debt outcomes.  Standard errors are clustered by year.  ***, 
**, * denote significance at 1%, 5%, and 10% levels, respectively.  †Sum of the average lead bank and marginal lead bank distress 
coefficients in the given year are less than zero and statistically significant at the 10% level or better. 

 Corporate Investment at t+1 of Firms with Bank Borrowing in t 

 Model 1  Model 2 

 

Unrated 
Firms 

Rated 
Firms   

Unrated 
Firms Rated Firms 

Constant 1.632 * 1.09     1.706 ** -0.139   

Borrower Attributes (t)          
Q 0.655 *** 1.542 ***  0.781 *** 1.515 *** 

ROA 1.05 * 0.127   0.961 * 0.177  
Total Assets -0.001  0.002 **  0  0.002 ** 

Fixed Assets/Total Assets 23.959 *** 19.48 ***  24.413 *** 19.379 *** 

Cash/Total Assets 3.744 ** 5.96   4.362 ** 4.93  
Financial Debt/Total Assets -3.15 *** -4.898 ***  -3.064 *** -4.927 *** 

Age -0.084 *** -0.052 ***  -0.087 *** -0.049 *** 

Revolving Line Last 2 Years 0.376  0.371   0.286  0.32  
Bank Funded Last 5 Years -0.368  -0.094   -0.172  0.183  
Public Funded Last 5 Years -0.383  0.307   -0.476  0.227  
S&P Rated          
S&P Investment Grade     -1.692 ***       -1.797 *** 

Migrated from Bank Debt in t to          
     No Debt t+1 -0.931  -1.41   -1.766 *** -0.446  
     Bond issue t+1     -2.634         0.043   

Lead Bank Distress (t+1)          
Ratings Upgrade      0.149  0.805  
Bank Distress 0.013  -0.073 *  -0.002  -0.45  
Bank Distress x D08 0.29 *** 0.049   -1.054  -1.166 *** 

Bank Distress x D09 -0.072 ** -0.126 **  -2.81 * -2.772 *** 

Bank Distress x No Debt t+1 -0.035  0.07   0.476  -0.405  
Bank Distress x Bond Issue t+1   0.197     0.07  
Bank Distress x D08 x No Debt t+1 -0.074 * -0.263 ***  0.867  -1.385 *** 

Bank Distress x D08 x Bond Issue t+1   -0.19 ***    -0.258  
Bank Distress x D09 x No Debt t+1 0.105 *** 0.005   1.09  0.517  
Bank Distress x D09 x Bond Issue t+1     0.088         1.596 ** 

Year Fixed Effects YES  YES   YES  YES  
Observations 3710  2538   3556  2520  
Adjusted R-Squared 0.397   0.413     0.399   0.414   

F-Tests. Prob. > F          
(Bank Distress x D08) + (Bank Distress x 
D08 x No Debt t+1) 0.000  0.003   0.622  0.000  
(Bank Distress x D09) + (Bank Distress x 
D09 x No Debt t+1) 0.145  0.077   0.001  0.001  
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Table 7.  Economic significance of bank distress on corporate investment         

This table computes the economic significance of lead bank distress on corporate investment using regression coefficients from Table 6.  Panel A reports the 
results from using an interquartile increase in EDF brackets as the measure of distress.  For each explanatory variable and each crisis year, the estimated change in 

the investment rate in year t+1 equals the coefficient, b multiplied by the interquartile change in the bank EDF brackets (10), multiplied by the asset share of 
category i, which represents the share of total assets at t of firms in that category.  For example, the -0.126 coefficient on Bank Distress x D09 for rated firms means 
that for every ten unit increase in the EDF bracket in 2009, the investment rate in 2009 declines by 1.26 percentage points.   Total assets of rated firms in 2008 
account for about 80% of all firm assets in the economy.  Consequently, we estimate that the investment rate in 2009 for rated firms paired with distressed banks 
decreases by 1.01 percentage points.  The asset weight for rated firms that migrate to no debt is 16% (80% x 20%) because the marginal increase in rated firms 
transitioning to no debt during the crisis is 20 percentage points relative to the pre-crisis.  Similarly, the marginal increase in rated firms transitioning to bond issues 
during the crisis is about 10 percentage points higher, leading to an asset weight of 8%.  The marginal increase in unrated firms transitioning to no debt during the 
crisis is 10 percentage points for an asset weight of 2%. Panel B displays the economic significance of the change in investment rates from a lead bank downgrade 
for the years 2008 and 2009.  Estimates are derived for each crisis year and explanatory variable by multiplying the coefficient b by the share of the number of firms 
that were paired with lead banks that were downgraded, multiplied by the asset weights explained above.  Rated firms paired with a lead bank downgraded in 2009, 
for example, experience an additional decrease in the investment rate of -2.772%.  Rated firms account for 80% of all firm assets, and 71.1% of sample firms were 
paired with banks downgraded in 2009, resulting in an estimated investment rate decline for firms in this category of 1.58 percentage points. 

Panel A.  Interquartile change in EDF brackets                      

   Table 6 Coefficients  EDF Bracket  Asset Weights  Estimated change in investment rate 

t+1 Explanatory variable Unrated Rated   Unrated Rated   Unrated Rated  Unrated Rated Combined 

2008 

Bank Distress x D08 0.290 0.049  10 10  20.0% 80.0%  0.58% 0.39% 0.97% 

Bank Distress x D08 x No Debt t+1 -0.074 -0.263  10 10  2.0% 16.0%  -0.01% -0.42% -0.44% 

Bank Distress x D08 x Bond Issue t+1   -0.190   10 10     8.0%   0.00% -0.15% -0.15% 

Total effect                 0.57% -0.18% 0.38% 

2009 

Bank Distress x D09 -0.072 -0.126  10 10  20.0% 80.0%  -0.14% -1.01% -1.15% 

Bank Distress x D09 x No Debt t+1 0.105 0.005  10 10  2.0% 16.0%  0.02% 0.01% 0.03% 

Bank Distress x D09 x Bond Issue t+1   0.088   10 10     8.0%   0.00% 0.07% 0.07% 

Total effect                   -0.12% -0.93% -1.05% 
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Table 7.  Economic significance of bank distress on corporate investment (Cont.)         
              

Panel B.  Lead bank downgraded                         

   Table 6 Coefficients   
% Firms Paired with 
Downgraded Banks   Asset Weights  

Estimated change in investment 
rate 

t+1 Explanatory variable Unrated Rated   Unrated Rated   Unrated Rated  Unrated Rated Combined 

200
8 

Bank Distress x D08 -1.054 -1.166  22.0% 23.8%  20.0% 80.0%  -0.05% -0.22% -0.27% 

Bank Distress x D08 x No Debt t+1 0.867 -1.385  22.0% 23.8%  2.0% 16.0%  0.00% -0.05% -0.05% 

Bank Distress x D08 x Bond Issue t+1   0.07   22.0% 23.8%     8.0%   0.00% 0.00% 0.00% 

Total effect                 -0.04% -0.27% -0.32% 

200
9 

Bank Distress x D09 -2.81 -2.772  62.8% 71.1%  20.0% 80.0%  -0.35% -1.58% -1.93% 

Bank Distress x D09 x No Debt t+1 1.09 0.517  62.8% 71.1%  2.0% 16.0%  0.01% 0.06% 0.07% 

Bank Distress x D09 x Bond Issue t+1   1.596   62.8% 71.1%     8.0%   0.00% 0.09% 0.09% 

Total effect                   -0.34% -1.43% -1.77% 
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Table 8:  Input-Output Analysis  

Table reports panel regressions of growth rates in investment in fixed assets and output on financial inputs 
by industry.  Inputs are the proportions of financial inputs to all inputs for a given industry itemized in 
the Input-Output (IO) Use Table Summary (71 industries) released annually by the Bureau of Economic 
Analysis (BEA).  Financial inputs are intermediated financing (Intermediated) and direct financing 
(Direct).  D08 and D09 are dummy variables that equal 1 if the year is 2008 and 2009, respectively, and 0 
otherwise.  Investment by industry is measured as private nonresidential investment in fixed assets 
(PNRI).  Output is total output by industry from the IO Use Table Summary that equals the total value 
of intermediate inputs plus total value added.  Sample period spans the years 1997 through 2013 for all 
industries with both IO Use and PNRI data excluding the financial industries 521CI (Intermediated) and 
523 (Direct) and government industries GFGD, GFGN, GFE, GSLG, and GSLE.   ***, **, * denote 
significance at 1%, 5%, and 10% levels, respectively. 

  
%Δ 

Investment 
%Δ Output 

%Δ 
Investment 

%Δ Output 

Constant Term 3.938 *** 4.043 *** 3.273 *** 4.052 *** 

Financial Inputs (Lag)         

(1) Intermediated 0.366  0.145 ** 0.971 *** 0.199  

(2) Intermediated * D08 -0.839  -0.213  -2.254 ** -0.255  

(3) Intermediated * D09 -3.424 *** -1.245 *** -5.79 *** -1.253 *** 

(γ1) Direct 0.329 *** 0.054  0.769 *** -0.05  

(γ2) Direct * D08 -0.879 *** -0.052  -2.214 *** -0.141  

(γ3) Direct * D09 -0.904 *** -0.347 *** -5.343 *** -0.422  

Intermediated * Direct     -0.217 *** 0.01  

Intermediated * Direct * D08     0.753 * 0.056  

Intermediated * Direct * D09         2.038 *** 0.034   

Industry Effects R.E.  R.E.  R.E.  F.E.  

Hausman Test 
0.966 

 
0.94 

 
0.788 

 
0.000  

H0: Random Effects       

Observations 928  1,024  928  1,024  

Adjusted R2 0.071   0.047   0.091   0.039   

Wald Tests, H0:         

1=1 0.880  0.265      

2=2 0.958  0.490      

3=3 0.002  0.000      
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Table A1:  Sensitivity of Corporate Investment to the Business Cycle by Lead-Bank Distress 

 
Panel A reports summary statistics on corporate investment surrounding the 2001 recession for firms that borrowed from lead banks in 2008 categorized by whether the 
lead bank in 2009 was distressed (average annual EDF bracket above-median) or non-distressed (average annual EDF bracket below median).  Investment is current year 
capital expenditure divided by prior year total assets.  For each firm, we compute an industry-adjusted investment by subtracting the industry average investment of the 
industry to which the firm belongs.  Industry is defined using either the Fama-French 17-industry classification or SIC classification.  The mean is the industry adjusted 
investment averaged across firms in each group.  Standard deviation denotes the variation in non-industry adjusted investment across firms in each group, and N, the 
number of firms in each group.  The last item in Panel A is the change in average non-industry adjusted corporate investment between the two-year periods 2001-2002 
and 1999-2000.  Mean, standard deviation, and changes are reported in percent.  Panel B reports the results of regressions of each firm’s lead-bank bracket in 2009 on 
the firm’s industry-adjusted investment.  ***, **, * denote significance at 1%, 5%, and 10% levels, respectively. 
 

PANEL A:  Corporate Investment  
Non-Distressed Lead 

Banks  in 2009 
Distressed Lead Banks  

in 2009 
   

Capital Expenditure/Total Assets Mean 
Standard 
Deviation 

N Mean 
Standard 
Deviation 

N Difference t-statistic p-value 

Fama-French 17 Industry-Adjusted in 2001 0.69 5.42 160 0.56 6.20 107 0.13 0.18 0.86 

Fama-French 17 Industry-Adjusted in 2002 0.38 4.05 165 0.73 4.93 108 -0.35 -0.61 0.54 

SIC Industry-Adjusted in 2001 0.62 4.76 162 0.69 5.22 112 -0.06 -0.10 0.92 

SIC Industry-Adjusted in 2002 0.25 3.65 167 0.69 4.32 113 -0.44 -0.89 0.38 

Average (2001-02) – Average (1999-00)  -3.71 6.83 165 -2.52 5.52 113 -1.19 -1.61 0.11 

 
 

PANEL B.  Bivariate Regressions of Lead-
Bank Distress on Corporate Investment 

Dependent variable:  Bank EDF Bracket in 2009 

Explanatory Variable Model 1 Model 2 Model 3 Model 4 Model 5 

Constant 10.23*** 10.19*** 10.29*** 10.24*** 10.43*** 

Fama-French 17 Industry-Adjusted in 2001 -3.07     

Fama-French 17 Industry-Adjusted in 2002  0.18    

SIC Industry-Adjusted in 2001   -5.63   

SIC Industry-Adjusted in 2002    -0.69  

Average (2001-02) – Average (1999-00)      5.10* 

 


