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Abstract 
We examine how the money creation function of banks affects the relative cost of firm 
financing in the bank loan vs public bond market – the loan-bond spread. Using a sample 
of loans and bonds issued by the same firm with the same maturity and at the same time, 
we show that the loan-bond spread is lower for firms impacted by information cost shocks. 
We call this decline in the relative cost of bank credit induced by firm information cost 
shock the opacity discount and argue that it is consistent with the “money 
creation” hypothesis in the theory of financial intermediation according to which banks 
need to keep information about their assets secret to produce private money.  
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1. Introduction 
Bank loans and public bonds are the two most important sources of debt for non-

financial firms. While there is a large literature studying the optimal debt structure of 
firms and heterogeneity in firms’ reliance on bank loans and bonds (Diamond, 1991; Rajan, 
1992; Bolton and Frexias, 2000; Rauh and Sufi, 2010; Becker and Ivashina, 2014), less is 
known about determinants of the relative cost of raising funds in the private versus public 
debt market. Our paper fills this gap by offering evidence on the role of the bank money 
creation channel in explaining the relative pricing of bank loans and public bonds in the 
primary market. 

Our work is motivated by the theoretical literature that explains how banks create 
demand deposits – money-like securities that are redeemable at par and liquid. For a 
security to be money-like, its value needs to be insensitive to information. Dang, Gorton, 
and Holmström (2015) show that when debt, a relatively information insensitive financial 
claim, is used as a collateral for another debt contract, the latter debt contract is the least 
sensitive to information. By lending to firms, banks use this ‘debt-on-debt’ structure to 
create demand deposits that are money-like. Dang, Gorton, Holmström, and Ordoñez 
(2017) show that banks’ money-creation function can be further enhanced if they issue 
loans to borrowers that are unlikely to fail and opaque, and when banks keep the 
information they produce about the borrowers secret. If banks’ assets are safe but hard to 
evaluate by outside investors, the return to outsiders from exerting effort to learn about 
such opaque assets is low. Little information is produced outside of banks, which ensures 
that banks’ demand deposits are insensitive to information and thus money-like – by 
lending to safe and opaque projects, banks lower their costs of private money production.  

Guided by this theory, we argue that the production of private money creates an 
incentive to lend to firms that are safe and opaque, which is unique to banks. Since banks 
benefit from the opacity of their borrowers, it should be less expensive for banks, relative 
to non-bank lenders, to finance such borrowers. From a firm’s perspective, this reasoning 
implies that the cost of bank credit relative to the cost of raising funds in the public debt 
market should depend on the firm’s opacity – firms whose assets are harder to evaluate 
by outside investors will have a relatively lower cost of capital when they borrow from 
banks. 

To quantify the effect of this money creation channel on a firm’s cost of borrowing, 
we examine how the relative pricing of loans and bonds changes in response to shocks to 
the firm’s opacity, or in other words, shocks to investors’ information acquisition cost 
about the firm’s assets. We construct a granular dataset on loan-bond pairs issued by the 
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same firm in the primary market, with investment-grade credit rating, with the same 
maturity and seniority, and at the same time. We define our main variable of interest – 
the loan-bond spread – as the within firm difference in the price of bank credit reltive to 
public debt for each loan-bond pair in the sample. We consider several alternative proxies 
to construct the main independent variable – the change in the cost of acquiring 
information about a firm’s assets.1 This shock should capture how hard it is for outside 
investors to learn about the fundamental value of the firm’s assets.  

In our baseline analysis, following the growing literature on the impact of economic 
uncertainty on the corporate sector, we measure information acquisition cost using 
changes in volatility of the firm’s stock returns, as well as changes in volatility of the 
firm’s stock returns that are induced by aggregate uncertainty shocks. An increase in 
equity volatility and an increase in equity volatility due to aggregate uncertainty shocks 
plausibly makes it harder for outside investors to learn about the firm and thus can be 
considered an increase in a firm’s opacity in accordance with the notion of opacity in Dang, 
Gorton, Holmström, and Ordoñez (2017). Our main hypothesis is that a positive 
information cost shock leads to a larger increase in the firm’s cost of public debt relative 
to that of bank credit, that is, the loan-bond spread decreases. This is because a positive 
information cost makes it harder for outside investors to learn about the firm’s assets, 
which reduces the return on producing information about those assets, thereby making 
such assets relatively easier to be funded by the banking sector.  

Using a sample of matched loan-bond pairs, we find that a positive firm-level 
information cost shock reduces the loan-bond spread, suggesting that higher cost of 
acquiring information makes bank credit relatively cheaper compared to public debt. In 
terms of economic magnitudes, one standard deviation increase in the level of a firm’s 
opacity is associated with a reduction in the loan-bond spread of 22 bps, which is 
economically significant given an average spread of 123 bps. We refer to this reduction in 
the loan-bond spread in response to the firm-level information cost shock as the ‘opacity 
discount’.  

Since we focus on the within-firm response of the loan-bond spread to the 
information cost shock, our main finding is not influenced by any issuer-level time-varying 
characteristics, both observable and unobservable, such as firm credit risk, growth 
opportunities, or governance, that could affect the pricing of either of the two debt 
contracts. Furthermore, our result survives when we include different sets of fixed effects, 

 
1 We refer to firm opacity and the cost of acquiring information by outside investors synonymously 
throughout the paper.  
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for example, when we control for unobservable bank/underwriter time-invariant 
characteristics, or when we include different sets of control variables, mainly to capture 
detailed characteristics of loan and bond contracts used in any specific deal. 

One concern with using changes in the volatility of stock returns as a proxy for 
information cost is that unobserved firm-level factors can simultaneously affect the 
volatility of stock returns and the loan-bond spread. For example, a departure of a firm’s 
CEO can lead to a change in the firm’s stock return volatility and, at the same time, to a 
change in the loan rate due to the loss of a bank relationship. In this case, the negative 
relationship between an increase in volatility and the loan-bond spread cannot be 
attributed to the information acquisition cost channel. To establish the causal effect of a 
firm-level information cost shock on the relative cost of bank credit, we employ an 
instrumental variable estimation approach following Alfaro, Bloom, and Lin (2019). 

Specificaly, we instrument changes in firm-level volatility using firms’ differential 
exposures to changes in aggregate volatility of the macro variables such as energy, 
currency, policy, and U.S. Treasury notes. The instruments, by construction, capture only 
those changes in firm-level volatility that are induced by changes in aggregate volatility 
of the macro variables. Hence, this approach allows us to rule out alternative factors, such 
as changes in firm fundamentals, which can simultaneously lead to an increase in firm-
level volatility and the loan-bond spread. The results from the instrumental variable 
estimation are consistent with the baseline analysis. We find that firms experiencing 
positive information cost shock induced by aggregate volatility shocks receive opacity 
discounts on bank debt.  

To provide further evidence that our information cost measure captures changes 
in equity volatility induced by exogenous factors, we look at the impact of the 9/11 
uncertainty shock event on firms’ cost of borrowing from banks relative to that from the 
public bond market. The 9/11 shock was exogeneous to firm fundamenetals but it had a 
significant impact on firm-level volatitlity. We show that firms that experienced a larger 
increase in volatility after the 9/11 shock had lower loan-bond spreads in the post-shock 
period. This finding again lends support to the hypothesis that an increase in the 
information acquisition cost made it harder for outside investors to learn about the firms’ 
fundamentals, which in turn made it relatively easier for banks to fund projects of these 
firms.  

We consider two alternative measures of firm information acquisition cost. First, 
we follow Anderson, Duru, and Reeb (2009) to construct a firm-level opacity index, which 
ranks the relative opacity of firms in our sample based on four proxies for opacity: bid-ask 
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spread, trading volume, analyst coverage, and analyst forecast errors. The firm-level 
opacity index is the sum of the rankings based on these four variables, normalized by 20. 
A higher opacity index indicates larger information asymmetry which should make it 
more difficult for outside investors to evaluate the firm’s assets. Second, we follow Morgan 
(2002) and measure information acquisition cost using disagreement in ratings assigned 
to a firm by Standard & Poor’s and Moody’s. If a firm’s assets are harder to evaluate, there 
will be more disagreement among rating agencies about the true value of the firm’s assets. 
Following this argument, we define a proxy for information acquisition cost as the 
absolute difference in ratings assigned to a firm by Standard & Poor’s and Moody’s. Using 
both these alternative measures of firm-level information acquisition cost we obtain 
results that are consistent with our hypothesis: as the information cost increases, the 
loan-bond spread shrinks. 

Next, we provide direct evidence on the economic mechanism driving our results. 
According to the financial intermediation theory, the need for banks to maintain opacity 
should be larger when private money creation is not backed by the government. 
Specifically, deposit insurance provided by the government on demandable debt produced 
by banks makes such insured deposits insensitive to information, reducing banks’ need to 
maintain opacity through their lending decisions. Supporting this hypothesis, Chen, 
Goldstein, Huang, and Vashishtha (2020) show that uninsured deposits are more 
responsive to negative information about banks’ assets. We hypothesize that a higher 
opacity discount should be offered by banks that create relatively more liquidity in the 
form of uninsured depostis and that experience outflows due to the uncertainty about the 
value of banks’ assets. To preserve the value of uninsured deposits and to prevent further 
deposit outflows, these banks should invest in firms whose assets are hard to evaluate by 
outside investors.  

To test this hypothesis, we exploit variation in the ratio of uninsured deposits and 
uninsured deposit outflows across banks and test whether banks with a higher ratio of 
uninsured deposits offer a larger opacity discount when they see a larger outflow of 
uninsured deposits. We find that banks relying more on uninsured deposits offer 
significantly larger opacity discounts to firms after they experience large uninsured 
deposits outflows. This result supports the presence of the money creation mechanism. 

To provide further evidence that these deposit outflows are induced by investors’ 
confidence in the asset quality of the bank, we use the money market dollar funding shock 
of April 2011. European banks in the U.S. raise most of their dollar funding from 
uninsured sources, such as the commercial paper market while the dollar funding of U.S. 
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banks is mostly sourced from insured retail deposits (Ivashina, Scharfstein, and Stein, 
2015). In April 2011, money market funds started becoming concerned about European 
banks’ exposure to Greek sovereign debt and they reduced their exposure to the Eurozone 
banks active in the U.S., which led to uninsured deposit outflows from these banks. We 
hypothesize that following the money market funding shock, the European banks should 
offer larger opacity discounts to firms whose assets are harder to evaluate since those 
banks have a greater need to keep information about their assets secret to prevent further 
withdrawals. Our results lend support to this hypothesis. Using difference-in-differences 
analysis, we find that a relatively larger opacity discount was offered by European banks 
to firms whose assets became harder to evaluate in the post-shock period.  

We also exploit the role of implicit government guarantees after crisis to further 
isolate the role of the money creation mechanism. Following the 2008-09 financial crisis, 
the Financial Stability Board started to publish a list of global systemically important 
banks (G-SIBs). Such banks receive implicit ‘too-big-to-fail’ guarantees. These guarantees 
reduce banks’ need to manage the opacity of their assets, and G-SIBs should thus offer 
lower opacity discounts to their borrowers. To test this hypothesis, we conduct a 
difference-in-differences analysis to investigate whether banks offer lower opacity 
discounts after they are classified as G-SIBs. We show that non-G-SIBs offer a 
significantly larger opacity discount to firms following a positive information cost shock 
after 2009 compared to G-SIBs. This result suggests that while banks no longer need to 
manage opacity after they are classified as G-SIBs, the need for using lending decisions 
to manage opacity remains present for non-G-SIBs. Both these results lend further 
support to the presence of the money creation mechanism. 

Can relationship lending explain our results? Existing studies have shown that 
firms with longer bank relationships pay lower interest rates (Berger and Udell, 1995) 
and, during periods of crises, firms are able to receive cheaper bank credit from 
relationship banks compared to banks with which firms have only transaction lending 
relationships (Bolton, Freixas, Gambacorta, and Mistrulli, 2016). It is thus possible, that 
the lower loan-bond spread in response to firm information cost shocks is driven by 
relationship lending and not by the money creation channel. We test this hypothesis by 
evaluating how the loan-bond spread responds to the interaction between firm 
information cost and length of the firm’s relationship with the bank. We find that the 
opacity discount offered by banks does not depend on the length of the firm’s relationship 
with the bank. This finding suggests that relationship lending is not driving our results.  

Is it possible that firms’ demand for bank credit relative to public bonds explains 
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our results? If firms that experience larger volatility in their stock returns lower their 
demand for bank credit and increase their demand for public debt, this relative fall in 
demand for bank credit may translate into a lower cost of bank credit and a higher cost of 
public debt and may thereby generate a negative relationship between firm opacity and 
the loan-bond spread. If firms actively switch to public debt when they are hit by an 
opacity shock, we should see a fall in the share of bank loans to the total credit by firms 
that experience positive opacity shocks. Our results show that this is not the case. We do 
not find any significant effect of the firm information cost shock on the share of loans in 
total amount borrowed by the firm.  

Another alternative explanation of our results may be that banks could participate 
less in loan syndicates when borrowers are opaque, which may lower their exposure and 
thereby lower their cost of lending to such borrowers. To investigate this alternative 
hypothesis, we examine the effects of firm information cost shock on bank participation 
in loan syndicates and find no significant relationship between the two.  

In summary, our evidence suggests that the reduction in the loan-bond spread for 
firms whose assets become harder to evaluate by outside investors reflects the money 
creation channel. A key takeway from our findings is that the need for banks to maintain 
opacity to perform their core function of money creation does have meaningful benefits for 
non-financial firms that are relatively more opaque but safe. This result has important 
policy-relevant implications. Mainly, regulations that promote greater public disclosure 
of banks’ assets may adversely affect cost of capital for safe but opaque firms, especially 
for those that are not able to access the public bond market.  

Our paper contributes to the literature on the relative pricing of private and public 
debt. Schwert (2020) finds that loans are relatively overpriced compared to a bond-implied 
credit spread. Relative to Schwert (2020), our contribution to the literature is twofold. 
First, we compare the at issuance price of bonds with the cost of banks loans while 
Schwert (2020) compares the pricing of loans with a model implied spread based on 
secondary market quotes of traded bonds. Hence, our analysis provides a direct empirical 
estimate of the difference in firms’ cost of raising funds in the form of bank loans vs bonds. 
Second, we identify an economic channel suggested by theory – the money creation 
channel – that we show partially explains the difference in the pricing of bank loans and 
bonds. To the best of our knowledge, ours is the first paper to provide empirical evidence 
on the link between the money creation channel and the relative pricing of private and 
public debt.  

Our paper builds on the recent literature (Dang, Gorton, Holmström, and Ordoñez, 
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2017) that endogenizes bank opacity and studies how banks optimally manage their 
opacity to support their core function of money creation. This recent literature belongs to 
the larger literature on the costs and benefits of bank opacity. Cost of bank opacity is 
studied in asset-based theories of financial intermediation that highlight the disciplining 
role of bank transparency (Diamond, 1984; Calomiris and Kahn, 1991; Diamond and 
Rajan, 2001). Empirical studies documenting the negative effects of bank opacity focus on 
the impact on financial stability (Jones, Lee, and Yeager, 2012; Flannery, Kwan, and 
Nimalendran, 2013; Acharya and Ryan, 2016) and bank lending (Zheng, 2020). On the 
other hand, benefits of bank opacity are highlighted in liability based theories of financial 
intermediation (Gorton and Pennacchi, 1990; Dang, Gorton, Holmström, and Ordoñez, 
2017). More broadly, our paper contributes to the literature on costs and benefits of public 
disclosure of information. Starting from Hirshleifer (1971), a large theoretical literatue 
has argued that more information is not always better and, in some instances, opacity can 
be socially optimal.2 In the context of banking, Dang, Gorton, Holmström, and Ordoñez 
(2017) argue that financing of opaque projects helps the money creation function of banks. 
Our paper adds to this literature by being the first to provide empirical support to the 
endogenous bank opacity for money creation hypothesis of Dang, Gorton, Holmström, and 
Ordoñez (2017), and by showing the potential benefits of this endogenous bank opacity on 
the cost of credit for non-financial firms.  

The costs of public disclosure of information have also been extensively studied in 
the context of supervisory stress-tests for banks. Most studies arguing against public 
disclosure of supervisory test results focus on the proprietary costs for banks whose 
information is being disclosed (Dye, 1986; Darrough and Stoughton, 1990; Gigler, 1994) 
or the negative effects on risk sharing (Hirshleifer, 1971; Goldstein and Sapra, 2014), or 
inefficient ex post reaction to disclosure (Morris and Shin, 2002). We highlight a new 
channel – cost of borrowing for opaque and safe firms – through which public disclosure 
of stress test results can negatively affect the real economy. 

Our work also adds to the literature studying the effects of disclosure by non-
financial firms. Diamond and Verrecchia (1991) show that while more information 
revelation can reduce the cost of capital for firms, it can negatively affect liquidity in the 
secondary market. Some studies have shown that greater disclosure can have a negative 
effect on non-financial firms by revealing trade secrets to competitors (Bernard, 2016; Li, 
Lin, and Zhang, 2018). Jayaraman and Wu (2019) show that mandated disclosure can 

 
2 See, for example, Kaplan (2006), Monnet and Quintin (2017), Andolfatto (2010), Pagano and 
Volpin (2012). 
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have a negative effect on managerial learning. Agarwal, Vashishtha, and Venkatachalam 
(2018) show that greater transparency of a firm’s assets through mutual funds’ portfolio 
disclosures leads to myopic corporate investment behaviour and leads to a negative effect 
on corporate innovation. Our paper shows that another important channel through which 
information relevation can affect firms is the bank credit channel.  

Finally, we contribute to the literature examining the effects of bank frictions on 
corporate lending. Adverse capital and liquidity shocks to banks are transmitted to 
borrowers through reductions in credit supply and stricter loan contracts (Peek and 
Rosengren, 1997, 2000; Khwaja and Mian, 2008; Paravisini, 2008; Chava and 
Purnanandam, 2011; Murfin, 2012; Schandlbauer, 2017). Other studies emphasize the 
role of bank capital for bank lending behavior (Thakor, 1996; Gambacorta and Mistrulli, 
2004; Behn, Haselmann, and Wachtel, 2016; Fraisse, Lé, and Thesmar, 2020). Gornall 
and Strebulaev (2018) model the joint capital structure decisions of banks and their 
borrowers and argue that bank leverage and firm leverage are both strategic substitutes 
and complements. Our research points out that banks’ role as liquidity providers may 
affect loan pricing even in the absence of frictions.  

The paper is organized as follows. Section 2 discusses the conceptual framework 
and the main hypotheses. Section 3 describes the sample, data, and our empirical 
strategies. Section 4 summarizes the main results. Section 5 shows results for a variety 
of robustness tests, and section 6 concludes.  
 
2. Conceptual Framework and Hypotheses 

The conceptual framework underlying our main hypothesis is derived from the 
financial intermediation theory which argues that banks need to be opaque with respect 
to third parties in order to perform one of their core functions – creation of demand 
deposits, that is, private money in the form of securities redeemable at par. This money 
creation is facilitated by opacity of banks’ assets. The argument for why money is created 
by banks and why banks’ endogenous opacity facilitates money creation proceeds in two 
steps. 

First, Gorton and Pennacchi (1990), Holmström (2009), Dang, Gorton, and 
Holmström (2015), and Holmström (2015) note that, for a security to be money-like it 
should have the desirable features of liquidity and safety, that is, agents should be able 
to use money for economic transactions without worrying about the fact that its value will 
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change over time due to trading by privately informed agents.3 These studies argue that 
one way to achieve such value-invariance is to make money insensitive to information, 
either public or privately produced. This implies that optimal design of these securities 
should be such that agents have the least incentives to produce private information about 
the payoffs of these securities.  

 Dang, Gorton, and Holmström (2015) show that when debt is used as a collateral 
for another debt contract, the ‘debt-on-debt’ structure is least sensitive to information. 
This is because it preserves symmetric ignorance optimally from the security design 
perspective – the debt-on-debt contract structure minimizes the incentive of third parties 
to produce private information about the payoffs. The idea is that if the collateral value 
protecting the debt contract is sufficiently high relative to the face value of the debt 
contract, producing costly information about the exact value of the collateral is not 
worthwhile. If a particular debt contract is almost always information-insensitive, then 
using that debt contract as collateral for another debt contract makes the second debt 
contract even more information-insensitive. For this reason, bank’s demand deposits 
(which are essentially debt claims) issued against loans on the bank’s asset side (which 
are also debt claims) are the least information-sensitive, which makes them liquid and 
safe. 

The second conceptual point, made in Dang, Gorton, Holmström, and Ordoñez 
(2017), is that, in order for the above mechanism to work, a bank needs to be able to keep 
the information about its assets secret. This implies that a bank needs to select its assets 
so that expert outsiders do not have an incentive to produce private information about the 
value of the bank’s assets. This can be accomplished if the bank makes loans that are 
costly for outsiders to learn about, such as loans to small businesses or firms that are 
opaque. Opacity makes it costly for an expert investor to find out information about the 
details of the bank’s balance sheet, eliminating the expert’s informational advantage and 
thereby facilitating the value-invariance of money. Outside investors will also have a low 
incentive to produce private information if the projects that the bank funds are unlikely 
to fail. As a result, to support their function of private money creation, banks have, 
relative to other financial intermediaries, a unique incentive to issue loans to projects that 
are unlikely to fail and opaque because such assets lower the cost of producing private 
money the most. 

 
3 As an example, tradable shares of a non-financial firm are not money-like because the value of 
tradable shares changes over time as a result of trading by privately informed agents.  
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From the firms’ perspective, banks’ intrinsic need to maintain opacity implies that 
the cost of bank credit relative to that of public debt, as an alternative form of debt 
financing, should depend on firms’ opacity. Specifically, all else equal, firms whose assets 
are harder to evaluate by outside investors will have a lower cost of capital when they 
borrow from banks. This effect does not rely on any comparative advantage that banks 
may have in evaluating and overseeing projects. Based on these theories, we develop our 
main hypothesis that an increase in the cost of acquiring information about a firm’s assets 
leads to a larger increase in the firm’s cost of public debt relative to bank credit. In other 
words, banks offer ‘opacity discounts’ to firms experiencing positive information cost 
shocks, and larger opacity discounts should be offered by banks with a greater need to 
finance opaque projects. 
 
3. Sample, Data, and Empirical Methodology 
3.1 Data and Sample Construction 

Our main analyses rely on a unique sample design which facilitates within firm 
comparison of the pricing of new loans and bond issuances. We construct loan-bond pairs 
issued by non-financial public firms in the U.S. using data on new loan facilities from the 
Dealscan database and data on bond issuances in the primary market from the FISD 
database over 1995-2019.4 Within firm pairing of loan contracts with bond issuances is 
based on date of issuance and maturity of the contracts. For each firm, we pair new loan 
facilities and bond issuances with the same maturity and those that are issued within a 
window of 60 days. If one loan facility is matched to multiple bond issuances, we retain 
the one with the closest issuance date to the loan facility start date. We restrict the sample 
to senior loans and bonds denominated in USD.  

For each loan-bond contract pair, we create our main dependent variable as the 
difference between the loan spread and the bond spread – the loan-bond spread. Our 
dependent variable measures a firm’s cost of bank credit relative to that of public debt. 
By constructing loan-bond pairs issued by the same firm at the same time, we control for 
any issuer-level time-varying characteristics, both observed and unobservable, like firm 
credit risk, growth opportunities, or governance, that affect the pricing of either of the two 
debt contracts. We also control for maturity, the key contract level characteristic affecting 
pricing, by selecting the loan-bond pair with the same maturity category, i.e., short-term, 
mid-term or long-term loans and bonds.  

 
4 Our sample starts in starts in 1995 to exclude the period of high volatility in the bond market 
before 1994 (Lemmon and Roberts, 2010). 
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Another important factor that can affect the loan-bond spread is the seniority of 
bank debt in bankruptcy. A higher recovery rate for bank loans compared to bonds in the 
state of default implies a relatively larger cost of public debt. This difference in recovery 
rate is especially relevant for firms that are likely to default but should matter less for 
safer firms. This is supported by Schwert (2020) who shows that the loan and bond 
spreads are statistically indistinguishable from each other when firms are far from default. 
To alleviate concerns that seniority of bank loans in bankruptcy could drive our results, 
we restrict our sample to investment grade rated firms since these firms are the least 
likely to default, which should make the seniority of different debt contracts relatively 
less important as a pricing factor. Restricting the sample to investment grade firms is also 
consistent with the financial intermediation theory of endogenous bank opacity and 
money creation as the theory suggests that the banks’ function of money creation is 
supported by investment in projects that are unlikely to fail and opaque.  

After imposing these restrictions, our final sample consists of a quarterly panel of 
1,597 loan-bond pairs issued by 414 firms in 1995-2019. On average, each firm has 3.86 
loan-bond pairs throughout the sample period. We describe our sample construction 
process in detail in Table A1 of the Online Appendix. 

We use several measures to construct the main independent variable – firm 
information cost shock. First, following the literature that examines consequences of 
economic uncertainty, we construct a quarterly measure of firm information cost shock as 
the year-on-year change in the annualized stock return volatility of the firm for each 
quarter. Second, to address concerns that changes in firm fundamentals can 
simultaneously affect firm-level volatility and the loan-bond spread, we employ an 
instrumental variable approach following Alfaro, Bloom, and Lin (2019). Specifically, we 
instrument firm opacity shocks using aggregate volatility shocks of macro variables such 
as currency, energy, policy, and U.S. Treasury. We use data from Bloomberg, the St. Louis 
Fed, and the Economic Policy Uncertainty Index from Baker, Bloom, and Davis (2016) to 
construct the instruments. Third, we use the 9/11 shock and define the information cost 
shock as the change in firm-level volatility in a small window around the 9/11 event. 
Finally, we use two alternative measures to measure firm-level information cost and 
construct an opacity index measure following Anderson, Duru, and Reeb (2009) and 
Morgan (2002). Section 3.3 discusses these measures in detail.  

Data on firm characteristics and stock returns are from Compustat and CRSP. 
Data on loan- and bond-level characteristics are from Dealscan and FISD. Information on 
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bank lenders is from the FR Y-9C reports filed by bank holding companies. See 
Appendix A for variable definitions. 
 
3.2 Summary Statistics 

Table 1 reports sample summary statistics. All the variables are winsorized at 1% 
and 99% level. Our sample consists of a quarterly panel of 1,597 loan-bond pairs issued 
by 414 firms in 1995-2019. On average, each firm has 3.86 loan-bond pairs throughout 
the sample period. Since we focus on firms that access both the loan and bond market, 
and issue investment-grade public debt, they are large and have strong fundamentals. 
The average size of firms in our sample is 1.4 billion USD (in terms of asets). On average, 
firms in our sample exhibit positive return on assets in the quarter before the loan-bond 
pair origination, and the average firm exhibits a stock return of 16% in the year before 
the loan-bond pair origination.  

Since we restrict the sample to firms with investment-grade bonds, the firms are 
far from default with the implied probability of default (Bharath and Shumway, 2008) 
close to zero. The average bond in our sample is rated BBB+, with the vast majority of 
bonds falling between A to BBB- rating. On average, the cost of bank loans is 124 bps 
lower than the costs of borrowing in the bond market. The average loan facility amount is 
1.34 billion and the bond face value is 639 million. On average, the loan facility accounts 
for 61% of the total borrowing amount within the loan-bond pair. 

Most loans in our sample are syndicated loans; 16.5% of them are term loans and 
15.4% are secured loans. The fraction of secured loans is lower compared to that in 
Schwert (2020), consistent with the fact that loans to investment-grade firms are 
generally unsecured. Only 3% of the bonds in our sample are secured bonds. In our 
empirical analyses, we control for whether loans and bonds are secured to make sure our 
results are not driven by differences in collaterizability of the debt contract. The fraction 
of redeemable bonds is 89%. 27% of the bonds have embedded investor options. 64% have 
bondholder protective covenants, and 66% have negative-pledge covenants. We include an 
indicator variable for each of these bond characteristics in our regressions to control for 
any difference in bond pricing due to variation in bond features.  

In Figure 1, we illustrate the time series patterns of the loan-bond spread. The 
spread is close to zero in normal times and it becomes significantly negative in recessions. 
During economic recoveries, the loan-bond spread gradually approaches zero as the loan 
rate approximates bond rate. This pattern suggests that changes in loan-bond spread over 
time are mainly driven by fluctuations in the loan rate, rather than the bond rate. Overall, 
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the time-series pattern of the loan-bond spread is consistent with the money creation 
channel according to which the spread should be more negative in periods of stress when 
opacity is needed the most for banks to maintain the value-invariance of demand deposits. 

Figure 2 demonstrates the cross-sectional properties of the loan-bond spread. It 
shows how the loan-bond spread varies across the firm cost shock distribution. We divide 
the loan-bond pairs in our sample into quartiles based on the firm information cost shock. 
The firm information cost shock is measured using firm-level changes in return volatility. 
To isolate the effects of firm information cost shocks from other factors, we plot loan rate 
residuals and bond yield residuals from a regression of loan rates and bond yields on 
loan/bond maturity, stock volatility, and year fixed effects. We dsicsuss two key 
observations from Figure 2. 

First, Figure 2 shows that firms in the bottom quartile of information cost shock 
pay more for bank credit than for public debt. This finding is consistent with the bank 
money creation hypothesis. The cost of private money production is higher when banks’ 
assets are less opaque. Therefore, banks can finance such projects only when they receive 
higher compensation from funding these projects than that received in the bond market.  

Second, Figure 2 shows that as the firm-level information cost increases, it 
becomes more expensive for banks as well as the public bond market to finance such firms 
– both the bond rate and loan rate increases with the magnitude of the information cost 
shock. However, banks also benefit from the opacity of their borrowers as it helps their 
money creation function, therefore, even though the loan rate increases with the level of 
firm-level uncertainty, the rate of increase is much lower compared to the rate of increase 
in the bond rate. As a result, the loan-bond spread decreases with higher firm-level 
information acquisition cost. On average, firms in the highest information cost shock 
quartile exhibit a 29 bps lower loan-bond spread compared to those in the bottom quartile.  

 
3.3 Infromation Cost Shock and the Loan-bond Spread 

In this section, we consider several different alternatives to measure shocks to 
information acquisition cost of firms’ assets and study the subsequent effect on the loan-
bond spread.  
 
3.3.1 Firm-level Uncertainty Shock: OLS Estimation 

Following the growing literature on the impact of economic uncertainty on the 
corporate sector, we use uncertainty shocks to capture changes in the cost of information 
acquisition for outside investors. We argue that it becomes more costly for investors to 
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learn about the fundamental value of firms whose stock experiences a larger increase in 
volatility. In particular, to study the impact of an information cost shock on the loan-bond 
spread, we estimate: 

(𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,# = 𝛽$ + 𝛽%Δ𝜎!,#&$ + 𝛽'𝜎!,#&( + 𝛽)𝑟!,#&$ + 𝛽(𝐵𝑜𝑛𝑑!,# + 𝛽*𝐿𝑜𝑎𝑛!,# + 𝜙+ + 𝜓# +

𝜖!+,#																																																																																																																																																																											(1) 

The dependent variable is the within-firm difference between loan and bond spread for 
firm 𝑖 at quarter 𝑡 when the loan facility starts. Δ𝜎!,#&$ is our measure of firm information 

cost shock, which is a year-on-year change in the annualized equity volatility lagged by 
one quarter from the facility start date. Based on the bank opacity hypothesis, an increase 
in equity volatility should make it harder for outside investors to acquire precise 
information about the firm and, therefore, should lower the relative cost of bank credit to 
public debt. This implies that the estimate of 𝛽%  should be negative and statistically 
significant. 

We include lagged stock return 𝑟!,#&$  and the annual stock return volatility 

measured before the information cost shock, 𝜎!,#&(, to control for firm credit risk. 𝐵𝑜𝑛𝑑!,# 

is a vector of bond-level attributes such as bond rating, indicators for whether a bond is 
secured, redeemable, with embedded investor options, as well as whether the bond has 
bondholder-protective or negative-pledge covenants. 𝐿𝑜𝑎𝑛!,# is a vector of attributes for 

loans, including indicators for term and secured loans, and the loan amount. The loan-
bond pairs are matched on maturity category, that is, short-term, mid-term, and long-
term. In addition, we control for the exact difference in maturity between the loan facility 
and the bond issuance. We include year-by-quarter fixed effects, 𝜓#, to control for any 
macroeconomic factors affecting the differential pricing of loans versus bonds, such as the 
state of a business cycle or monetary policy shocks. Last, we include fixed effects for lead 
banks or bank holding companies,	𝜙+ , to control for unobserved lender/underwriter time-

invariant characteristics that might affect the loan-bond spread.  
 

3.3.2 Firm-level Uncertainty Shock: IV Estimation 

The estimated results from Equation (1) could be biased if unobserved factors 
simultaneously affect the change in the firm’s equity volatility and the loan-bond spread. 
For example, the departure of a firm’s CEO may result in an increase in stock return 
volatility and an increase in the loan rate due to the loss of bank relationship at the same 
time. To isolate the causal effect of information cost shocks driven by factors exogenous to 
firm fundamentals, we follow Alfaro, Bloom, and Lin (2019) and employ an instrumental 



 15 

variable estimation that allows us to capture changes in firm information cost caused by 
factors orthogonal to unobservable firm characteristics.  

 We construct instruments for firm uncertainty shocks by exploiting firms’ 
differential exposures to aggregate volatility shocks of multiple variables such as crude 
oil, currencies, the 10-year U.S. Treasury note, or aggregate economic policy uncertainty. 
By construction, the instrumented firm-level uncertainty shoks capture the changes in 
firm stock return volatility that are induced by aggregate uncertainty shocks. For instance, 
when an aggregate variable, such as the 10-year Treasury note, experiences a volatility 
shock, firms with different levels of exposure to the 10-year Tresuty note will experience 
different degrees of uncertainty shocks. We first estimate a firm’s exposure to each 
aggregate variable c as the sensitivity of the firm’s stock returns to the price changes of 
the aggregate variable. Then, we construct the instrument variable for each aggregate 
variable c as the product of the estimated sensitivity and the year-on-year change in the 
standard deviation of daily price changes for c.5  

Aggregate volatility shocks are unlikely to be driven by firm characteristics. For 
this reason, the instruments, by construction, do not correlate with any unobservable firm 
characteristics. The instruments together are strong predictors of changes in firm-level 
stock return volatilities. We report the 1st stage results of the 2SLS estimator in Online 
Appendix Table A2. The 2nd stage of the 2SLS estimation studying the impact of 
information cost shock on the loan-bond spread is: 

(𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!# = 𝛽$ + 𝛽%Δ𝜎9!,#&$+𝛽'𝜎!,#&( + 𝛽)𝑟!,#&$ + 𝛽(𝐵𝑜𝑛𝑑!,# + 𝛽*𝐿𝑜𝑎𝑛!,# + 𝛽,𝐴𝑔𝑔-,#. +

𝜙+ + 𝜓# + 𝜖!,+,#,                                                                                                                                     (2) 

where Δσ9 !,#&$  is the instrumented firm-level uncertainty measure using the set of 

instruments. We control for the direct impact of aggregate price changes by including the 
aggregate first moment effects, 𝐴𝑔𝑔-,#. . For each aggregate variable 𝑐  and industry 𝑘 , 

𝐴𝑔𝑔-,#.  is calculated as the product of the estimated sensitivity of industry 𝑘  to the 

aggregate variable 𝑐 and the annual price changes of c. Controlling for 𝐴𝑔𝑔-,#.  allows us to 

isolate the effects of aggregate volatility shocks from the changes in levels of aggregate 
quantities on firm-level changes in volatility. In this way, the instruments capture only 
those changes in firm-level volatility that are driven by changes in aggregate volatility 
shocks, rather than by firm specific characteristics or macroeconomic conditions. Hence, 
this approach allows us to rule out alternative explanations driven by omitted variables 

 
5 See Online Appendix A for a full description of the construction of instruments.  
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that could generate patterns in the data consistent with our money creation hypothesis. 
The remaining control variables in Equation (2) are the same as in Equation (1).  
 
3.3.3 Measuring Firm-level Information Cost Shock using the 9/11 Event 

Next, we conduct an event study analysis using the 9/11 shock to see how it affects 
firms’ relative cost of loan vs bond financing. Since the 9/11 uncertainty shock was 
orthogonal to firm fundamentals, the firm-level equity volatility induced by this shock can 
be considered an exogenous increase in investors’ cost of acquiring information about the 
firms’ assets. Formally, we define a firm’s information cost shock as the difference in 
annualized stock return volatility between the post- and the pre-9/11 period and estimate 
the impact of this shock on the loan-bond spread using the following equation: 

(𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,/01# − (𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,/23 = 𝛽$ + 𝛽%(𝜎!,/01# − 𝜎!,/23) + 𝑋!,# + 𝜙+ + 𝜓# + 𝜖!,# ,      (3) 

where (𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,/01# − (𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,/23  is the difference in the loan-bond spreads 

between the post- and the pre-event. 𝜎!,/01# − 𝜎!,/23 is the difference in annualized stock 

return volatility between the post- and the pre-9/11 period. 𝑋!,# is the set of controls and 

includes bond ratings and differences in maturity of the loan-bond pairs. We restrict the 
sample to loan-bond paris within [-365, -90] and [90, 365] days around the 9/11 event and 
define these periods as the pre- and post-shock periods respectively. 
 
3.3.4 Alternative Measures of Information Cost: Opacity Index and Rating Disagreement 

We consider two alternative measures of firm information cost. First, we follow 
Anderson, Duru, and Reeb (2009) to construct a firm-level opacity index, which ranks the 
relative opacity of firms in our sample based on four proxies for opacity: bid-ask spread, 
trading volume, analyst coverage, and analyst forecast errors. We rank each firm based 
on quintiles of each of these four variables. The opacity index is the sum of the rankings 
based on these four variables, normalized by 20. A higher opacity index indicates larger 
information asymmetry which should make it more difficult for outside investors to 
evaluate the firm’s assets. Second, we follow Morgan (2002) and define opacity as the 
difference in ratings assigned to a firm by Standard & Poor’s and Moody’s. The idea is 
that if a firm’s assets are harder to evaluate, there will be more disagreement among 
rating agencies about the true value of the firm’s assets. Following this argument, we 
construct two additional proxies for firm opacity shocks. Rating gap measures the 
absolute difference in ratings assigned to a firm by Standard & Poor’s and Moody’s. Rating 

disagreement, an indicator variable which equals one if the rating gap is equal or greater 
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than two and is zero otherwise. This indicator variable captures large bond rating 
disagreements at issuance. We reestimate Equation (1) using these three variables that 
measure firm information cost.  
 

4. Main Results 
4.1 Information Cost and the Loan-bond Spread 

4.1.1 Firm-level Uncertainty Shock: OLS Estimation Results 

Table 2 presents estimates for the effect of information cost shocks on the loan-
bond spread. Panel A shows results for the OLS estimation based on Equation (1). The 
dependent variable is a firm’s relative cost of bank credit, measured as the difference 
between the loan spread and bond spread on new loans and bonds issued by the firm with 
the same maturity and at the same time. A negative loan-bond spread indicates that the 
bank loan is cheaper than public debt. In Panel A, the main independent variable – the 
information cost shock – is proxied by the firm-level uncertainty shock, measured as year-
on-year change in the annualized equity volatility lagged by one quarter from the start of 
the loan facility.  

Columns (1)-(3) report the OLS results controlling for lagged stock returns and the 
level of firm opacity, measured as the annualized stock return volatility of the firm prior 
to the information cost shock. Columns (4)-(6) control for additional loan- and bond-level 
characteristics that can affect the loan-bond spread as described in Section 3.3.1. We 
include year-by-quarter fixed effects in all specifications. We also include bank holding 
company fixed effects and lender fixed effects in columns (2) and (5), and columns (3) and 
(6), respectively, to control for any variation in the loan-bond spread driven by 
lender/underwriter time-invariant characteristics.  
 The coefficient of the information cost shock is negative and statistically 
significant across all specifications we consider, suggesting that firms whose assets 
become harder to evaluate receive a discount when borrowing from banks. In terms of 
magnitudes, results in column (4) imply that a one-standard deviation increase in the 
information cost shock leads to a discount of 22 bps, which is about 17.8% of the sample 
average loan-bond spread.6  

 
6 Table 2 Panel A also suggests that firms with higher level of opacity pay relatively less for bank 
credit compared to debt in the public market. Firms with high stock returns secure cheaper funding 
in the public debt market relative to bank credit. Loans with higher residual maturity than the 
matched bonds have a higher loan-bond spread. Term loans and secured loans have significantly 
higher spreads. The positive coefficient of secured loans indicator could reflect the endogenous 
choice of more risky firms asking for secured credit.  
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4.1.2 Firm-level Uncertainty Shock: IV Estimation Results 

To address the concern that part of the decline in the loan-bond spread in our 
baseline estimation could be explained by unobservable firm-level factors that 
simultaneously affect firm-level information cost and the relative pricing of bank and 
public debt, we present results from the IV estimation. 

Panel B of Table 2 shows results from the second stage of the IV estimation 
described in Section 3.3.2. Columns (1)-(3) report the results based on instruments 
constructed using realized volatility shocks, and columns (4)-(6) report the results based 
on instruments constructed using aggregate implied volatility shocks. Year and quarter 
fixed effects are included in all specifications. We include bank holding company fixed 
effects in columns (2) and (5), and lender fixed effects in columns (3) and (6), respectively, 
to control for any variation in the loan-bond spread driven by lender/underwriter time-
invariant characteristics.  

Across all specifications we consider, the IV results are consistent with our main 
hypothesis. Firms experiencing positive information cost shocks, which are induced by 
aggregate volatility shocks, receive larger discounts from banks. P-values of the LM 
underidentification tests and the Sargan-Hansen overidentification tests support the 
validity of our identification strategy. Results in column (1) and (4) imply that a one-
standard deviation increase in the firm information cost shock leads to a discount of 46 
bps and 30 bps, respectively, which is larger than the estimate of opacity discount from 
the baseline analysis.7 Larger magnitude of the opacity discount in the IV estimation 
reflects the ability of this estimation strategy to address endogeneity issues that were 
biasing the estimates downward in our baseline results.8 

 
4.1.3 Firm-level Uncertainty Shock: The 9/11 Event Study Results 

Panel C of Table 2 reports results for the 9/11 event study. We consider the period 

 
7 Magnitudes of the coefficients are smaller in columns (4) to (6) when instruments are constructed 
using implied volatilities of aggregate variables. Data for daily implied volatility for treasuries 
(TYVIX) starts in 2003. The instruments are lagged by three years and require one additional year 
of data to calculate annual average implied volatility. Thus, instruments in columns (4) to (6) are 
only available after 2007. The magnitudes drop because global systemically important banks offer 
significantly smaller opacity discounts after the global financial crisis. We discuss this fact in detail 
in Section 4.3.2.  
8 Coefficients of the control variables are similar to those in the baseline analysis. Loan-bond 
spreads are lower for firms with low stock returns and high level of opacity. Loan-bond spreads are 
higher for term loans and secured loans, and bonds with higher ratings.  
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[-365, -90] days before the 9/11 event as the pre-shock period and the period [90, 365] days 
after the shock as the post-shock period. The dependent variable is the difference between 
the loan-bond spread for each firm in the post- and pre-shock period. The main 
independent variable is the difference between the realized stock return volatility in the 
post- and the pre-shock period. Realized volatility is calculated using stock returns in the 
year preceding the loan origination date.  
 Column (1) does not include any control variables. Columns (2), (3), and (4) include 
residual difference in maturity of the loan-bond pairs and bond ratings as additional 
control variables. All columns include year fixed effects. Column (3) includes bank holding 
company fixed effects and column (4) includes lender fixed effects. We find that, across all 
specifications we consider, the coefficient of the post-shock change in firm-level volatility 
is negative and statistically significant. These results suggest that firms that experienced 
a larger increase in volatility due to the 9/11 shock had lower loan-bond spreads in the 
post-shock period relative to the pre-shock period. This finding again lends support to the 
hypothesis that an increase in the information acquisition cost after the 9/11 event made 
it harder for outside investors to learn about the firms’ fundamentals, which in turn made 
it relatively easier for banks to fund projects of these firms. 

 
4.1.4 Results using Alternative Measures of Information Cost 

Table 3 reports results for the OLS regressions of the loan-bond spread on firm 
information cost proxied using alternative measures. The dependent variable is a firm’s 
relative cost of bank credit, measured as the difference between the loan spread and bond 
spread on new loans and bonds issued by the firm with the same maturity and at the same 
time. In columns (1) and (2), we measure information cost using opacity index constructed 
following Anderson et al. (2009). In columns (3) and (4), information cost is measured as 
the rating gap between bond ratings by Standard & Poor’s and Moody’s. In columns (5) 
and (6), we measure information cost using an indicator variable that equals one if the 
rating gap is greater or equal to two. All columns include year-by-quarter fixed effects. 
Columns (1), (3), and (5) include bank holding company fixed effects. Columns (2), (4), and 
(6) include lender fixed effects. All columns include bond and loan-level control variables 
as described in Section 3.3.1. Irrespective of how we define the cost of information 
acquisition, we find that higher information cost are associated with lower loan-bond 
spread.  
 
4.2 Evidence on the Money Creation Channel 
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So far, our results suggest that firms experiencing information cost shocks are able 
to obtain cheaper credit from banks relative to raising funds in the public debt market. 
We argue that this reduction in the cost of bank credit relative to that of public debt is 
driven by the banks’ need to create money in the form of safe and liquid deposits. In this 
section, we implement three tests to provide support on this channel by exploiting 
heterogeneity in banks’ need to maintain opacity of their assets that arises due to this 
channel.  
 

4.2.1 Uninsured Deposits Outflows 

According to the financial intermediation theory, the need for banks to maintain 
opacity should be larger when private money creation is not backed by the government. 
Specifically, deposit insurance provided by the government on demandable debt produced 
by banks makes such insured deposits insensitive to information, reducing banks’ need to 
maintain opacity of their assets though lending decisions. Therefore, a higher opacity 
discount should be offered by banks that create relatively more liquidity in the form of 
uninsured deposits and when the value of those deposits is under threat. To test this 
hypothesis, we exploit variation in the ratio of uninsured deposits to total assets across 
banks and test whether banks with a higher ratio of uninsured deposits offer a larger 
opacity discount to firms with information cost shocks when they experience deposits 
outflows. Specifically, we estimate equation: 

(𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,#
= 𝛽$ + 𝛽%𝛥𝜎!,#&$ × 𝑈𝑑𝑒𝑝+,#&( × 𝑂𝑢𝑡𝑓𝑙𝑜𝑤+,#&$ + 𝛽'𝛥𝜎!,#&$+𝛽)𝛥𝜎!,#&$ × 𝑈𝑑𝑒𝑝+,#&(

+ 𝛽(𝛥𝜎!,#&$ × 𝑂𝑢𝑡𝑓𝑙𝑜𝑤+,#&$ + 𝛽*𝑈𝑑𝑒𝑝+,#&( + 𝛽,𝑂𝑢𝑡𝑓𝑙𝑜𝑤+,#&$

+ 𝛽4𝑈𝑑𝑒𝑝+,#&( × 𝑂𝑢𝑡𝑓𝑙𝑜𝑤+,#&$ + 𝛽5𝜎!,#&( + 𝛽$6𝑟!,#&$ + 𝛽$)𝐵𝑜𝑛𝑑!,# + 𝛽$(𝐿𝑜𝑎𝑛!,#

+ 𝜙+ + 𝜓# + 𝜖!+,# ,																																																																																																																					(4) 

where 𝑂𝑢𝑡𝑓𝑙𝑜𝑤+,#&$ is an indicator variable which equals one if the bank holding company 

experiences large uninsured deposits outflow in the past year, measured at the quarter 
before loan origination. We define banks with large uninsured deposits outflow as those 
in the bottom 5 percentile of the sample, representing an annual decrease in uninsured 
deposits of more than 25%. 𝑈𝑑𝑒𝑝+,#&( is the ratio of uninsured deposits to total assets of 

the bank holding company before the uninsured deposits outflow.  
Panel A of Table 4 reports the results. In columns (1) and (2), we measure 

information cost shock using firm-level changes in equity volatility, in columns (3) and (4) 
information cost is proxied using opacity index following Anderson et al. (2009), and in 
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columns (5) and (6) information cost is measured using the rating gap between bond 
ratings by Standard & Poor’s and Moody’s. All columns include year-by-quarter fixed 
effects. Columns (1), (3), and (5) include bank holding company fixed effects while columns 
(2), (4), and (6) include lender fixed effects.  

Consistent with the baseline results, we find that the coefficient of the information 
cost is negative and statistically significant across all specifications we consider. Firms 
receive larger opacity discounts from banks when they experience positive information 
cost shocks. Furthermore, the coefficient on the interaction term between reliance on 
uninsured deposits, deposit outflows, and firm information cost shock is negative and 
statistically significant. This result implies that banks that rely more on uninsured 
deposits offer larger opacity discount to firms that experience positive information cost 
shock when the value of those deposits is under threat as proxied by deposit outflows. 
These results support the view that the economic mechanism driving the baseline results 
is the money creation channel. Since uninsured deposits are more responsive to negative 
information about banks’ assets, banks that rely more heavily on uninsured deposits have 
a greater need to maintain opacity, and, hence, they offer larger opacity discounts when 
they see depositors worrying about the value of their deposits.  
 

4.2.2 Uninsured Deposit Outflows: Evidence using the Money Market Funding Shock 

In this section, we refine our evidence on the money creation channel by focusing 
on deposits outflows that are induced by a shock to investors’ confidence in the asset 
quality of banks. To this end, we use the money market dollar funding shock of April 2011. 
European banks active in the U.S. raise most of their dollar funding from uninsured 
sources, such as the commercial paper market while the dollar funding of U.S. banks is 
mostly sourced from insured retail deposits (Ivashina, Scharfstein, and Stein, 2015). In 
April 2011, money market funds started becoming concerned about European banks’ 
exposure to Greek sovereign debt and they reduced their exposure to the Eurozone banks 
in the U.S., which led to uninsured deposit outflows from these banks. We hypothesize 
that after the money market funding shock, the European banks should offer larger 
opacity discounts to firms affected by larger information cost shocks since those banks 
have a greater need to keep information about their assets secret to prevent further 
withdrawals. We estimate the following equation to test our hypothesis: 

(𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,# = 𝛽$ + 𝛽%𝛥𝜎!,#&$ × 𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛	𝐵𝑎𝑛𝑘+ × 𝑃𝑜𝑠𝑡# + 𝛽'𝛥𝜎!,#&$+𝛽)𝛥𝜎!,#&$ ×

𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛	𝐵𝑎𝑛𝑘+ + 𝛽(𝛥𝜎!,#&$ × 𝑃𝑜𝑠𝑡# + 𝛽*𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛	𝐵𝑎𝑛𝑘+ + 𝛽,𝑃𝑜𝑠𝑡# + 𝛽4𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛	𝐵𝑎𝑛𝑘+ ×

𝑃𝑜𝑠𝑡# + 𝛽5𝜎!,#&( + 𝛽$6𝑟!,#&$ + 𝛽$)𝐵𝑜𝑛𝑑!,# + 𝛽$(𝐿𝑜𝑎𝑛!,# + 𝜙+ + 𝜓# + 𝜖!+,# ,																																											 (5) 
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where 𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛	𝐵𝑎𝑛𝑘+ is the fraction of lead European banks in the loan syndicate 𝑗 and 

𝑃𝑜𝑠𝑡# is an indicator variable that takes a value of one after April 2011. Firm information 
cost is measured as the year-on-year change in annualized stock return volatility lagged 
by one quarter before loan origination. All other control variables are the same as in 
Equation (1). We estimate Equation (5) on a sample of matched loan facilities and 
investment-grade bond pairs issued by U.S. non-financial public firms within 60 days 
between July 2004 to June 2007, and between May 2011 to April 2014. The main 
coefficient of interest is 𝛽% which measures the differential impact of firm information cost 
shock on European banks loan pricing in the post-shock period. Since European banks 
had a greater need to keep information about their assets secret after the unisured deposit 
outflows following the 2011 money market funding shock, we expect European banks to 
offer larger opacity discounts, which implies a negative 𝛽%. 

Panel B of Table 4 presents the results. All columns include year-by-quarter fixed 
effects. Column (1) controls for stock return and volatility while columns (2) and (3) 
include additional control variables as in Equation (1). Column (2) adds bank holding 
company fixed effects while column (3) includes lender fixed effects. We find that the 
estimate of 𝛽% is negative and statistically significant in all specifications we consider. 
This result suggests that larger opacity discount was offered by European banks to firms 
whose assets became harder to evaluate in the post-funding-shock period. This result 
further suggest that the money creation channel is driving our results.  
 

4.2.3 Difference-in-Differences Analysis of G-SIBs 

Similar to the deposit insurance argument above, banks that are deemed to be 
systemically important should offer lower opacity discounts as the value of their deposit 
contracts is implicitly backed by the government which makes these contracts information 
insensitive. To test this hypothesis, we conduct a difference-in-differences analysis 
employing the classification of global systemically important banks (G-SIBs) following the 
2008-09 global financial crisis. To maintain global financial stability, the Financial 
Stability Board started to publish a list of G-SIBs after the financial crisis. The global 
systemically important banks receive implicit “too-big-to-fail” guarantees, which should 
diminish their need to maintain opacity on the asset side of their balance sheet. Hence, 
these banks should offer lower opacity discounts to firms after they are classified as G-
SIBs, compared to non-G-SIBs.  
 We estimate the differential opacity discount offered by G-SIBs vs non-G-SIBs 
after the global financial crisis using the following regression: 
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(𝑙𝑜𝑎𝑛 − 𝑏𝑜𝑛𝑑)!,#
= 𝛽$ + 𝛽%Δ𝜎!,#&$ × 𝑁𝑜𝑛 − GS𝐼𝐵𝑠+ × 𝑃𝑜𝑠𝑡# + 𝛽'Δ𝜎!,#&$+𝛽)Δ𝜎!,#&$ × 𝑁𝑜𝑛

− GS𝐼𝐵𝑠+ + 𝛽(Δ𝜎!,#&$ × 𝑃𝑜𝑠𝑡# + 𝛽*𝑁𝑜𝑛 − 𝐺𝑆𝐼𝐵𝑠+ + 𝛽,𝑃𝑜𝑠𝑡# + 𝛽4𝑁𝑜𝑛

− 	𝐺𝑆𝐼𝐵𝑠+ × 𝑃𝑜𝑠𝑡# + 𝛽5𝜎!,#&( + 𝛽$6𝑟!,#&$ + 𝛽$)𝐵𝑜𝑛𝑑!,# + 𝛽$(𝐿𝑜𝑎𝑛!,# + 𝜙+ + 𝜓#

+ 𝜖!+,# ,																																																																																																																																				(6) 

where 𝑁𝑜𝑛 − GS𝐼𝐵𝑠+ is the fraction of non-global systemically important banks among lead 

banks in the loan syndicate. 𝑃𝑜𝑠𝑡#	is an indicator variable that equals one if the loan 
facility starts after November 2009.9 We exclude the period 2007-08 from the analysis.  

Panel C of Table 4 reports estimates from Equation (6). All columns include year-
by-quarter fixed effects. Column (1) controls for stock return and volatility while columns 
(2) and (3) include additional control variables as in Equation (1). Column (2) has bank 
holding company fixed effects while column (3) includes lender fixed effects. Consistent 
with the baseline results, we find that the coefficient of the information cost is negative 
and statistically significant across all specifications we consider. The estimates of 
difference-in-differences coefficients 𝛽% are negative in all specifications we consider and 
are statistically significant in columns (1) and (3). This result suggests that Non-G-SIBs 
offer larger opacity discounts compared to G-SIBS after 2009. In terms of economic 
magnitude, after the Financial Stability Board published the list of globally systemically 
important banks, non-G-SIBs offer 75 bps larger opacity discounts than G-SIBs when 
there is one standard deviation increase in firm information cost shock. The results are 
consistent with the bank opacity channel of money creation: the implicit government 
guarantee on deposits offered to G-SIBs after the 2008-09 crisis implied that these banks 
have less incentives to maintain opacity on their asset side after the global financial crisis. 
In other words, G-SIBs offer lower discounts when lending to opaque firms.  

 
5. Alternative Explanations and Robustness Tests 
5.1 Alternative Explanations 

In this section, we discuss and rule out multiple other channels that could explain our 
main results.  
 

5.1.1 Relationship Lending  

 
9 Although the list of G-SIBs was officially published in 2011, an “unofficial” list of G-SIBs was 
leaked in November 2009. 
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A large literature has documented that relationship lending can affect the quantity 
and cost of bank financing for firms (Petersen and Rajan, 1994). Firms with longer bank 
relationships pay lower interest rates (Berger and Udell, 1995) and, in crisis times, firms 
are able to receive cheaper bank credit from relationship banks compared to banks with 
which firms have only transaction lending relationships (Bolton, Freixas, Gambacorta, 
and Mistrulli, 2016).  Following these arguments, one can argue that the lower loan-bond 
spread in response to firm information cost shock is driven by relationship lending and 
not by the money creation channel.  

To test this hypothesis, we construct two measures of relationship lending at the 
firm level and examine whether the opacity discount offered by banks differs by the 
strength of lending relationship. Our first measure of lending relationship is an indicator 
variable that takes a value of one if a firm has received a loan from the lead bank in the 
past two years and is zero otherwise. The second measure is a continuous measure of the 
strength of lending relationship and is constructed as the natural logarithm of the number 
of years since the start of the relationship between the firm and the lead bank.  

We reestimate Equation (1) interacting the information cost with our measures of 
lending relationship. Resutls are presented in Table 5. In columns (1) and (2), we measure 
information cost shocks using firm-level changes in equity volatility, in columns (3) and 
(4) information cost is proxied using opacity index following Anderson et al. (2009), and 
in columns (5) and (6) information cost is measured as the rating gap between bond 
ratings by Standard & Poor’s and Moody’s. All columns include year-by-quarter fixed 
effects. Columns (1), (3), and (5) include bank holding company fixed effects while columns 
(2), (4), and (6) include lender fixed effects.  

Panel A of Table 5 shows results for the discrete measure of lending relationship 
and Panel B shows the results for the continuous measure. We find that across all 
specifications we consider, the coefficient of the information cost is negative and 
statistically significant, consistent with the baseline results. The coefficients of the 
interaction term between relationship lending and the information cost are not 
statistically different from zero in most specifications. For the opacity index measure in 
Panel A, the coefficients of the interaction term are positive and statistically significant, 
which is inconsistent with relationship lending leading to opacity discount. Overall, the 
evidence suggests that there is no difference in the opacity discount received by firms with 
and without prior bank relationships. This finding, therefore, alleviates the concern that 
our results are driven by relationship lending.  
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5.1.2 Changes in Demand for Bank Credit 

Can active switching between bank credit and bonds by firms over business cycles 
explain our results? Becker and Ivashina (2014) finds that firms substitute bonds for loans 
at times with depressed aggregate lending and tight lending criteria. We argue that this 
substitution between bank loans and bonds over the business cycle does not affect our 
results since we control for year-by-quarter fixed effects. Our main finding is that in the 
cross-section of firms, a higher information cost shock is associated with relatively lower 
cost of bank credit.  

Can the negative relationship between the loan-bond spread and firm information 
cost in the cross-section of firms be driven by changes in firm demand for credit when 
firms are hit by information cost shocks? For example, it is possible that firms that 
experience larger volatility in their stock returns lower their demand for bank credit and 
increase their demand for public debt. This relative fall in demand for bank credit may 
translate into a lower cost of bank credit and a higher cost of public debt and may thereby 
generate a negative relationship between firm opacity and the loan-bond spread. We 
argue and show evidence suggesting that this channel cannot explain our results.  
 The argument that the impact of lower demand for bank credit translates into a 
lower cost of bank credit is more likely to be valid for the aggregate cost of bank credit in 
the economy and not for individual firms, which take the price of loans as given. A change 
in the demand for bank credit by one firm should not significantly affect the cost of credit 
for that firm. However, one can still argue that a lower volume of bank credit demanded 
by a firm might be associated with a lower loan spread. If this is true, and if firms actively 
switch to public debt when they are hit by an information cost shock, we should see a fall 
in the share of bank loans to the total credit by firms that experience positive information 
cost shocks. We test this hypothesis formally using the regression in Equation (1) with 
𝐿𝑜𝑎𝑛	𝑆ℎ𝑎𝑟𝑒!,#  as the dependent variable. 𝐿𝑜𝑎𝑛	𝑆ℎ𝑎𝑟𝑒!,#  is defined as the share of bank 

borrowing in the total amount borrowed by a firm from the banking sector and the public 
debt market combined. 

 Table 6 presents the results from the regression of bank loan share on information 
cost. In columns (1) and (2), we measure information cost shock using firm-level changes 
in equity volatility, in columns (3) and (4) information cost is proxied using opacity index 
following Anderson et al. (2009), and in columns (5) and (6) information cost is measured 
as the rating gap between bond ratings by Standard & Poor’s and Moody’s. All columns 
include year-by-quarter fixed effects. Columns (1), (3), and (5) include bank holding 
company fixed effects while columns (2), (4), and (6) include lender fixed effects. Table 6 
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shows that the impact of information cost on the loan share is close to zero and statistically 
insignificant for firm-level changes in equity volatility and rating gap and is positive and 
statistically significant for the opacity index measure. This evidence suggests that there 
is no loan-bond switching when firms experience information cost shocks or that the share 
of bank loans to the total credit incareses with information cost in our sample, which is 
inconsistent with changes in firm demand for credit explaning our results. Overall, we 
conclude that the fall in the loan-bond spread is unlikely to be driven by compositional 
changes in demand or supply of bank credit. 
 
5.1.3 Bank Allocation in Loan Syndicates 

Another alternative explanation of our results is that banks may participate less 
in loan syndicates when borrowers are opaque, which may lower their exposure and 
thereby lower their cost of lending to such borrowers. To investigate this alternative 
hypothesis, we examine the effects of firm information cost on bank participation in loan 
syndicates using the regression in Equation (1) with 𝐵𝑎𝑛𝑘	𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛!,#  or 

𝐵𝑎𝑛𝑘	𝐴𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛!,# as the dependent variables. 𝐵𝑎𝑛𝑘	𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛!,#  is the number of bank 

lenders in a loan syndicate divided by total number of lenders in the syndicate. 
𝐵𝑎𝑛𝑘	𝐴𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛!,# is the percentage of total loan amount bank lenders have committed to 

a loan facility. 
The results are reported in Table 7. The dependent variable in columns (1), (3), 

and (5) is 𝐵𝑎𝑛𝑘	𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛!,# , and the dependent variable in column (2), (4), and (6) is 

𝐵𝑎𝑛𝑘	𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛!,#. In columns (1) and (2), we measure information cost shock using firm-

level changes in equity volatility, in columns (3) and (4) information cost is proxied using 
opacity index following Anderson et al. (2009), and in columns (5) and (6) information cost 
is measured as the rating gap between bond ratings by Standard & Poor’s and Moody’s. 
All columns include year-by-quarter fixed effects. We find no or positive relationship 
between information cost and the measures of bank participation in loan syndicates, 
which is inconsistent with the possibility that our results can be due to changes in bank 
allocation in loan syndicates.  
 
5.2 Robustness Tests 

In this section, we discuss the results of a series of robustness tests. The results 
are presented in the Online Appendix. First, we restimate Equation (1) using alternative 
samples. In Panel A of Table A3, we exclude the global financial crisis (years 2007-09) 
from the sample. In Panels B and C, we restrict our sample to the loan-bond pairs issued 
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by the same firm within 30 days and 10 days, respectively. In Panel D, we relax the 
restriction on maturity when matching loan-bond pairs. In Panel E, we match the loan-
bond pairs based on effective maturity instead of maturity. In Panel F, we restimate the 
results from Panels A through E using the opacity index, rating gap, and the rating 
disagreement measures. Overall, the evidence presented in Table A3 shows that our 
results are robust to all these alternative ways we construct the sample and suggests that 
our findings are thus unlikely to be driven by any specific sample selection procedure. 

Second, we reestimate Equation (1) with alternative sets of control variables. 
Panel A of Table A4 reports the results controlling for a full set of firm, loan and bond 
characteristics, such as firm profitability, distance to default, and various bond terms. 
These results suggests that our baseline findings are robust to including a wide variety of 
characteristics that could affect the loan-bond spread. Panel B excludes stock return as a 
control variable from the regressions. Panel C excludes strock return volatility from the 
regressions with alternative information cost measures. The results in Panel B and C 
suggests that our results are not driven by the correlation between information costs, 
stock return, and stock return volatility.  

Lastly, we restimate Equation (4) using alternative regression specifications. 
Uninsured deposits may be correlated with bank size. To ensure our results are not driven 
by the comparative advantage of big banks lending to large firms, we control for size of 
the bank holding company or the borrower in Table A5 Panel A and B, respectively. In 
Table A5 Panel C, we exclude stock return volatility as a control variable to address the 
concern that the opacity index or rating disagreement measures may be correlated with 
stock return volatility. Results in Table A5 suggest that our results are robust to all these 
the alternative regression specifications.  
 
6. Conclusion 

This paper shows that the need for banks to be opaque to support their primary 
function of private money creation translates into a lower cost of bank credit compared to 
public debt for firms that experience informatonm cost shocks. By using a unique sample 
design that facilitates within firm comparison of the cost of bank credit and public bonds 
at issuance, we are able to rule out firm-specific factors, such as credit risk, that could 
affect the relative cost of bank credit and public bonds.  

The paper contributes to the literature by not only providing empirical evidence on 
one of the core theories of financial intermediation but also documenting the potential 
benefits of endogenous bank opacity, which could guide the ongoing debate on disclosure 
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of stress test results. Our results show that the cost advantage for banks to finance opaque 
borrowers is passed on to opaque firms through a lower cost of bank credit relative to that 
of public debt.  

The results from our analyses can also guide government intervention policies 
during periods of heightened economic uncertainty, such as the ongoing pandemic. Higher 
uncertainty increases firms’ overall borrowing cost, but leads to a smaller increase in the 
cost of bank credit. Support for corporate sector in times of economic uncertainty may be 
more effective if an additional dollar of government support is intermediated through the 
banking sector rather than through the public capital market. 
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Figure 1. The Loan-Bond Spread: 1995-2020

The figure plots the average cost of bank credit, public debt, and the relative cost of bank credit for firms in our sample

over the period 1995-2020. The relative cost of bank credit – the loan-bond spread – is measured as the difference

between the loan rate and the bond yield on new loans and bonds with the same maturity issued by the same firm at

the same time. The shaded vertical bars represent NBER recessions.
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Figure 2. The Loan-Bond Spread across Firm Information Cost Shock Quartiles

The figure illustrates the average cost of bank credit, public debt, and the relative cost of bank credit for firms in
different quartiles of the information cost shock, where the information cost shock is measured using changes in firm-
level stock return volatility. The loan rate and the bond yield are residuals from a regression of loan rate and bond
yield on maturity, firm equity return volatility, and year fixed effects. The relative cost of bank credit – the loan-bond
spread – is measured as the difference between the loan rate residual and the bond yield residual on new loans and
bonds with the same maturity issued by the same firm at the same time.
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Table 1. Summary Statistics

The table reports summary statistics for the main variables used in the empirical analysis. The sample in-

cludes new loan facilities and investment-grade bonds issued by U.S. non-financial public firms from 1995 to 2019.

The sample is restricted to senior loans and bonds denominated in USD. Each loan is paired with the closest bond

issued by the same firm within 60 days. We further restrict the loan-bond pairs to those with the same maturity

category, i.e. short-term, mid-term or long-term in maturity. See Appendix A for variable definitions.

Mean SD p10 p50 p90 Observations
Loan-Bond Pair Characteristics
Loan-bond Spread (bps) -123 152 -314 -112 35 1,597
Total Borrowing ($MM) 1,980 1,785 500 1,425 4,000 1,597
∆ Maturity (years) -9.18 10.42 -25.07 -5.03 -0.01 1,567
Loan Share 0.61 0.21 0.29 0.65 0.85 1,597
Information Cost
Uncertainty Shock -0.03 0.29 -0.42 -0.02 0.32 1,597
Opacity Index 0.61 0.16 0.4 0.6 0.8 1565
Rating Gap 0.61 0.71 0 0 2 1,217
Rating Disagreement 0.10 0.31 0 0 1 1,217
Firm Characteristics
Volatility 0.28 0.12 0.16 0.25 0.43 1,597
Stock Return 0.16 0.29 -0.16 0.14 0.48 1,597
Total Assets ($B) 1,413 889 242 1,458 2,466 1,072
Profitability 0.04 0.02 0.02 0.03 0.06 1,558
Implied Prob. Default 0.00 0.03 0.00 0.00 0.00 1,525
No. of Loan-Bond Pairs per Firm 3.86 3.52 1 3 9 1,597
Loan Characteristics
Facility Amount ($MM) 1,340 1,391 150 1,000 3,000 1,597
All-in-drawn Spread (bps) 117 90 27 110 200 1,597
Syndicated Loan 0.99 0.08 1 1 1 1,597
Term Loan 0.17 0.37 0 0 1 1,597
Secured Loan 0.15 0.36 0 0 1 972
Bond Characteristics
Face Value ($MM) 639 628 200 500 1,250 1,597
Bond Spread (bps) 497 233 259 475 740 1,597
Bond Rating BBB+ 1.87 BBB- BBB A 1,597
Secured Bond 0.03 0.17 0 0 0 1,597
Redeemable Bond 0.89 0.32 0 1 1 1,597
Embedded Investor Option 0.27 0.44 0 0 1 1,597
Bondholder Protective Covenant 0.64 0.48 0 1 1 1,597
Negative Pledge Covenant 0.66 0.48 0 1 1 1,597
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Table 2. Firm Information Cost Shock and the Loan-Bond Spread

Panel A. OLS Estimation
The table reports results from the OLS regression of the loan-bond spread on firm uncertainty shock, estimated

using Equation (1). The sample includes matched loan facilities and investment-grade bond pairs issued by U.S.

non-financial public firms within 60 days from 1995 to 2019. The dependent variable is the difference between loan

rate and bond yield for each matched loan-bond pair in the sample. Uncertainty shock is the year-on-year change in

the annualized stock return volatility lagged by one quarter before the loan origination. All columns include year

by quarter fixed effects. Column (2) and (5) include bank holding company fixed effects. Column (3) and (6) include

lender fixed effects. Columns (4)-(6) include contract-level control variables. See Appendix A for variable definitions.

The standard errors (in parentheses) are clustered at firm level. *, **, and *** denote significance at the 10%, 5%,

and 1% levels, respectively.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.62** -0.63*** -0.52** -0.83*** -0.70*** -0.76***

(0.27) (0.23) (0.20) (0.30) (0.25) (0.23)
Volatility -2.29*** -1.57*** -1.60*** -2.65*** -2.16*** -2.31***

(0.66) (0.53) (0.52) (0.59) (0.58) (0.56)
Stock Return 0.53*** 0.42** 0.47*** 0.71*** 0.58*** 0.45***

(0.20) (0.17) (0.16) (0.24) (0.18) (0.16)
Log Total Borrowing -0.03 -0.21 -0.24

(0.17) (0.20) (0.20)
∆ Maturity (years) 0.06*** 0.06*** 0.06***

(0.00) (0.00) (0.00)
Term Loan 0.34*** 0.22** 0.23***

(0.12) (0.10) (0.08)
Secured Loan 1.07*** 0.67*** 0.55***

(0.27) (0.19) (0.17)
Log Facility Amount -0.16 0.06 0.13

(0.11) (0.14) (0.15)
Bond Rating 0.19*** 0.19*** 0.17***

(0.04) (0.04) (0.04)
Secured Bond -0.60** -0.25 -0.11

(0.26) (0.26) (0.22)
Redeemable Bond 0.12 0.15 0.29

(0.23) (0.23) (0.20)
Embedded Investor Option -0.14 -0.00 -0.07

(0.11) (0.10) (0.11)
Bondholder Protective Covenant -0.03 -0.08 -0.06

(0.12) (0.12) (0.11)
Negative Pledge Covenant -0.17 -0.18* -0.23**

(0.11) (0.10) (0.10)

Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.36 0.43 0.52 0.63 0.68 0.73
Observations 1,597 1,338 1,588 963 838 960
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Panel B. 2nd Stage of the IV Estimation

The table reports the results from the IV regression of the loan-bond spread on firm uncertainty shocks. The

sample includes matched loan facilities and investment-grade bond pairs issued by U.S. non-financial public firms

within 60 days from 1995 to 2019. The dependent variable is the difference between loan rate and bond yield for each

matched loan-bond pair in the sample. Uncertainty shock is the year-on-year change in the annualized stock return

volatility lagged by one quarter before loan origination, instrumented using volatility shocks for macro variables. In

columns (1)-(3), the instruments are calculated using realized volatility shocks. In columns (4)-(6), the instruments

are calculated using implied volatility shocks. All columns include year and quarter fixed effects. Column (2) and

(5) include bank holding company fixed effects. Column (3) and (6) include lender fixed effects. See Appendix A for

variable definitions. The standard errors (in parentheses) are clustered at 3-digit SIC level. *, **, and *** denote

significance at the 10%, 5%, and 1% levels, respectively.

Realized Volatility Instruments Implied Volatility Instruments

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -2.72** -3.79*** -2.83** -1.30** -1.58** -1.57**

(1.17) (1.10) (1.28) (0.66) (0.69) (0.76)
Volatility -3.91*** -4.51*** -3.51*** -3.03*** -2.14*** -2.29***

(1.30) (1.18) (1.34) (0.74) (0.70) (0.75)
Stock Return 0.79*** 0.87*** 0.66*** 0.50* 0.31 0.27

(0.25) (0.27) (0.23) (0.28) (0.26) (0.20)

Control Variables Yes Yes Yes Yes Yes Yes
Year, Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.55 0.51 0.65 0.70 0.76 0.81
Observations 797 750 794 515 482 513
P-value LM underidentification 0.04 0.01 0.04 0.01 0.01 0.02
F-statistic CD 3.21 4.56 2.50 4.18 4.09 4.38
P-value-SarganHJ 0.199
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Panel C. 9/11 Event Study

The table reports the results of the 9/11 event study. The sample includes loan facility and investment-grade

bond pairs issued by U.S. non-financial public firms in the pre- [-365d, -90d] and the post-9/11 period [90d, 365d].

The dependent variable is the difference between the loan-bond spread in the post 9/11 period and that in the pre

9/11 period. The independent variable is the difference between realized firm stock return volatility in the post-9/11

period and that in the pre-9/11 period. Realized volatility is calculated using stock returns in the year preceding the

loan staring date. All columns include year fixed effects. Column (3) includes bank holding company fixed effects, and

column (4) includes lender fixed effects. See Appendix A for variable definitions. The standard errors (in parentheses)

are clustered at firm level. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3) (4)
VolatilityPost-9/11 - Pre-9/11 -3.67* -4.11** -5.61*** -5.15***

(1.75) (1.78) (1.35) (0.21)
∆ Maturity (Pre-9/11 Loan-bond Pair) 0.00 -0.02 -0.03***

(0.04) (0.02) (0.00)
∆ Maturity (Post-9/11 Loan-bond Pair) -0.02 -0.07 -0.09

(0.05) (0.04) (0.08)
Pre-9/11 Bond Rating -0.80 1.19 1.74

(1.31) (0.83) (1.24)
Post-9/11 Bond Rating 0.86 -1.62 -2.27

(1.54) (1.02) (1.59)

Year FE Yes Yes Yes Yes
Bank Holding Company FE No No Yes No
Lender FE No No No Yes

Adjusted R2 0.61 0.59 0.83 0.95
Observations 47 47 47 47
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Table 3. Firm Information Cost and the Loan-Bond Spread: Alternative Measures

The table reports results from the OLS regressions of the loan-bond spread on firm information cost, where

firm information cost is estimated using alternative proxies. The sample includes matched loan facilities and

investment-grade bond pairs issued by U.S. non-financial public firms within 60 days from 1995 to 2019. The

dependent variable is the difference between loan rate and bond yield for each matched loan-bond pair in the sample.

In columns (1) and (2), firm information cost is measuded using the opacity index following Anderson et al. (2009).

In columns (3) and (4), information cost is measured as the rating gap, defined as the absolute rating gap between a

firm’s bond ratings by Standard & Poor’s and Moody’s. In columns (5) and (6), information cost is measured using a

rating disagreement dummy variable that equals one if the rating gap is greater or equal to two. All columns include

year by quarter fixed effects. Column (1), (3) and (5) include bank holding company fixed effects. Column (2), (4)

and (6) include lender fixed effects. Contract level control variables are included in all columns. See Appendix A for

variable definitions. The standard errors (in parentheses) are clustered at firm level. *, **, and *** denote significance

at the 10%, 5%, and 1% levels, respectively.

Opacity Index Rating Gap Rating Disagreement

(1) (2) (3) (4) (5) (6)
Information Cost -1.17*** -1.14*** -0.17*** -0.18*** -0.52*** -0.49***

(0.36) (0.36) (0.06) (0.06) (0.17) (0.16)

Volatility -1.05* -1.25** -1.85*** -1.95*** -2.10*** -2.18***
(0.60) (0.58) (0.62) (0.63) (0.64) (0.64)

Stock Return 0.56*** 0.52*** 0.47** 0.41** 0.49** 0.43**
(0.18) (0.17) (0.20) (0.19) (0.20) (0.19)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.69 0.73 0.68 0.73 0.69 0.74
Observations 823 945 675 736 675 736
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Table 4. Money Creation Mechanism
The table presents evidence of the money creation mechanism. The dependent variable is the difference between

loan rate and bond yield for each matched loan-bond pair in the sample. All columns include year by quarter fixed

effects. Control variables are included in all columns. See Appendix A for variable definitions. The standard errors (in

parentheses) are clustered at firm level. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Panel A. Uninsured Deposits Outflow and the Loan-Bond Spread
The table presents evidence of the economic mechanism using heterogeneity in banks’ reliance on uninsured deposits.

The sample includes matched loan facilities and investment-grade bond pairs issued by U.S. non-financial public firms

within 60 days from 1995 to 2019. Uncertainty shock is the year-on-year change in the annualized stock return

volatility lagged by one quarter before the loan origination. Opacity index is constructed following Anderson et al.

(2009). Rating gap is the absolute rating gap between bond ratings by Standard & Poor’s and Moody’s. Outflow

is a dummy variable which equals to one if the bank experiences large uninsured deposits outflow in the past year

(banks in the bottom 5 percentile of the sample in terms of changes in uninsured deposits, representing a decrease in

uninsured deposits of more than 25%), lagged by one quarter before loan origination. Udep is the ratio of uninsured

deposits to total assets of the bank holding company before the uninsured deposits outflow. All columns include year

by quarter fixed effects. Column (1), (3) and (5) include bank holding company fixed effects. Column (2), (4) and (6)

include lender fixed effects.

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Info. Cost × Udep × Outflow -2.82** -2.54*** -3.29*** -3.37*** -1.13*** -1.06***

(1.21) (0.95) (1.20) (0.97) (0.26) (0.21)
Info. Cost -0.89*** -1.03*** -1.38*** -1.51*** -0.20*** -0.17***

(0.25) (0.25) (0.38) (0.42) (0.06) (0.06)
Info. Cost × Udep -0.35* -0.63*** -0.71** -0.60* 0.11* 0.23***

(0.20) (0.20) (0.35) (0.31) (0.06) (0.08)
Info. Cost × Outflow -0.09 0.69 0.48 1.44 -0.33 -0.18

(0.96) (0.85) (1.18) (1.17) (0.29) (0.32)
Udep 0.30* 0.45*** 0.72** 0.82*** 0.27** 0.25*

(0.16) (0.16) (0.28) (0.26) (0.13) (0.15)
Outflow 1.29** 2.14*** -0.22 -0.49 1.71* 2.37**

(0.55) (0.45) (0.85) (0.84) (0.98) (0.95)
Udep × Outflow -0.51 -0.41 1.92*** 2.09*** 1.36*** 1.33***

(0.34) (0.26) (0.72) (0.56) (0.23) (0.22)

Volatility -2.08*** -2.38*** -0.61 -0.91 -1.73*** -2.07***
(0.56) (0.55) (0.58) (0.57) (0.58) (0.59)

Stock Return 0.66*** 0.54*** 0.65*** 0.56*** 0.59*** 0.55***
(0.19) (0.19) (0.18) (0.18) (0.19) (0.19)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.65 0.68 0.65 0.67 0.65 0.67
Observations 760 761 749 750 607 607
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Panel B. Uninsured Deposits Outflow and the Loan-Bond Spread: European Banks after the
Money Market Funding Shock

The table reports the opacity discount offered by European banks after the dollar funding shock in April 2011.

The sample includes matched loan facilities and investment-grade bond pairs issued by U.S. non-financial public

firms within 60 days between July 2004 to June 2007, and between May 2011 to April 2014. Uncertainty shock is the

year-on-year change in the annualized stock return volatility lagged by one quarter before loan origination. Post is

a dummy variable that equals to one if the loan facility starts between May 2011 to April 2014, and zero otherwise.

European Bank is the fraction of European banks among lead banks in a loan syndicate. Column (2) includes bank

holding company fixed effects, and column (3) includes lender fixed effects.

(1) (2) (3)
Uncertainty Shock × European Bank × Post -5.77** -9.78*** -7.69*

(2.22) (3.17) (3.90)
Uncertainty Shock -0.79 -0.51 -0.84

(0.66) (0.74) (0.93)
Uncertainty Shock × European Bank 4.09** 5.86*** 4.30

(1.80) (2.11) (2.66)
Uncertainty Shock × Post -0.59 0.53 0.67

(0.99) (0.87) (1.11)
European Bank 0.90 0.75 1.10

(0.58) (0.70) (0.78)
Post 0.56 0.16 0.26

(0.64) (0.48) (0.74)
European Bank × Post -1.13 -1.26 -2.10**

(0.78) (0.85) (1.00)

Volatility -1.51 0.15 -0.92
(1.39) (1.17) (1.32)

Stock Return 0.68 0.42 0.66*
(0.43) (0.32) (0.36)

Control Variables Yes Yes Yes
Year×Quarter FE Yes Yes Yes
Bank Holding Company FE No Yes No
Lender FE No No Yes

Adjusted R2 0.59 0.62 0.68
Observations 296 285 295
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Panel C. Loan-Bond Spread by Non-Global Systemically Important Banks (non-GSIBs)

The table reports the opacity discount offered by non-global systemically important banks (non-GSIBs) after

November 2009. The sample includes matched loan facilities and investment-grade bond pairs issued by U.S.

non-financial public firms within 60 days from 1995 to 2019, excluding 2007-08. Uncertainty shock is the year-on-year

change in the annualized stock return volatility lagged by one quarter before loan origination. Post is a dummy

variable that equals to one if a loan facility starts after November 2009, and zero otherwise. Non-GSIBs is the

fraction of non-global systemically important banks among lead banks in the loan syndicate. Column (2) includes

bank holding company fixed effects, and column (3) includes lender fixed effects.

(1) (2) (3)
Uncertainty Shock × Non-GSIBs × Post -4.38*** -1.79 -4.48**

(1.10) (1.90) (2.14)
Uncertainty Shock -1.37*** -1.46*** -1.86***

(0.43) (0.51) (0.49)
Uncertainty Shock × Non-GSIBs 0.97 -0.87 0.99

(0.76) (1.39) (1.33)
Uncertainty Shock × Post 1.43** 1.66** 1.91***

(0.56) (0.70) (0.65)
Non-GSIBs 1.06*** 0.67 0.52

(0.28) (0.45) (0.45)
Post 1.91*** 0.09 1.84***

(0.48) (0.75) (0.55)
Non-GSIBs × Post -2.12*** -0.96* -0.81*

(0.33) (0.50) (0.47)

Volatility -2.55*** -2.52*** -3.02***
(0.74) (0.84) (0.83)

Stock Return 0.32 0.52* 0.41
(0.22) (0.28) (0.26)

Control Variables Yes Yes Yes
Year×Quarter FE Yes Yes Yes
Bank Holding Company FE No Yes No
Lender FE No No Yes

Adjusted R2 0.68 0.64 0.72
Observations 551 480 551
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Table 5. Relationship Lending and the Loan-Bond Spread
The table reports the results examining the alternative hypothesis of relationship lending and the opacity discount.

The sample includes matched loan facilities and investment-grade bond pairs issued by U.S. non-financial public firms

within 60 days from 1995 to 2019. Uncertainty shock is the year-on-year change in the annualized stock return

volatility lagged by one quarter before the loan origination. Opacity index is constructed following Anderson et al.

(2009). Rating gap is the absolute rating gap between bond ratings by Standard & Poor’s and Moody’s. All columns

include year by quarter fixed effects. Column (1), (3) and (5) include bank holding company fixed effects. Column (2),

(4) and (6) include lender fixed effects. Control variables are included in all columns. See Appendix A for variable

definitions. The standard errors (in parentheses) are clustered at firm level. *, **, and *** denote significance at the

10%, 5%, and 1% levels, respectively.

Panel A. Relationship Lending Measured by Previous Lending Relationship
Relationship in Panel A is a dummy variable which equals one if a firm had received a loan from the lead bank in the

past two years, and zero otherwise.

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Info. Cost -0.82*** -0.79*** -1.71*** -1.45*** -0.16* -0.17*

(0.29) (0.27) (0.46) (0.45) (0.09) (0.09)
Info. Cost × Relationship 0.17 -0.01 1.36** 1.02* -0.03 0.01

(0.31) (0.29) (0.60) (0.61) (0.13) (0.12)
Relationship -0.21** -0.23** -1.03*** -0.82** -0.09 -0.16

(0.09) (0.09) (0.40) (0.40) (0.13) (0.12)

Volatility -2.20*** -2.35*** -1.21** -1.38** -1.84*** -1.92***
(0.57) (0.55) (0.59) (0.57) (0.62) (0.63)

Stock Return 0.60*** 0.49*** 0.61*** 0.55*** 0.49** 0.43**
(0.18) (0.16) (0.17) (0.17) (0.20) (0.19)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.68 0.74 0.69 0.74 0.68 0.74
Observations 838 960 823 945 675 736
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Panel B. Relationship Lending Measured by Log Years since the First Loan

Relationship in Panel B is the natural log of one plus the number of years since the first loan with the lead

bank.

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Info. Cost -0.96*** -0.85*** -1.06** -1.04* -0.21* -0.19*

(0.32) (0.33) (0.51) (0.54) (0.11) (0.11)
Info. Cost × Relationship 0.23 0.07 -0.10 -0.09 0.03 0.01

(0.16) (0.15) (0.30) (0.30) (0.06) (0.06)
Relationship 0.00 -0.05 0.04 0.01 -0.03 -0.07

(0.06) (0.05) (0.20) (0.20) (0.07) (0.07)

Volatility -2.22*** -2.38*** -1.07* -1.27** -1.83*** -1.98***
(0.59) (0.57) (0.60) (0.58) (0.64) (0.64)

Stock Return 0.59*** 0.45*** 0.55*** 0.50*** 0.48** 0.40**
(0.18) (0.17) (0.18) (0.17) (0.20) (0.19)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.68 0.73 0.68 0.73 0.68 0.73
Observations 838 960 823 945 675 736
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Table 6. Information Cost and Loan Share

The table reports the results of the OLS regression of the proportion of bank loans to the total amount of bor-

rowing on firm information cost. The dependent variable is loan facility amount as a proportion of total borrowing,

measured as the sum of the loan volume and the face value of the bond. Uncertainty shock is the year-on-year

change in the annualized stock return volatility lagged by one quarter before the loan origination. Opacity index is

constructed following Anderson et al. (2009). Rating gap is the absolute rating gap between bond ratings by Standard

& Poor’s and Moody’s. All columns include firm fixed effects, and year by quarter fixed effects. Column (1), (3) and (5)

include bank holding company fixed effects. Column (2), (4) and (6) include lender fixed effects. Control variables are

included in all columns. See Appendix A for variable definitions. The standard errors (in parentheses) are clustered

at firm level. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Information Cost 0.02 0.01 0.20** 0.14* 0.01 -0.00

(0.04) (0.03) (0.08) (0.08) (0.02) (0.02)

Volatility 0.34** 0.16* 0.27* 0.02 0.11 0.12
(0.14) (0.09) (0.15) (0.11) (0.26) (0.24)

Stock Return -0.06* -0.05 -0.07** -0.05* -0.05 -0.01
(0.03) (0.03) (0.03) (0.03) (0.05) (0.06)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.92 0.92 0.92 0.92 0.93 0.93
Observations 956 1,118 936 1,098 757 836
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Table 7. Information Cost and Bank Participation in the Loan Syndicate

The table reports the results for the OLS regression of bank participation in the loan syndicate on the firm

information cost. The dependent variable in column (1), (3) and (5) is the fraction of loan amount syndication

allocated to a bank in a syndicate. The dependent variable in column (2), (4) and (6) is the fraction of bank counts

in a syndicate. Uncertainty shock is the year-on-year change in the annualized stock return volatility lagged by

one quarter before the loan origination. Opacity index is constructed following Anderson et al. (2009). Rating gap

is the absolute rating gap between bond ratings by Standard & Poor’s and Moody’s. All columns include firm fixed

effects, and year by quarter fixed effects. Control variables are included in all columns. See Appendix A for variable

definitions. The standard errors (in parentheses) are clustered at firm level. *, **, and *** denote significance at the

10%, 5%, and 1% levels, respectively.

Uncertainty Shock Opacity Index Rating Gap

Bank Bank Bank Bank Bank Bank
Allocation Count Allocation Count Allocation Count

(1) (2) (3) (4) (5) (6)
Information Cost 0.91* 0.26 0.30*** 0.07 -0.05 0.01

(0.50) (0.33) (0.02) (0.10) (0.12) (0.03)

Volatility 3.90 -0.58 0.61 0.24 0.16 0.27
(2.90) (0.89) (0.57) (0.20) (0.18) (0.39)

Stock Return -0.21** -0.25** 0.93*** 0.10* 0.10 0.07
(0.10) (0.10) (0.10) (0.06) (0.07) (0.11)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes

Adjusted R2 0.88 0.88 0.95 0.83 0.82 0.84
Observations 570 567 441 1,166 1,147 884
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Appendix A. Variable Definitions

Loan-Bond Pair Characteristics
Loan-Bond Spread All-in-drawn loan spread minus bond spread (Dealscan and

FISD).
Total Borrowing The sum of loan facility amount and bond face value ($MM)

(Dealscan and FISD).
Log Total Borrowing The logarithm of the sum of loan facility amount and bond face

value (Dealscan and FISD).
∆ Maturity Loan maturity minus bond maturity in years (Dealscan and

FISD).
Loan Share The loan facility amount divided by the sum of loan facility

amount and bond face value (Dealscan and FISD).

Information Cost
Uncertainty Shock (∆σt−1) The difference between annualized stock return volatility esti-

mated 5 quarters and 1 quarter before the loan origination date
(CRSP).

Opacity Index Sum of quintiles based on bid-ask spread, trading volume, an-
alyst coverage, and analyst forecast errors, normalized by 20.
(CRSP and IBES)

Rating Gap The absolute rating gap between bond ratings at issuance by
Standard & Poor’s and Moody’s (FISD).

Rating Disagreement A dummy variable that equals to one if the rating gap is greater
or equal to two (FISD).

Firm Characteristics
Volatility (σt−5) Annualized stock return volatility, estimated 5 quarters before

the loan origination date (CRSP).
Stock Return (r t−1) Annual stock return, estimated 1 quarter before the loan origi-

nation date (CRSP).
Total Assets Asset size ($B) (Compustat).
Profitability Ratio of operating income before depreciation to book assets

(Compustat).
Implied Prob. Default Implied probability of default from Bharath and Shumway

(2008).
Asset Market-to-book Ratio of quasi-market assets to book assets. (Compustat)
Quasi-market Leverage Ratio of book debt to quasi-market assets. (Compustat)

Loan Characteristics
Facility Amount Loan facility amount ($MM) (Dealscan).
Log Facility Amount The logarithm of the loan facility amount (Dealscan).
All-in-drawn Spread The all-in-drawn spread of loan facilities (Dealscan).
Syndicated Loan An indicator variable that equals one if a loan is a syndicated

loan (Dealscan).
Term Loan An indicator variable that equals one if a loan is a term loan

(Dealscan).
Secured Loan An indicator variable that equals one if a loan is a secured loan

(Dealscan).

Bond Characteristics
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Face Value Face amount of a bond ($MM) (FISD).
Bond Spread Yield to maturity of the bond at issuance (bps) (FISD).
Bond Rating Average bond rating at issuance by Moody’s and S&P (FISD)
Secured Bond An indicator variable that equals one if a bond is a secured bond

(FISD).
Redeemable Bond An indicator variable that equals one if a bond is a redeemable

bond (FISD).
Embedded Investor Option An indicator variable that equals one if a bond is putable, con-

vertible or exchangeable (FISD).
Bondholder protective Covenant An indicator variable that equals one if a bond has cross default

or cross acceleration covenants (FISD).
Negative Pledge Covenant An indicator variable that equals one if a bond has negative

pledge covenants (FISD).

Bank Characteristics
Udep Ratio of uninsured deposits to total assets of the bank holding

company, estimated five quarters before the loan origination date
(FR Y-9C).

Outflow A dummy variable which equals to one if the change in uninsured
deposits of the bank is in the bottom 5 percentile of the sample,
estimated 1 quarter before the loan origination date (FR Y-9C).

European Bank The fraction of European banks among lead banks in a loan syn-
dicate.

Non-GSIBs The fraction of non-global systemically important banks among
lead banks in the loan syndicate.
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Online Appendix A. Instrument Variables Construction

We construct the instruments for firm uncertainty shocks following Alfaro, Bloom, and Lin
(2019) on a quarterly basis. The instruments are constructed exploiting firms’ differential ex-
posures to volatility shocks of multiple aggregate variables. For each aggregate variable c, we
construct an instrument

IV c
k,t =

∣∣∣βc
k,t−2

∣∣∣ ·∆σc
t , (7)

where c is crude oil, three currencies (Canadian Dollar, British Pound and Australian Dollar),
10-year U.S. Treasury note, or economic policy uncertainty. βc

k,t−2 is the sensitivity of stock re-
turns to changes in these aggregate variables estimated at for each 3-digit SIC industry k. ∆σc

t
is aggregate volatility shock for quantity c, which is measured using year-on-year change in the
annualized standard deviation of daily price changes of c, or year-on-year change in the average
annual daily implied volatility of c. We use changes in both realized volatility and implied volatil-
ity to capture volatility shocks based on past events as well as expected shocks in the future. For
economic policy uncertainty, ∆σc

t is the year-on-year change in the 365-day average of economic
policy uncertainty. The idea behind the instruments is that when there is a volatility shock to
aggregate quantity c, firms with different levels of exposure to c, captured by sensitivities βc

k,t−2,
experience different opacity shocks.

Sensitivities βc
k,t−2 are estimated using:

rrisk_ad j
i,t =αk,t +

∑
c
βc

k,t−2rc
t +εi,t, (8)

where rrisk_ad j
i,t is firm i’s daily risk adjusted stock return and rc

t is the daily price change of c.
We estimate the sensitivities for each 3-digit SIC industry k using a 10-year rolling window. The
estimated sensitivities are weight adjusted by their statistical significance levels. The adjusted
sensitivities are lagged by two years to ensure that they pre-date the opacity shocks, both in
the aggregate and firm level. The sensitivities are unlikely to be correlated with firm specific
characteristics two years from now. Aggregate volatility shocks,∆σc

t , are also unlikely to be driven
by firm characteristics. For this reason, the instruments, by construction, do not correlate with
any unobservable firm characteristics.

We include the aggregate first moment effects, Aggc
k,t to control for the direct impact of

changes in aggregate quantities on firm opacity. For each aggregate variable of c, Aggc
k,t =

βc
k,t−2 · rc

t , where rc
t is the average annual return of c, and βc

k,t−2 is the weighted sensitivity of
c estimated in Equation (8). Controlling for Aggc

k,t allows us to isolate the second moment effects
of aggregate volatility shocks on firm opacity, from the first moment effects of changes in levels
of aggregate quantities on firm opacity.
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Table A1. Sample Construction Process

The table illustrates our sample construction process. The starting point is the intersection of DealScan and

Compustat from 1995 to 2019 with the loan denominated in U.S. dollars by non-financial U.S. public firms. The

sample of loans is restricted to senior loans with non-missing all-in-drawn spread. Each loan is paired with the

closest senior bond issued by the same firm within 60 days. We restrict the loan-bond pairs to those with investment

grade bond rating. We further restrict the loan-bond pairs to those with the same maturity category, i.e. short-term,

mid-term or long-term in maturity.

Process No. of Observations
Senior USD denominated loan facilities by non-financial U.S. public firms 67,967
Senior USD denominated bond issuances by non-financial U.S. public firms 15,422
Loan-bond pairs issued by the same firm within 60 days 8,686
Keeping the bond with closest starting date for each loan facility 7,825
Less loan-bond pairs by non-investment bond grading 4,015
Less loan-bond pairs with different maturity 2,379
Less loan-bond pairs with missing data 1,597
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Table A2. 1st Stage of the IV Estimation

The table presents the first stage regression results of the IV estimation. The first stage results are estimated

as follows: ∆σi,t−1 =β1 +β2IV c
k,t−1 +β3σi,t−5 +β4r i,t−1 +β5Bondi,t +β6Loani,t +β7 Aggc

k,t +φ j +ψt +εi, j,t. ∆σi,t−1

is the year-on-year change in the annualized stock return volatility lagged by one quarter before loan origination. We

instrument firm opacity shock using aggregate volatility shocks to currency, energy, policy and U.S. Treasury notes

together with firms’ exposures to these aggregate volatility shocks. Instruments in columns (1)-(3) are constructed

using aggregate realized volatility shocks, and instruments in columns (4)-(6) are constructed aggregate implied

volatility shocks. Columns (1) to (6) report the first stage regression results for the corresponding second stage results

in columns (1) to (6) of Table 3. The standard errors (in parentheses) are clustered at firm level. *, **, and *** denote

significance at the 10%, 5%, and 1% levels, respectively.

Realized Implied

(1) (2) (3) (4) (5) (6)
Exposure ∆Vol Cad 4.85** 5.27** 4.27* 4.97 9.55** 6.62

(2.37) (2.29) (2.35) (4.86) (4.73) (5.22)
Exposure ∆Vol Gbp 7.34** 15.21*** 7.62* 14.34 19.12* 21.09**

(3.31) (5.09) (4.23) (8.89) (10.65) (9.00)
Exposure ∆Vol Aud 3.98 3.43 4.46 0.61 -1.77 0.72

(2.50) (2.16) (2.84) (4.23) (3.39) (4.10)
Exposure ∆Vol Tbill 33.86 32.55 33.90 342.75*** 349.40*** 316.14***

(35.60) (32.57) (30.99) (132.17) (113.99) (122.07)
Exposure ∆Vol Oil 0.87 0.74 0.47 2.49*** 2.49*** 2.07**

(0.79) (0.75) (0.68) (0.89) (0.91) (0.86)
Exposure ∆Vol EPU870.54*** 1051.22*** 684.92** 1868.49*** 1767.07*** 1407.31**

(309.67) (294.08) (331.03) (662.98) (631.90) (711.05)

Observations 797 750 794 515 482 513
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Table A3. Information Cost and the Loan-Bond Spread: Alternative Samples
The table reports results from the OLS regressions of the loan-bond spread on firm information cost with alternative

samples. The dependent variable is the difference between loan rate and bond yield. Uncertainty shock is the

year-on-year change in the annualized stock return volatility lagged by one quarter before loan origination. All

columns include year by quarter fixed effects. In Panel A-E, column (2) and (5) include bank holding company fixed

effects, and column (3) and (6) include lender fixed effects. See Appendix A for variable definitions. The standard

errors (in parentheses) are clustered at firm level. *, **, and *** denote significance at the 10%, 5%, and 1% levels,

respectively.

Panel A. Excluding the Financial Crisis
The sample includes loan facility and investment-grade bond pairs issued by U.S. non-financial public firms within 60

days from 1995 to 2019, excluding 2007-09.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.58** -0.59** -0.50** -0.80*** -0.69** -0.74***

(0.29) (0.24) (0.21) (0.30) (0.27) (0.24)

Volatility -2.36*** -1.66*** -1.74*** -2.67*** -2.28*** -2.51***
(0.69) (0.57) (0.54) (0.62) (0.60) (0.57)

Stock Return 0.49** 0.33** 0.39** 0.67*** 0.53*** 0.38**
(0.22) (0.16) (0.16) (0.24) (0.19) (0.17)

Control Variables No No No Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.35 0.41 0.51 0.62 0.66 0.73
Observations 1,500 1,243 1,491 901 778 898
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Panel B. Loan-Bond Pairs within 30 Days

The sample includes loan facility and investment-grade bond pairs issued by U.S. non-financial public firms

within 30 days from 1995 to 2019.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.62 -0.81*** -0.70*** -0.68 -0.90*** -0.69**

(0.44) (0.29) (0.26) (0.43) (0.34) (0.32)

Volatility -2.76*** -2.42*** -2.34*** -2.88*** -2.80*** -2.85***
(0.85) (0.60) (0.60) (0.78) (0.65) (0.60)

Stock Return 0.73*** 0.54*** 0.55*** 0.67** 0.30 0.43**
(0.26) (0.21) (0.18) (0.30) (0.19) (0.20)

Control Variables No No No Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.37 0.45 0.57 0.62 0.73 0.77
Observations 1,042 876 1,038 647 559 647

Panel C. Loan-bond Pairs within 10 Days

The sample includes loan facility and investment-grade bond pairs issued by U.S. non-financial public firms

within 10 days from 1995 to 2019.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.85* -0.73 -0.51 -2.61*** -1.47** -1.64**

(0.51) (0.50) (0.42) (0.90) (0.68) (0.78)
Volatility -2.38** -2.74*** -2.00** -2.55 -4.28*** -5.90***

(1.18) (0.99) (0.91) (2.02) (1.41) (2.20)
Stock Return -0.12 0.25 -0.24 -0.60 -0.97* -0.71

(0.44) (0.48) (0.36) (0.98) (0.54) (0.59)

Control Variables No No No Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.40 0.52 0.63 0.53 0.70 0.75
Observations 395 324 391 241 219 241
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Panel D. Loan-bond Pairs without Matching on Maturity

The sample includes loan facility and investment-grade bond pairs issued by U.S. non-financial public firms

with no restriction on maturity from 1995 to 2019.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.89*** -0.95*** -0.80*** -0.56*** -0.50** -0.53**

(0.18) (0.20) (0.18) (0.21) (0.24) (0.21)

Volatility -2.18*** -2.03*** -2.16*** -0.48 -0.40 -0.45
(0.31) (0.32) (0.30) (0.35) (0.39) (0.38)

Stock Return 0.36*** 0.36*** 0.41*** 0.47*** 0.48*** 0.49***
(0.09) (0.11) (0.10) (0.10) (0.12) (0.11)

Control Variables No No No Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.31 0.34 0.38 0.48 0.49 0.54
Observations 5,522 4,638 5,500 3,107 2,697 3,091

Panel E. Loan-bond Pairs Matched on Effective Maturity

The sample includes loan facility and investment-grade bond pairs issued by U.S. non-financial public firms

matched on effective maturity from 1995 to 2019.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.61** -0.63*** -0.51** -0.77** -0.71** -0.73***

(0.27) (0.23) (0.21) (0.31) (0.28) (0.25)

Volatility -2.29*** -1.57*** -1.59*** -2.28*** -1.91*** -2.30***
(0.66) (0.53) (0.52) (0.65) (0.65) (0.62)

Stock Return 0.53*** 0.42** 0.47*** 0.66*** 0.54** 0.44**
(0.20) (0.17) (0.16) (0.25) (0.21) (0.18)

Control Variables No No No Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.36 0.43 0.52 0.54 0.57 0.65
Observations 1,599 1,339 1,590 956 830 953
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Panel F. Firm Information Cost and the Loan-Bond Spread: Alternative Samples with Alterna-
tive Measures

The table reports results from the OLS regression of the loan-bond spread on firm information shock with al-

ternative samples, estimated using alternative measures. The sample includes loan facilities and investment-grade

bond pairs issued by U.S. non-financial public firms from 1995 to 2019: a. excluding the financial crisis; b. loan-bond

pairs issued within 30 days; c. loan-bond pairs with no restriction on maturity; d. loan-bond pairs matched on

effective maturity. The dependent variable is the difference between loan rate and bond yield for each matched

loan-bond pair in the sample. Opacity index is constructed following Anderson et al. (2009). Rating gap is the absolute

rating gap between bond ratings by Standard & Poor’s and Moody’s. Rating disagreement is a dummy variable that

equals to one if the rating gap is greater or equal to two. Column (1), (3) and (5) include bank holding company fixed

effects. Column (2), (4) and (6) include lender fixed effects. Control variables are included in all columns.

a. Excluding the Financial Crisis 2007-09
Opacity Index Rating Gap Rating Disagreement

(1) (2) (3) (4) (5) (6)
Information Cost -0.82*** -0.79*** -1.71*** -1.45*** -0.16* -0.17*

(0.29) (0.27) (0.46) (0.45) (0.09) (0.09)

Adjusted R2 0.68 0.74 0.69 0.74 0.68 0.74
Observations 838 960 823 945 675 736

b. Loan-bond Pairs within 30 Days
(1) (2) (3) (4) (5) (6)

Information Cost -0.96*** -0.85*** -1.06** -1.04* -0.21* -0.19*
(0.32) (0.33) (0.51) (0.54) (0.11) (0.11)

Adjusted R2 0.68 0.73 0.68 0.73 0.68 0.73
Observations 838 960 823 945 675 736

c. Loan-bond Pairs without Matching on Maturity
(1) (2) (3) (4) (5) (6)

Information Cost -0.96*** -0.85*** -1.06** -1.04* -0.21* -0.19*
(0.32) (0.33) (0.51) (0.54) (0.11) (0.11)

Adjusted R2 0.68 0.73 0.68 0.73 0.68 0.73
Observations 838 960 823 945 675 736

d. Loan-bond Pairs Matched on Effective Maturity
(1) (2) (3) (4) (5) (6)

Information Cost -0.96*** -0.85*** -1.06** -1.04* -0.21* -0.19*
(0.32) (0.33) (0.51) (0.54) (0.11) (0.11)

Adjusted R2 0.68 0.73 0.68 0.73 0.68 0.73
Observations 838 960 823 945 675 736

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes
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Table A4. Firm Information Cost and the Loan-Bond Spread: Alternative Control Variables
The table reports the robustness results from the OLS regression of the loan-bond spread on firm information shock,

with alternative control variables. The sample includes loan facility and investment-grade bond pairs issued by U.S.

non-financial public firms within 60 days from 1995 to 2019. The dependent variable is the difference between loan

rate and bond yield. All columns include year by quarter fixed effects. See Appendix A for variable definitions. The

standard errors (in parentheses) are clustered at firm level. *, **, and *** denote significance at the 10%, 5%, and 1%

levels, respectively.

Panel A. Controlling for Additional Bond and Firm Characteristics
The table reports results from the OLS regression of the loan-bond spread on firm uncertainty shock controlling

for a variety of firm and contract characteristics that can affect the loan-bond spread. Uncertainty Shock is the

year-on-year change in the annualized stock return volatility lagged by one quarter before loan origination. Additional

variables (quasi-market assets, asset tangibility, total number of banks in a loan syndicate, indicators for bonds with

asset sale restriction, credit enhancement, or tender offer) are included in the regressions (results not reported).

Column (2) and (5) include bank holding company fixed effects. Column (3) and (6) include lender fixed effects.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.62** -0.63*** -0.52** -1.08*** -0.67** -0.72***

(0.27) (0.23) (0.20) (0.29) (0.26) (0.24)
Volatility -2.29*** -1.57*** -1.60*** -3.80*** -3.34*** -3.51***

(0.66) (0.53) (0.52) (0.72) (0.59) (0.58)
Stock Return 0.53*** 0.42** 0.47*** 0.58* 0.60** 0.77***

(0.20) (0.17) (0.16) (0.30) (0.27) (0.25)
Quasi-market Leverage -1.49** -1.26* -1.37**

(0.66) (0.64) (0.65)
Implied Prob. Default -5.46 -5.60** -5.62**

(4.17) (2.62) (2.67)
Asset Market-to-book -0.31*** -0.18* -0.19**

(0.09) (0.09) (0.09)
Profitability -0.13 -4.68 -4.31

(3.18) (3.33) (3.26)
Log Borrowing Amount 10.07*** 9.58*** 9.03***

(2.08) (2.10) (2.11)
∆ Maturity (years) 0.08*** 0.08*** 0.08***

(0.00) (0.00) (0.00)
Secured Loan 0.58*** 0.23 0.30*

(0.20) (0.22) (0.18)
Bond Rating 0.23*** 0.15*** 0.13***

(0.05) (0.05) (0.04)
Redeemable Bond -1.88*** -0.71 -0.70

(0.52) (0.62) (0.67)
Secured Bond -0.36 -0.26 -0.06

(0.28) (0.27) (0.24)
Putable Bond 5.84*** 5.60*** 5.61***

(0.64) (0.54) (0.61)
Cross Acceleration Covenant -0.15 -0.19* -0.09

(0.13) (0.11) (0.11)

Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.36 0.43 0.52 0.73 0.74 0.80
Observations 1,597 1,338 1,588 529 435 52755



Panel B. Excluding Stock Return as a Control Variable

The table reports results from the OLS regression of the loan-bond spread on firm uncertainty cost, excluding

stock return as a control variable.

(1) (2) (3) (4) (5) (6)
Uncertainty Shock -0.67** -0.65*** -0.56*** -0.85*** -0.71*** -0.78***

(0.26) (0.22) (0.20) (0.31) (0.25) (0.24)
Volatility -2.31*** -1.55*** -1.61*** -2.62*** -2.12*** -2.28***

(0.66) (0.54) (0.52) (0.60) (0.58) (0.57)

Control Variables No No No Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE No Yes No No Yes No
Lender FE No No Yes No No Yes

Adjusted R2 0.36 0.42 0.51 0.62 0.67 0.73
Observations 1,597 1,338 1,588 963 838 960

Panel C. Alternative Measures excluding Stock Return Volatility as a Control Variable

The table reports results from the OLS regression of the loan-bond spread on firm information cost, estimated

using alternative measures without controlling for stock return volatility. Opacity index is constructed following

Anderson et al. (2009). Rating gap is the absolute rating gap between bond ratings by Standard & Poor’s and Moody’s.

Rating disagreement is a dummy variable that equals to one if the rating gap is greater or equal to two. Column (1),

(3) and (5) include bank holding company fixed effects. Column (2), (4) and (6) include lender fixed effects. Control

variables are included in all columns.

Opacity Index Rating Gap Rating Disagreement

(1) (2) (3) (4) (5) (6)
Information Cost -1.49*** -1.31*** -0.11 -0.16** -0.29 -0.40**

(0.35) (0.34) (0.07) (0.06) (0.19) (0.16)

Stock Return 0.62*** 0.50*** 0.49** 0.36* 0.50** 0.36*
(0.21) (0.17) (0.23) (0.20) (0.23) (0.20)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.67 0.73 0.66 0.74 0.66 0.74
Observations 829 959 681 750 681 750
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Table A5. Uninsured Deposits Outflow and the Loan-Bond Spread
The table presents results of the robustness tests of the money creation mechanism using heterogeneity in banks’

reliance on uninsured deposits. Panel A and Panel B include log asset of the bank holding company or the borrower

as an additional control variable. Panel C excludes stock return volatility as a control variable. The sample includes

matched loan facilities and investment-grade bond pairs issued by U.S. non-financial public firms within 60 days from

1995 to 2019. The dependent variable is the difference between loan rate and bond yield for each matched loan-bond

pair in the sample. Uncertainty shock is the year-on-year change in the annualized stock return volatility lagged by

one quarter before the loan origination. Opacity index is constructed following Anderson et al. (2009). Rating gap

is the absolute rating gap between bond ratings by Standard & Poor’s and Moody’s. Outflow is a dummy variable

which equals to one if the bank experiences large uninsured deposits outflow in the past year (banks in the bottom

5 percentile of the sample in terms of changes in uninsured deposits, representing a decrease in uninsured deposits

of more than 25%), lagged by one quarter before loan origination. Udep is the ratio of uninsured deposits to total

assets of the bank holding company before the uninsured deposits outflow. All columns include year by quarter fixed

effects. Column (1), (3) and (5) include bank holding company fixed effects. Column (2), (4) and (6) include lender

fixed effects. Control variables are included in all columns. See Appendix A for variable definitions. The standard

errors (in parentheses) are clustered at firm level. *, **, and *** denote significance at the 10%, 5%, and 1% levels,

respectively.

Panel A. Controlling for Bank Size

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Info. Cost × Udep × Outflow -2.78* -2.46** -3.77** -3.88** -1.34*** -1.05***

(1.46) (1.23) (1.83) (1.58) (0.28) (0.24)
Info. Cost -0.92*** -0.95*** -1.57*** -1.55*** -0.20*** -0.16***

(0.30) (0.29) (0.46) (0.48) (0.06) (0.06)
Info. Cost × Udep -0.40 -0.22 2.16** 2.44*** 1.64*** 1.32***

(0.48) (0.33) (0.91) (0.81) (0.28) (0.30)
Info. Cost × Outflow -0.07 0.13 0.86 1.03 -0.52 -0.77*

(1.23) (1.18) (1.66) (1.57) (0.38) (0.41)
Udep 0.54* 0.59** 0.83** 0.94*** 0.40* 0.40*

(0.28) (0.26) (0.36) (0.33) (0.23) (0.24)
Outflow 1.52* 2.27*** -0.48 -0.17 2.49** 4.26***

(0.91) (0.69) (1.18) (1.08) (1.22) (1.17)
Udep × Outflow -0.51 -0.41 1.92*** 2.09*** 1.36*** 1.33***

(0.34) (0.26) (0.72) (0.56) (0.23) (0.22)

Volatility -2.33*** -2.81*** -0.65 -1.12* -2.03*** -2.25***
(0.71) (0.66) (0.69) (0.62) (0.71) (0.76)

Stock Return 0.72*** 0.75*** 0.78*** 0.88*** 0.85*** 0.87***
(0.25) (0.24) (0.26) (0.24) (0.27) (0.27)

Log Assets (Bank) -0.62 -0.22 -0.66 -0.06 -0.18 -0.34
(0.41) (0.46) (0.42) (0.42) (0.38) (0.42)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.63 0.65 0.64 0.65 0.64 0.65
Observations 626 626 617 617 503 503
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Panel B. Controlling for Firm Size

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Info. Cost × Udep× Outflow -2.98** -2.77*** -3.48*** -3.57*** -1.24*** -1.18***

(1.26) (0.99) (1.21) (0.96) (0.27) (0.20)
Info. Cost -0.86*** -0.98*** -1.30*** -1.38*** -0.20*** -0.17***

(0.25) (0.25) (0.40) (0.45) (0.06) (0.06)
Info. Cost × Udep -0.37* -0.65*** -0.73** -0.64** 0.10 0.21***

(0.22) (0.21) (0.35) (0.32) (0.06) (0.08)
Info. Cost × Outflow -0.13 0.62 0.46 1.35 -0.33 -0.24

(0.98) (0.88) (1.19) (1.21) (0.29) (0.32)
Udep 0.27 0.41** 0.71** 0.82*** 0.23* 0.20

(0.18) (0.18) (0.30) (0.28) (0.14) (0.15)
Outflow 1.32** 2.19*** -0.22 -0.39 1.74* 2.60***

(0.56) (0.45) (0.86) (0.88) (0.99) (0.93)
Udep × Outflow -0.59 -0.53* 1.98*** 2.14*** 1.44*** 1.39***

(0.36) (0.28) (0.72) (0.56) (0.24) (0.21)

Volatility -2.01*** -2.32*** -0.60 -0.94* -1.65*** -2.03***
(0.55) (0.55) (0.57) (0.56) (0.56) (0.58)

Stock Return 0.66*** 0.55*** 0.67*** 0.57*** 0.61*** 0.56***
(0.19) (0.19) (0.18) (0.18) (0.18) (0.19)

Log Assets (Borrower) 0.06 0.08 0.07 0.09 0.15** 0.15**
(0.08) (0.07) (0.08) (0.08) (0.07) (0.06)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.65 0.68 0.65 0.67 0.65 0.67
Observations 759 760 748 749 606 606
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Panel C. Excluding Stock Return Volatility as a Control Variable

Uncertainty Shock Opacity Index Rating Gap

(1) (2) (3) (4) (5) (6)
Info. Cost × Udep × Outflow -4.07*** -3.80*** -3.56*** -3.72*** -1.35*** -1.35***

(1.36) (1.18) (1.18) (1.05) (0.23) (0.20)
Info. Cost -0.51** -0.59** -1.48*** -1.63*** -0.19*** -0.16**

(0.23) (0.24) (0.36) (0.40) (0.06) (0.06)
Info. Cost × Udep -0.37* -0.67*** -0.74** -0.64** 0.09 0.18**

(0.21) (0.21) (0.35) (0.32) (0.06) (0.07)
Info. Cost × Outflow -1.14 -0.51 0.49 1.38 -0.53* -0.49

(1.05) (0.96) (1.20) (1.22) (0.29) (0.34)
Udep 0.30* 0.45*** 0.72** 0.82*** 0.27** 0.25*

(0.16) (0.16) (0.28) (0.26) (0.13) (0.15)
Outflow 1.27** 2.07*** -0.26 -0.50 2.15** 2.94***

(0.55) (0.47) (0.86) (0.84) (1.01) (1.09)
Udep × Outflow 0.32** 0.45*** 0.74*** 0.84*** 0.32** 0.28*

(0.15) (0.16) (0.28) (0.27) (0.14) (0.16)

Stock Return 0.66*** 0.54*** 0.63*** 0.53*** 0.54*** 0.51***
(0.19) (0.19) (0.18) (0.18) (0.19) (0.19)

Control Variables Yes Yes Yes Yes Yes Yes
Year×Quarter FE Yes Yes Yes Yes Yes Yes
Bank Holding Company FE Yes No Yes No Yes No
Lender FE No Yes No Yes No Yes

Adjusted R2 0.64 0.67 0.65 0.67 0.64 0.66
Observations 760 761 752 753 610 610
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