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Abstract

We compile a new security-level database of US firms issuing both bank loans and

corporate bonds. We find that bank loans are substantially cheaper than corporate bonds,

and this bond-loan spread is larger for firms with higher default probability. We build a

dynamic corporate finance model with secured (loans) and unsecured (bonds) debt. Se-

cured debt is subject to a collateral constraint, but firms can also issue unsecured debt once

the collateral constraint becomes binding. As a result, there is equilibrium default for both

secured and unsecured debt. We find that the unsecured nature of corporate bonds can

explain about 25 percent of the bond-loan spread. The model is also consistent with the

default elasticity of bond-loan spreads. Finally, we use the model to study counterfactual

economies to understand the role of limited liability, bank, and market lending. We find

the novel result that default probability is lower in a counterfactual economy where capital

is less pledgable and has more unsecured debt.
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1 Introduction
We compile a new security-level database of US firms issuing both bank loans and corporate

bonds. Our analysis use two main data sources. We start with the Federal Reserve’s FR Y-14Q,

schedule H.1 which contains information for loan facilities and firm balance sheet data. We

then merge this with the Mergent Fixed Income Securities Database (FISD), which provides

us with information on corporate bonds. The final output is a quarterly, security-level database

with information of bank loans, corporate bonds, and firms’ financial information. The final

database has 6.5 million observations of 290 thousand firms, for a total of 830 thousand loans

and about 25 thousand bonds.

We define the bond-loan spread as the difference in the interest rate between bonds and

loans for the same borrower. First, to estimate the bond-loan spread we perform a within-

firm estimation and find that loans are, on average, 206 basis points (bps) cheaper than bonds,

after we control for many confounding factors. This estimate has firm-time fixed effects as

well as security-level controls such as the maturity, the size of the issuance, and the default

probability. This result is robust to several alternative specifications and controls (such as

splitting the securities by loan or bond types, for example). Second, we estimate a positive

default elasticity for the bond-loan spread. This means that the bond-loan spread is larger for

firms with higher default probability, and this result is robust to alternative measures of default

and other controls in the estimation. Third, we study what firms are issuing bonds. We find that

firms more likely to issue bonds have more assets, higher leverage, higher liquidity, a lower

tangible share of assets, and more long-term debt.

Next, we build a macrofinancial model of the bond-loan spread. We study the dynamic

problem of firm investment with a specific focus on firms’ balance sheet items. The model has

standard elements of macrofinance models as well as two types of debt: secured and unsecured

borrowing. On the standard side, firms face capital adjustment costs and equity issuance costs.

We augment this model by allowing firms to access two corporate debt markets: they can issue

secured debt, called loans, which is subject to a collateral constraint. Additionally, the firm can

also issue unsecured debt, called bonds. The firm may default in either type of debt, which

gives rise to a price schedule that relates the price of debt to the firm’s choices for both secured

and unsecured debt.

Secured debt is subject to a collateral constraint, but firms can also issue unsecured debt
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once the collateral constraint becomes binding. As a result, there is equilibrium default for

both secured and unsecured debt. The model allow us to explain the bond-loan spread and its

default elasticity.

We calibrate the model to match data moments. We find that the unsecured nature of corpo-

rate bonds can explain about 25 percent of the bond-loan spread. The model is also consistent

with the default elasticity of bond-loan spreads. Finally, we use the model to study counterfac-

tual economies to understand the role of limited liability, bank, and market lending. We find

the novel result that default probability is lower in a counterfactual economy where capital is

less pledgable and has more unsecured debt.

2 Empirical Analysis
This section documents how firms borrow in different corporate debt markets. Specifically,

we study the within-firm differences between borrowing from banks—with term loans or credit

lines, or in the corporate bonds market. We also investigate the heterogeneity in borrowing

across firm-level characteristics.

We build a novel security-level panel, from 2013Q1 to 2022Q3, with information on lend-

ing from large bank holding companies (BHC), corporate bonds, and firms’ balance sheets.

We use two main data sources: (i) the Federal Reserve’s FR Y-14Q H.1 schedule, which con-

tains information for loan facilities and firm balance sheet data, and (ii) Mergent Fixed Income

Securities Database (FISD) which provides information on corporate bonds.

2.1 Data Sources

We obtain loan and firm financial data from the Federal Reserve’s FR Y-14Q. More specifi-

cally, we use the H.1 schedule, which contains detailed data on commercial & industrial lending

for large BHCs. All BHCs with more than $50 billion in total consolidated assets prior to 2019,

and $100 billion after, are required to report detailed balance sheet data to the Fed for the pur-

poses of stress testing. For most of our sample there are around 33 banks reporting. For each

reporting BHC, we observe any loan facilities that have committed exposures of $1 million or

more.1 Banks only report loan facilities on their balance sheets, so if a bank sells part or all of

a loan we will only observe what is left on their balance sheet. We see quarterly loan facility

level data on interest rates, maturity, seniority, facility type, committed and utilized exposure,

1A loan facility may be comprised of many separate loan types grouped into one facility.

3



collateral market value, loss given default (LGD), and syndicated status. Furthermore, we ob-

serve financial data at the firm level such as assets, liabilities, sales, income, and probability

of default (PD). The Y-14 data started being collected in late 2011, after the Great Financial

Crisis. However, we restrict to the start of 2013, since the early data is less standardized and

contains many errors. Two major advantages of the Y-14 data are the size of data and the ability

to see both small and large firms. Commonly used loan datasets like the Shared National Credit

or Dealscan tend to contain only syndicated loans, which restricts the sample to larger firms.

For bond data, we use the Mergent Fixed Income Securities Database (FISD). The FISD

covers a significant number of US corporate issuances, and provides information on bond is-

suance, offering amount, maturity, coupon, seniority, issuer, and a number of bond type flags

(callable, putable, covenant, asset-backed, or rule 144a for example).

To define a firm, we use the S&P Business Entity Cross Reference Service (BECRS). The

BECRS creates a linkage between firms and their ultimate parent, allowing us to identify sub-

sidiaries and treat them as the same firm as their parent company. We create a firm id using the

6-digit firm CUSIP, grouping together CUSIPs with the same ultimate parent. Using CUSIPs,

we merge the firm id to both the Y-14 and FISD. For firms in the Y-14 without a match to the

BECRS data, we use the taxpayer identification number (TIN) as the firm id2.

We clean the data as follows. First, we keep only US firms and exclude firms with NAICS

in finance (52) and public administration (92). We keep only corporate bonds, and drop loan

facilities to foreign and financial firms, and governments. The Y-14 provides information on

whether or not a loan facility is syndicated, and if so, what the reporting bank’s participation

interest is. We use information on the participation interest to scale-up the committed and

utilized exposure of syndicated loans. To avoid double counting, we then search and remove

portions of the same syndicate loan facilities reported by different banks.3

Table 1 describes the main variables used in the empirical analysis. The final dataset has

about 6.5 million observations (at the security level), for 290,300 unique firms. We observe

a larger number of bank loans (830,754 unique loans) than corporate bonds (24,627 unique

bonds). At the aggregate level we observe that both the mean and the median interest rate and

interest rate spread are larger for bonds than for loans. For example, the mean interest rate

for bonds is 494 basis points (bps), while it is 345 bps for loans. Of course, there are many

2For more details on the definition of a firm, see A.3
3Appendixes A.1, A.3, and A.3 provide additional details on the cleaning and construction of the variables.
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security and/or firm-level characteristics that might make interest rates for bonds or loans to

different. In the next section we perform a within-firm estimate of the bond-loan spread and

show that bonds are more expensive than loans after we control by observable security and firm

characteristics.

Table 1: Summary Statistics

mean sd p10 p50 p90
bond
Maturity (yrs) 12.84 9.95 5.01 10.01 30.04
Amount (mil$) 546.07 615.16 5.09 400.00 1,100.00
Interest Rate (bps) 494.60 199.78 237.50 487.50 775.00
Interest Rate Spread (bps) 302.34 220.77 36.96 285.49 614.35
loan
Maturity (yrs) 7.89 5.89 2.01 6.00 15.60
Amount (mil$) 41.78 767.27 0.79 2.51 48.80
Interest Rate (bps) 345.82 141.02 170.00 339.00 525.00
Interest Rate Spread (bps) 178.30 152.08 -4.79 172.92 363.30
N 6521942
N Firms 290300
N Loans 830754
N Bonds 24627
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2.2 The bond-loan spread

We now set up a formal specification in order to study if interest rates are different across

security types. We estimate the following panel regression:

y f ,t,s = α f ,t + ∑
i=l,b

γiI(security type f ,t,s = i)+ΓX f ,t,s + ε f ,t,s (1)

where y f ,t,s is the interest rate paid by firm f in quarter t on security s, regressed on the security

type (i.e., if it is a bond or a loan). α f ,t is a firm-quarter interacted fixed effect, and we include

other controls X f ,t,s (e.g. the maturity and amount borrowed of the security). The main coeffi-

cient of interest are γl and γb, which capture the differences in interest rate due to the security

type.

Table 2 shows the main empirical estimates. Our benchmark specification in column (1)

contains firm-quarter fixed effects, the maturity, and the amount of the credit facility. Contrary

to existing literature, our results document that loans have a significantly lower interest rate than

bonds—by 206.9 basis points in our benchmark. Column (2) controls for the collateral share:

the market value of the pledged collateral divided by the size of the facility.4 The coefficient is

positive and significant, which may reflect selection. The important point is that controlling for

the market value of collateral barely changes our main result, and if anything we find a slightly

higher bond-loan spread, of 214 bps.

Next, we examine how the bond-loan spread changes with the default probability. Columns

(3) and (4) of Table 2 include the default probability as an additional control variable. Since

the default probability is measured at the firm level, we can no longer include the firm-quarter

interacted fixed effect. Instead, we include firm and quarter fixed effects separately (i.e, not

interacted). The results are consistent with the baseline and show that loans are between 197-

204 bps cheaper than bonds—keeping all other variables constant. The estimated coefficient on

default is of 96. Hence, an increase of the default probability of one standard deviation (which

is 7.84%) implies an increase in the interest rate of about 750 basis points. Next, we evaluate

how the bond-loan spread changes with the default probability.

4We directly observe collateral data for the Y-14 loans. We do not observe collateral data for bonds and, since
most bonds are unsecured, we assume it is zero. While this is a strong assumption, it should work against us
finding a significant difference in interest rates between bonds and loans.
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Table 2: The Bond-Loan Spread

(1) (2) (3) (4)
Maturity 3.1042∗∗∗ 3.0763∗∗∗ 2.5739∗∗∗ 2.5493∗∗∗

(0.022) (0.022) (0.019) (0.019)
Amount -0.0018∗∗∗ -0.0017∗∗∗ -0.0014∗∗∗ -0.0014∗∗∗

(0.000) (0.000) (0.000) (0.000)
Loan -206.9188∗∗∗ -214.4567∗∗∗ -197.3087∗∗∗ -203.8187∗∗∗

(0.514) (0.519) (0.464) (0.466)
Collateral Share 13.3287∗∗∗ 11.6483∗∗∗

(0.257) (0.201)
Default Probability 96.7301∗∗∗ 96.8139∗∗∗

(0.935) (0.936)
Constant 501.2655∗∗∗ 499.4544∗∗∗ 516.3191∗∗∗ 514.1085∗∗∗

(0.550) (0.554) (0.524) (0.529)
Observations 3000935 3000935 4231698 4231698
Adjusted R2 0.615 0.616 0.654 0.654
Firm-Time FE Yes Yes No No
Firm FE No No Yes Yes
Time FE No No Yes Yes
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

2.3 The default elasticity of the bond-loan spread

We now evaluate how the bond-loan spread changes with the default probability of the firm.

First, we repeat the estimation, but only on the subsets of firms with the lowest and highest 10%

probability of default. Table 3 shows that firms in the bottom decile of the default probability,

meaning they are less likely to default, have loans that cost 92 basis points less than bonds all

else equal. Firms in the top decile have loans that are over 296 bps cheaper than bonds. Hence

our results point to a positive elasticity of the bond-loan spread with respect to the probability

of default.

We take this analysis further by formally estimating the bond-loan spread for each decile of

the default probability. Specifically, we estimate

y f ,t,s = α +
10

∑
i=1

βiI(q f ,t = i)maturity f ,t,s +
10

∑
i=1

δiI(q f ,t = i)amount f ,t,s (2)

+
10

∑
i=1

2

∑
j=1

γi, jI(q f ,t = i)I(s.t. f ,t = j)+ ε f ,t,s

where q f ,t is the decile of the default probability distribution. Figure 1 shows for each decile
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Table 3: The Default Elasticity of Bond-Loan Spreads

(1) (2) (3)
Maturity 2.5739∗∗∗ 5.0147∗∗∗ 3.1046∗∗∗

(0.019) (0.054) (0.059)
Amount -0.0014∗∗∗ -0.0121∗∗∗ -0.0004∗∗∗

(0.000) (0.002) (0.000)
Loan -197.3087∗∗∗ -92.2472∗∗∗ -296.8129∗∗∗

(0.464) (1.650) (1.272)
Default Probability 96.7301∗∗∗

(0.935)
Constant 516.3191∗∗∗ 320.5720∗∗∗ 604.3592∗∗∗

(0.524) (1.782) (1.281)
Observations 4231698 236266 742709
Adjusted R2 0.654 0.458 0.693
Firm-Time FE No Yes Yes
Firm FE Yes No No
Time FE Yes No No
Prob. Default Cont. Below p10 Above p90
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

the value of α + γi, j for both bonds and loans. This corresponds to the interest rate that firms

pay for bonds and loans grouped by a firm’s default probability. Similar to the result in Table 3,

firms with lower default probability pay relatively similar rates for bonds and loans. The slope

of the pricing for bonds is much steeper than the slope of pricing for loans. This implies that

as a firm becomes more likely to default, the spread between borrowing with bonds or loans

increases.5

2.4 Robustness

We now briefly discuss the robustness of the previous two results, while Appendix A pro-

vides additional estimates.

At the date of origination One potential concern is that we are looking at all existing loans

and bonds. To address this, we now consider only bonds and loans in the quarter of origination.

The results are in Table 4. Naturally, we have fewer observations. For example, column (4)

in this restricted sample includes about 200 thousand observations, versus over 4.1 million in

our baseline results. The sign of the coefficients are the same, but the estimated coefficient for

5Besides the default probability, the Y-14 dataset also contains information on the the loss given default for
loans. Appendix A.4 shows that we observe a similar pattern when considering this alternative measure.

8



Figure 1: The Default Elasticity of the bond-loan spreads
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Notes: The Figure shows for each decile the value of α+γi, j for for each decile, both for bonds and loans, together
with a one standard-error confidence interval.

loans is now a bit lower, while the coefficient for default probability is a bit larger.

Loan types: credit lines and syndicated loans There are different types of bank loans. Thus

far we have considered all loans to be in the same category. Now, we relax this assumption and

allow for different loan types. First, we distinguish term loans from credit lines. Second, we

distinguish syndicated from non-syndicated loans.

Credit lines are a type of loan where the lender defines a borrowing limit (the so-called

committed exposure) that can be fully or partially utilized by the borrower, potentially several

times (depending on whether it is a revolving or non-revolving line of credit). We run our

benchmark regressions with an indicator function, I(st f ,t,s = i), that now distinguishes term

loans, bonds, and credit lines. Table 5 shows both term loans as well as credit lines are cheaper

than bonds. Moreover, credit lines are cheaper than term loans. Our dataset also gives us

information on whether a loan facility is part of a syndicated loan or shared credit facility.

As before, we split all loan facilities into two types: syndicated and non-syndicated. Table 5

shows results for the benchmark regression but with the indicator function now taking bonds,

syndicated loans, and non-syndicated loans. Again, we find that loans are cheaper than bonds.

Moreover, we find that syndicated loans are cheaper than non-syndicated ones.
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Table 4: The Bond-Loan Spread at Origination

(1) (2) (3) (4)
Maturity 2.6954∗∗∗ 2.6477∗∗∗ 1.7523∗∗∗ 1.6629∗∗∗

(0.101) (0.100) (0.092) (0.092)
Amount -0.0011∗∗∗ -0.0011∗∗∗ -0.0007∗∗ -0.0006∗∗

(0.000) (0.000) (0.000) (0.000)
Loan -138.4272∗∗∗ -144.1219∗∗∗ -122.3837∗∗∗ -130.4734∗∗∗

(3.121) (3.140) (2.335) (2.346)
Collateral Share 9.9121∗∗∗ 14.6551∗∗∗

(0.954) (0.779)
Default Probability 200.4698∗∗∗ 200.2459∗∗∗

(6.824) (6.824)
Constant 445.0127∗∗∗ 444.0176∗∗∗ 447.4464∗∗∗ 445.2510∗∗∗

(3.162) (3.174) (2.504) (2.519)
Observations 155200 155200 203997 203997
Adjusted R2 0.756 0.757 0.647 0.648
Firm-Time FE Yes Yes No No
Firm FE No No Yes Yes
Time FE No No Yes Yes
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Bond types The final database has 24,627 unique bonds after all the cleaning described in

Appendix A.2. We also run our benchmark regressions distinguishing bonds of different types.

Now, I(st f ,t,s = i) indicates loan, bond, and special type of bond. For brevity, we report only the

coefficients of I(st f ,t,s = i) for both loans and the type of bond. The results are summarized in

Table 6. First we look at callable bonds, i.e. bonds in which the borrower has the option to pre-

pay or redeem before the maturity date. Most of our bonds (83%) are callable, and the results

are thus very similar to the benchmark, with loans being about 176 bps cheaper than regular

bonds, and callable bonds being about 30 bps more expensive than regular ones. Second, we

distinguish putable bonds, where the holder can demand early repayment (192 unique bonds),

and asset-backed bonds (99 unique bonds), again with similar results for the loan coefficient.

We also observe that a large number of bonds (14,872 bonds) have covenants, but discrim-

inating them yields results that are very similar to those of the benchmark regressions, with

covenants generating slightly higher bond-loan spreads.6 Finally, we also distinguish 144A

bonds, which can only be held by qualified institutional buyers, and find that they are more

expensive than regular bonds (80 bps), with the bond-loan spread being slightly smaller (178

bps).

6We only observe a flag for having covenants, but we do not actually observe the covenant description.
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Table 5: The Bond-Loan Spread: Credit Lines and Syndicated Loans

(1) (2) (3)
Loan -203.8187∗∗∗

(0.466)
Term Loan -195.3022∗∗∗

(0.473)
Credit Line -214.7744∗∗∗

(0.464)
Non-syndicated -186.5002∗∗∗

(0.511)
Syndicated -215.3273∗∗∗

(0.461)
Constant 514.1085∗∗∗ 513.4784∗∗∗ 505.2482∗∗∗

(0.529) (0.526) (0.538)
Maturity 2.5493∗∗∗ 2.5725∗∗∗ 2.5594∗∗∗

(0.019) (0.019) (0.019)
Amount -0.0014∗∗∗ -0.0013∗∗∗ -0.0010∗∗∗

(0.000) (0.000) (0.000)
Default Probability 96.8139∗∗∗ 96.8968∗∗∗ 97.5083∗∗∗

(0.936) (0.936) (0.940)
Collateral Share 11.6483∗∗∗ 11.6486∗∗∗ 9.5735∗∗∗

(0.201) (0.200) (0.201)
Observations 4231698 4231698 4231698
Adjusted R2 0.654 0.656 0.656
Firm-Time FE No No No
Firm FE Yes Yes Yes
Time FE Yes Yes Yes
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Interest rate spreads Results are very similar if we use interest rate spreads with respect to

the risk-free rate as the dependent variable, instead of the level of the interest rate. We use

nominal yield data from Gurkaynak et al. (2007) to calculate the interest rate spread.7 We

define the interest rate spread as the security’s interest rate less the nominal yield with maturity

equal to the maturity left on the security.8

2.5 Which firms issue bonds?

So far we have focused our analysis at the security level. Next, we analyze firm balance

sheets and financial decisions. Starting with our security level dataset, we aggregate the value

of all loans and bonds of a firm in a given quarter. Since our main source of firm financial

7Data available from the Federal Reserve Board here
8For demand loans and credit lines without a well-defined maturity date, we use the 30 year nominal yield
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Table 6: Bond types

Bond Type N β Loan β Bond
Callable 20488 -176.15 29.38

(1.62) (1.6)
Putable 192 -205.1 -221.9

(.46) (3.32)
Asset Backed 99 -203.44 68.79

(.47) (4.66)
Covenants 14872 -234.16 -41.91

(.73) (.74)
Rule 144a 6757 -177.8 80.14

(.52) (.72)
Total 24627

information is the Y-14, we only consider those loans and bonds that can ultimately be matched

to Y-14 firm9. Now, we look at the data at the firm level to describe what are the firms that issue

bonds.

Table 7 presents summary statistics for firm characteristics in two panels: (i) unweighted,

and (ii) weighted by assets.10 The table shows that only 1.5% of firms in our sample issue

bonds, but this share becomes 51% when weighted by assets. This implies that bond issuers

tend to be the largest firms in our sample. We define the loan share as the ratio of loans, l,

to loans plus bonds, l + b. In the unweighted panel, we find a loan share of almost 100%,

reinforcing the idea that very few firms ever issue bonds. Once we condition on firms that issue

at least one bond, the loan share falls to 30%, meaning that firms finance themselves mostly

using bonds once they start issuing them. When considering the weighted data, the total loan

share predictably falls to 64%, while the loan share conditional on bond issuance does not

change much. The leverage ratio (defined as total liabilities over total assets) is about 68%,

while the loss given default (for loans) is about 31%, and these numbers do not change much

regardless of whether we look at the unweighted or weighted samples. The tangible share of

assets (tangible assets over total assets) is about 90%, and the weighted tangible share of assets

is only 76%. Thus, larger firms tend to have more intangible capital. Total assets show that

9Most of the unmatched bonds are utilities, or bonds in which we have the firm matched for other CUSIPs, but
not this bond’s particular CUSIP.

10We do not necessarily observe firm financial information for every quarter.In this section we only consider
the quarters for which we have financial data. As robustness we have also created a yearly median of financial
data, and interpolated using prior year financial variables to get firm financials at the yearly level. This procedure
generates very similar results.
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our coverage of firms is wide and skewed right – the median firm has about 21 million in total

assets, while the mean firm has 470 million. The probability of default, at the firm level, is

about 3%. When weighted by assets the PD is smaller, only 2% – larger firms have smaller

default probabilities.

Table 7: Firm Characteristics

mean sd p10 p50 p90
Equal weight
Share of Firms with Bonds 1.51 12.19 0.00 0.00 0.00
Loan Share, l/(l +b) 98.87 9.82 100.00 100.00 100.00
Loan Share given b > 0 29.75 30.76 0.18 17.72 80.00
Leverage 67.61 26.07 34.84 67.68 95.77
Tangible Share of Assets 89.60 18.88 62.18 98.93 100.00
Total Assets ($ mil) 471.57 1,891.32 3.13 20.97 699.38
LGD 31.05 15.58 10.00 31.00 50.00
Probability of Default 2.85 9.80 0.14 0.87 4.38
Asset weight
Share of Firms with Bonds 50.89 49.99 0.00 100.00 100.00
Loan Share, l/(l +b) 64.32 41.49 0.57 95.06 100.00
Loan Share given b > 0 31.37 31.16 0.20 20.50 80.85
Leverage 65.45 22.21 39.64 64.74 90.84
Tangible Share of Assets 75.87 25.30 35.29 85.30 100.00
Total Assets ($ mil) 8,057.03 6,665.82 534.29 6,436.81 18,745.68
LGD 35.75 11.70 18.76 38.15 47.60
Probability of Default 2.06 7.78 0.11 0.48 3.67

To formally analyze the determinants of bond issuance, we estimate a linear probability

model where the dependent variable is equal to 100 if the firm issues bonds, and the regressors

are different types of firm characteristics.11 Table 8 shows that bond issuers tend to be larger

(have more assets), and have higher leverage ratios, higher liquidity ratios, lower shares of

tangible assets, and more long-term debt. The return on assets is also significant, but the effect

is extremely small so we omit it from the table.

3 A Macrofinance Model with Secured and Unsecured Debt
We study the dynamic problem of firm investment with a specific focus on firms’ balance

sheet items. Time is discrete and infinite and the economy is populated by ex-ante homoge-

neous firms. Our model has standard elements of macro-finance models as well as two type

of debts: secured and unsecured borrowing. On the standard side, firms face capital adjust-

11Results are robust to alternative model such as logit ones.
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Table 8: Probability of Issuing Bonds

(1) (2)
Assets 4.3791∗∗∗ 3.8356∗∗∗

(0.020) (0.020)
Leverage 6.2122∗∗∗ 7.6857∗∗∗

(0.101) (0.111)
Liquidity Ratio 1.3498∗∗∗ 3.5149∗∗∗

(0.102) (0.121)
Tangible / Total Assets -6.0453∗∗∗ -7.2615∗∗∗

(0.168) (0.177)
Long Share of Debt 0.2701∗∗∗ 0.0747∗

(0.033) (0.040)
Constant -70.1846∗∗∗ -60.9157∗∗∗

(0.393) (0.405)
Observations 797731 791388
Adjusted R2 0.240 0.320
Time FE Yes No
Time-NAICS FE No Yes
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

ment costs and equity issuance costs. We augment this model by allowing firms to access two

corporate debt markets. First, they can issue secured debt, called loans, which is subject to a

collateral constraint. Second, the firm can also issue unsecured debt, called bonds. Due to the

presence of unsecured debt the firm might default. Hence we will have a price schedule as a

function of firm’s choices for both secured and unsecured debt.

Production and Investment The firm has access to a decreasing returns-to-scale production

technology over capital k and labor n, with total factor productivity (TFP) z. Firms hire labor

at market wage w. The labor choice solves the following static problem:

π(z,k) = max
n

zkαnη −wn− γ (3)

where α,η are the capital and labor share, respectively, and γ is a fixed cost of operation.

Static profits from production for a given level of capital k and productivity z are π(z,k). The

capital stock of the firm depreciates with rate δ ∈ (0,1). Capital accumulation is subject to

convex adjustment costs:

A K(k′,k) =
ζ

2

(
k′− k

k

)2

k (4)
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where ζ > 0.

Finally, we assume that capital is the sum of tangible and intangibles, k = kT + kI . In the

data we observe that firms with more assets have a larger share of intangibles. To replicate this

fact we assume a reduced-form level of intangibles (see, for example, Lee and Paluszynski,

2022). In particular, we estimate the following specification

kT

k
= min{max{β0 +β1 logk,0} ,1} (5)

with estimates being β0 = 82.75 and β1 =−2.58.

Secured debt The firm can issue secured debt, called loans l′, which are subject to a collateral

constraint:

l′ ≤ φlkT ′
. (6)

The price schedule for loans is

ql (z,k′, l′,b′
)
=

P (z,k′, l′,b′)
1+ r

+
1−P (z,k′, l′,b′)

1+ r
ψ

l
min

{
kT ′

, l′
}

l′
(7)

where P is the repayment probability, r is the lender’s risk-free interest rate, and ψ l captures

the lost given default.

Unsecured debt The firm can also issue unsecured debt, called bonds b′. The price schedule

for bonds is

qb (z,k′, l′,b′
)
=

P (z,k′, l′,b′)
1+ r

+
1−P (z,k′, l′,b′)

1+ r
ψ

b
min

{
max

{
kT ′ − l′,0

}
,b′

}
b′

(8)

where ψb captures the lost given default. Note that secured debt has priority in the case of

default, so the recovery of the unsecured debt is over max{k′− l′,0}.
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Costly Equity Issuance The firm is subject to costly equity issuance. Let div denote firm

dividends:

div = π(z,k)+(1−δ )k− k′−A K(k′,k)− l +ql(z,k′,b′, l′)l′−b+qb(z,k′,b′, l′)b′ (9)

Dividends are equal to static profits π(z,k) net of capital investment and borrowing in secured

and unsecured debt. Firms with negative dividends are subject to convex equity issuance costs

A D(div) =
ξ

2
max{−div,0}2 (10)

where ξ > 0.

Default At the beginning of each period, the firm receives i.i.d. extreme-value preference

shocks that induce some firms to default in equilibrium (Dvorkin et al., 2021). At the beginning

of the period, the firm decides to repay its debt obligations or default:

V (z,k, l,b,εP,εD) = max
{

V P(z,k, l,b)+ ε
P,V D(z,k, l,b)+ ε

D} (11)

where V P is the value of repayment given states (z,k, l,b) and V D is the value of default, which

we assume to be equal to zero for simplicity, V D = 0. The preference shocks follow an extreme-

value distribution, and so ε = εP−εD has a mean-zero logistic distribution with scale parameter

κ . The repayment probability can be written as

P(z,k, l,b) =
exp[V P(z,k, l,b)/κ]

exp[V P(z,k, l,b)/κ]+ exp[V D(z,k, l,b)/κ]

The assumptions on these shocks also allow us to derive a closed-form expression for the

expected value function. The expectation with respect to the extreme-value shocks is

V (z,k, l,b)≡ Eε [V (z,k, l,b,εP,εD)] = κ log{exp[V P(z,k, l,b)/κ]+ exp[V D(z,k, l,b)/κ]}

Firm’s Problem Conditional on not defaulting, the problem of the firm is
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V (z,k, l,b) = max
k′,l′,b′

d +ACd (d)+βE
[
V (z′,k′, l′,b′)

]
(12)

subject to

d = π (z,k)+(1−δ )k− k′+ACk (k,k′
)
− l −b+ql (z,k′, l′,b′

)
l′+qb (z,k′, l′,b′

)
b′

l′ ≤ φlkT ′

where β ∈ (0,1), and V ,q,A K,A L,A D, ql , and qb are defined in the text above.

3.1 The bond-loan spread

Proposition 1 shows that if ψ l ≥ ψb, which is the empirically relevant case as we show later

in the calibration, then qb < ql so bonds are more expensive than loans.12

Proposition 1. Assume that ψ l ≥ψb. Then, bonds are more expensive than loans: qb(z,k′,b′, l′)<

ql(z,k′,b′, l′).

As a result of Proposition 1 there is a pecking order. The firm first borrow in the secured

debt market, and if the collateral constraint is binding then it also borrow in the unsecured debt

market. As a consequence, we can reduce the dimensionality of the problem by keeping track

of total debt d = l +b, and

l = min
{

φlkT ,d
}

(13)

b = max{0,d − l} (14)

4 Quantitative Evaluation
We now solve the model globally using the equations derived in the previous section. First

we calibrate the model. Second, we analyze the ability of the model to replicate the bond-

loan spread and its default elasticity. Finally, we study the role of secured and unsecured debt

through a series of counterfactual exercises.

12Appendix B contains the proof of the results.
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4.1 Calibration

There are two sets of parameters, those that can be taken from the literature or data, and

those that are internally calibrated from the simulation of the model. Table 9 describes the

parameters. The first panel describes the parameters that we either took from the literature,

the data, or we use as a normalization. Most of these parameters are standard. The loss given

default for loans is equal to 0.6895 which we took from the Y14 data. Finally, note that due to

Proposition 1 only firms with a binding collateral constraint issue bonds. Hence, if φl ≥ 1 as

long as ψb < ψl any value of ψb generates the same equilibrium because there is no recovery

for bonds after default. For normalization we assume ψb = 0.0.13

Table 9: Calibration

Description Parameter Value Source
External
Capital share α 0.3000 Standard
Labor share η 0.6000 Standard
Depreciation rate δ 0.1200 Standard
Wage w 1.0000 Normalization
Capital adjustment costs ζ 2.0000 Cooper and Haltiwanger (2006)
Equity issuance cost ξ 0.3900 Hennessy and Whited (2007)
Interest rate r 0.0400 Standard
Productivity, persistence ρz 0.7670 Standard
Productivity, volatility σz 0.3000 Standard
Loss given default, loans ψl 0.6895 Y14 Data
Loss given default, bonds ψB 0.6895 Normalization
Preference shocks, scale κ 0.1000 Normalization
Internal
Average productivity z̄ 1.1000
Discount factor β 0.9100
Fixed costs γ 0.0300
Collateral constraint φl 1.1000

The second panel shows the parameters that we pick to match data moments. To calibrate

these 4 parameters we target data moments, as described in Table 10. The data moments cor-

respond to our final database as reported in Table 7. First, the average productivity z̄ is closely

related to the average capital of 1 and the average tangible share of 0.90. The average capital

of one is an important normalization so the reduced-form expression in 5 for the tangible share

of capital is consistent in the model and data.

13While the value of ψb does not affect the benchmark economy it will affect some of the counterfactual exer-
cises.
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Second, the discount factor β help us generate a leverage in the model consistent of the

68% in the data. Third, the fixed cost of operation γ will help us generate a default probability

of about 3%.Finally, the collateral constraint parameter φl will help us generate that only 2%

of the firms issue bonds

Table 10: Moments

Data Model
Average tangible share 0.90 0.83
Average capital 1.00 0.94
Leverage 0.68 0.67
Default probability 0.03 0.05
Share of firms with b > 0 0.02 0.02

4.2 The Bond-Loan Spread

The model generates a Bond-Loans Spread of 50 bps, while in the data, this spread is of

203 bps. Hence, the model can explain about 25 percent of the Bond-Loan Spread.

Moreover, the model also generates a qualitatively similar default elasticity of the bond-

loan spread. Figure 2 shows the interest rates for bonds and loans as a function of the default

probability. For low default probability both interest rates are equal to the lenders’ discount,

r. However, for firms with higher default probability, those in the 8th to 10th percentile of

the default probability distribution, the bonds rate are higher than the loan rates. This results

resembles the empirical finding in Figure A2. The reason is that, through the lens of the lenders,

for higher default probabilities firms, loans are safer than bonds because they have lower loss

given default.

4.3 Role of Secured and Unsecured Debt

In this section we analyze the effects of secured and unsecured debt for the economy.

Specifically, we analyze the effect of reducing the collateral parameter by 50%, that is

φl = 0.55 instead of φl = 1.10. Note that in this model the firm cares about the value of ψb, as

φl < 1. Table 11 considers the two polar cases: no recovery (i.e., φb = 0) and same recovery

(i.e., φb = φl).

We first consider the case of no recovery for bond holders after default. We find that the

firm chooses to accumulate less capital. This is a natural result. In the counterfactual model,

capital has lower effective return (its provides less value as collateral). Hence, firms have less
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Figure 2: The Bond-Loan Spread

Notes: The Figure shows the interest rate for bonds and loans as a function of the default probability. We simulate
the economy, and create 10 groups according to the deciles of the default probability. For each group we compute
the average interest rates and default probability.

incentives to accumulate capital. Second, the firm also chooses to issue less debt as borrowing

becomes more expensive. Firm leverage is reduced from 67 percent to 51 percent. We also find

that firms substitute secured with unsecured debt. The share of firms issuing bonds increases

from 2% to 77%, and the loan share decreases from 100% to 83%.

The novel result is that the default probability is one percent lower in the economy where

capital is less pledgeable. The reason is that default is more costly in the counterfactual econ-

omy. As a result, the cost of debt increases, and firms decide to become less leveraged. This

reduction in leverage contributes to the decrease in the default probability. Finally, the bond-

loan spread reduces by 25 bps, mainly due to the reduction on the default probability.

Note that if instead φb = φl , then the moments are very similar to the benchmark economy,

with a few exceptions. First, there are more firms issuing bonds, and the loan share decreases.

Second, the bond-loan spread is almost zero. The main reason is that both loan and bond

holders have the same recovery rate. While it is true that loan holders have priority in recovery,

because the firm can only pledge 55% of their tangible capital as collateral, there are plenty of

tangible assets to pay back the bond holders also.
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Table 11: Role of Secured Debt

Benchmark ψl = 0.55
ψb = 0 ψb = ψl

Average capital 0.94 0.91 0.94
Leverage 0.67 0.51 0.67
Loan share, l/(l +b) 1.00 0.83 0.70
Share of firms with b > 0 0.02 0.77 0.06
Loan share, for firms with b > 0 0.88 0.80 0.69
Default probability 0.05 0.04 0.05
Bond-loan spread, bps 50.30 25.20 1.40

5 Conclusions
We build a new security-level database of US companies issuing both corporate bonds and

bank loans. We show that bank loans are significantly less expensive than corporate bonds, and

this bond-loan spread is greater for companies with higher default probabilities. We build a

dynamic corporate finance model. Firms can issue both secured (loans) and unsecured (bonds)

debt. Secured debt is subject to a collateral constraint, but firms can also issue unsecured debt

once the collateral constraint becomes binding. As a result, there is equilibrium default in both

secured and unsecured debt. We find that around 25% of the bond-loan spread can be explained

by the unsecured nature of corporate bonds.
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Online Appendix

A Empirical Appendix

A.1 Data: Y14

This section explains the sample selection of the Y-14 data, the construction of the variables

used in the empirical analysis.

Sample Selection Our sample selection criteria follow standard practice in the literature. We

exclude all firm-quarters for which:

(i) Loans not in the U.S. (Field 6 Country is not U.S.)

(ii) Industry is financial or public administration (Field 8 IndustryCode is 52 or 92)

(iii) Committed Exposure is negative or zero (Field 24 CommittedExposure ≤ 0)

(iv) Utilized Exposure is negative (Field 25 UtilizedExposure < 0)

(v) Utilized exposure is higher than committed (Field 25 UtilizedExposure > Field 24 Com-

mittedExposure)

(vi) The date is after the maturity date (Field 0 D DT, the date of observation, is after Field

19 MaturityDate)

(vii) The date is before the origination date (Field 0 D DT is before Field 18 OriginationDate)

(viii) The loan is classified as municipal or foreign (Field 26 LineReportedOnFRY9C loan type

is not 3, 4, 8, 9, or 1014.)

Construction of variables We construct the key variables employed in the empirical analysis

as follows. In the Y-14 we have two levels of analysis: security level and firm level. Therefore,

we have two sets of variables The variables from collateral share up to probability of default

are calculated at the security-quarter level. Starting at probability of default and going until

143 - Loans to finance agricultural production and other loans to farmers, 4 - Commercial and industrial loans
to U.S. addresses, 8 - All other loans, excluding consumer loans, 9 - All other leases, excluding consumer leases,
10 - Loans secured by owner-occupied nonfarm nonresidential properties originated in domestic offices
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coverage, the variables are calculated at the firm-quarter level. Variables at the security-quarter

level:

(i) Collateral Share: ratio of loan collateral over amount utilized on the loan for loans with

first or second lien. We cap collateral share at 1.

(ii) Maturity: The difference between maturity and origination dates (Field 19 MaturityDate

- Field 18 OriginationDate).

(iii) Amount: The utilized exposure on a loan (Field 25 UtilizedExposure).

(iv) Default probability: We define the default probability at the firm-quarter level. For each

firm-quarter, we take the median of the PD of all loans in that quarter (Field 88 Probabil-

ityOfDefault).

(v) Collateral share: The collateral market value divided by the utilized exposure of the loan.

We cap the collateral share at 1 (Field 93 CollateralMarketValue divided by Field 25

UtilizedExposure).

(vi) Loan type: We use the credit facility type to create broad categories of revolving credit

lines and term loans (Field 20 FacilityType - credit lines defined as 1-6, term loans defined

as 7-13).

(vii) Syndicated loans: We use a participation flag to define if a loan is syndicated or not (Field

34 ParticipationFlag - 1 is not syndicated, 2-5 syndicated).

(viii) Interest rate: The interest rate on a loan (Field 38 InterestRate).

(ix) Interest rate spread: We calculate the interest rate spread using the nominal yields from

Gurkaynak et al. (2007). For each loan, we calculate the maturity remaining to the nearest

year, and subtract from the interest rate the nominal treasury yield with maturity equal

to maturity remaining. (Field 38 InterestRate, nominal interest yields from the Board of

Governors). We follow the same process for both loans and bonds, using (Issue coupon)

as the initial interest rate for bonds.

(x) Lien Position: The possible lien positions of loans are first lien senior, second lien, senior

unsecured, and contractually subordinated (Field 35 LienPosition).
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Variables at the firm-quarter level:

(i) Probability of default: the median of a firm across observations (i.e., across different

securities from potentially different banks) in a quarter.

(ii) Expected loss: We multiply PD and LGD together to calculate expected loss (Field 88

ProbabilityOfDefault * Field 89 LGD).

(iii) Total Assets: We use the log of total assets (Field 70 TotalAssetsCurrent).

(iv) ROA: We calculate return on assets as the net income divided by the total assets (Field

59 NetIncomeCurrent / Field 70 TotalAssetsCurrent).

(v) Leverage: We define leverage as total liabilities divided by total assets (Field 80 TotalLi-

abilities / Field 70 TotalAssetsCurrent).

(vi) Liquidity Ratio: We define the liquidity ratio as the difference between current assets

and current liabilities divided by total assets ((Field 66 CurrentAssetsCurrent - Field 76

CurrentLiabilitiesCurrent) / Field 70 TotalAssetsCurrent).

(vii) Tangible / Total Assets: We define this as the ratio of tangible assets and total assets

(Field 68 TangibleAssets / Field 70 TotalAssetsCurrent) .

(viii) Long Share of Debt: We define the long share of debt as the total observed amount

utilized by a firm for both bonds and loans, with maturity of over a year, divided by the

total observed borrowing.

(ix) Loan Share: We define the loan share as the total utilized value of loans divided by the

total observed utilized value of loans and bonds. For firms with no bonds, the loan share

will be = 1.

(x) Coverage: We define the coverage as the total utilized value of loans and bonds divided

by a firm’s total liabilities.

A.2 Data: FISD

This section explains the sample selection of the FISD data, the construction of the variables

used in the empirical analysis.

25



Sample Selection Our sample selection criteria follow standard practice in the literature. Our

final sample is 2013Q1 - 2022Q3, but we view the FISD bonds only at origination. Because of

this, we start the “sample” – the bonds that we are viewing at origination – in 2000q1. Thus if a

bond has a maturity of 20 years and originates in 2000q1, we will have this bond in our sample

from 2013q1-2020q1. We exclude all firm-quarters for which:

(i) Industry is financial or public administration (Issuer NAICS Code is 52 or 92)

(ii) Bond issuer or issue not in US (Issuer or Issue Country Domicile not USA)

(iii) Issuer or issue industry was government (Issue industry group is 4)

(iv) Currency is not USD (Currency not either USD or missing)

(v) Bond is not a corporate bond (Bond type not CCOV, CCPI, CDEB, CLOC, CMTN,

CMTZ, CP, CPAS, CPIK, CS, CUIT, CZ, RNT, UCID, or USBN)

Construction of variables We construct the key variables employed in the empirical analysis

as follows.

(i) Maturity: Difference between maturity and origination dates (Issue Maturity - Issue Of-

fering date).

(ii) Amount: The offering amount of the loan (Issue Offering amt).

(iii) Collateral share: We set it equal to zero.

(iv) Bond type: We have flags for a number of bond types. Specifically, if a bond is convert-

ible, putable, callable, asset backed, rule 144a, or if it has a covenant (Issue convertible,

putable, announced call asset backed, rule 144a, and covenants respectively).

(v) Interest rate: Issue coupon (Issue coupon type) .

(vi) Lien position: The seniority level for bonds contain the following possibilities: none,

junior, junior subordinate, subordinate, unsecured, senior, and senior secured. (Issue

security level).
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Comparison to Flow of Funds To measure the aggregate coverage of our Y-14 FISD merged

dataset, we compare our data to the U.S. flow of funds. Specifically, we compare the Y-14

loan data to fl104123005q non-financial corporate loans plus fl114123005q non-financial non-

corporate loans. We compare the FISD bonds to fl103163003q non-financial corporate bonds.

On average across our sample, the total loan and bond coverage is 75% and 100% of the flow

of funds respectively.

A.3 Firm-level data

This section explains how we create the final firm identifier, how we assign bonds and loans

to this firm, and the calculation of the calibration targets. The Y-14’s main firm identification

variable is the tax identification number (TIN). To begin, we define a firm by grouping TINs.

For any loans that are missing TINs, we define the firm by grouping loans that share an Oblig-

orName, ZipCode, and IndustryCode. In order to merge the Y-14 and FISD, we use S&P’s

Business Entity Cross Reference Service (BECRS). The BECRS contains CUSIP level infor-

mation, and contains the ultimate parent of each CUSIP. We create an ultimate id for a firm that

contains the ultimate parent, and every CUSIP of that firm or their subsidiaries. Then, we merge

the BECRS ultimate id to the Y-14 using the 6-digit firm CUSIP. After merging the BECRS to

the Y-14, we carry forward the ultimate id by firm for any missing ultimate ids. To settle any

within firm-quarter discrepancies (A Y-14 firm, as defined by TIN, with multiple CUSIPs in the

same quarter, that point to different ultimate parents in the BECRS), we assign the ultimate id

with the most observations in a firm-quarter to all observations in that firm-quarter. The FISD

uses the firm CUSIP identifier, so we can simply merge with the BECRS.

A.4 Expected Loss

For most of the analysis, we use the variable probability of default to measure a firm’s

risk level in a given quarter. Expected loss is another possible measure of risk. We calculate

expected loss as the probability of default multiplied by the loss given default. We run the

regression in equation two using expected loss quantiles instead of probability of default. In

Figure A1, we show that our result is robust. That is, firms that are less risky pay similar rates

on loans and bonds, while more risky firms pay a premium on bonds that is increasing with

respect to their riskiness – in this case expected loss.
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Figure A1: The Expected Loss Elasticity of the bond-loan spreads
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A.5 Interest Rate Spread

Table A1 and Figure A2 show that the results are robust to consider the interest rate spread

with respect to the risk-free rate instead of the interest rate level.

A.6 Credit lines and syndicated loans

Table A2 describes the main variables used in the analysis.
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Table A1: Interest Rate Spread

(1) (2) (3) (4)
Maturity -1.1069∗∗∗ -1.1589∗∗∗ -1.0369∗∗∗ -1.0830∗∗∗

(0.023) (0.023) (0.020) (0.020)
Amount -0.0017∗∗∗ -0.0016∗∗∗ -0.0012∗∗∗ -0.0012∗∗∗

(0.000) (0.000) (0.000) (0.000)
Loan -202.9374∗∗∗ -215.7572∗∗∗ -193.5369∗∗∗ -204.8062∗∗∗

(0.537) (0.547) (0.485) (0.492)
Collateral Share 23.1130∗∗∗ 20.4819∗∗∗

(0.281) (0.222)
Default Probability 103.8945∗∗∗ 103.9935∗∗∗

(1.016) (1.017)
Constant 375.8604∗∗∗ 372.6706∗∗∗ 381.6322∗∗∗ 377.7302∗∗∗

(0.573) (0.577) (0.545) (0.549)
Observations 3061122 3061122 4297282 4297282
Adjusted R2 0.549 0.551 0.599 0.600
Firm-Time FE Yes Yes No No
Firm FE No No Yes Yes
Time FE No No Yes Yes
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

B Theoretical Results
Proof of Proposition 1. Note that

qb (z,k′, l′,b′
)
−ql (z,k′, l′,b′

)
=

1−P (z,k′, l′,b′)
1+ r

ψ
b

min
{

max
{

kT ′ − l′,0
}
,b′

}
b′

−ψ
l
min

{
kT ′

, l′
}

l′


(15)

Hence, if ψ l ≥ ψb, which is the empirically relevant case as we show later in the calibration,

then qb < ql so bonds are more expensive than loans.
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Table A2: Summary Statistics by Security, With Robustness

mean sd p10 p50 p90
Bond
Maturity (yrs) 12.84 9.95 5.01 10.01 30.04
Amount (mil$) 546.07 615.16 5.09 400.00 1,100.00
Interest Rate (bps) 494.60 199.78 237.50 487.50 775.00
Interest Rate Spread (bps) 302.34 220.77 36.96 285.49 614.35
Term Loan
Maturity (yrs) 8.48 5.60 3.10 7.00 15.51
Amount (mil$) 35.48 496.10 1.06 2.31 25.42
Interest Rate (bps) 347.25 136.76 177.36 344.00 515.00
Interest Rate Spread (bps) 178.03 150.36 -0.95 172.09 363.33
Credit Line
Maturity (yrs) 7.06 6.18 1.08 5.00 15.76
Amount (mil$) 49.11 994.02 0.46 3.00 85.15
Interest Rate (bps) 344.14 145.82 166.00 331.06 530.00
Interest Rate Spread (bps) 178.61 154.07 -9.90 173.78 363.27
Non-syndicated Loans
Maturity (yrs) 8.35 6.25 2.00 6.98 17.55
Amount (mil$) 5.54 18.62 0.65 2.00 11.11
Interest Rate (bps) 349.18 138.23 175.78 345.00 525.00
Interest Rate Spread (bps) 177.42 153.15 -13.26 176.23 361.24
Syndicated Loans
Maturity (yrs) 5.85 3.12 3.01 5.00 9.28
Amount (mil$) 232.10 1,906.83 4.25 64.47 525.05
Interest Rate (bps) 329.20 153.00 154.95 309.10 535.00
Interest Rate Spread (bps) 182.71 146.50 29.48 156.44 377.78
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Figure A2: Probability of Default for Interest Rate Spread
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