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1. Introduction

The market for credit derivatives has grown enormously in recent years. Notional amounts of credit
derivatives reached $45.5 trillion as of mid-2007, a 50-fold increase from the level at mid-year 2001
(International Swaps and Derivatives Association, 2007). The development of these instruments is
an important innovation, the latest of a series of innovations such as loan sales in the 1980s and
securitizations in the 1990s that have had a significant impact on the nature and operation of credit
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markets. Like these earlier innovations, a key property of credit derivatives is that they separate the
origination of credit, the funding of credit, and the holding and management of credit risk.

This separation has implications for the distribution of credit risk across the financial system and,
in turn, for the supply of credit. Banks that originate credit to corporate borrowers need no longer
hold the credit risk associated with these loans, while other financial firms can hold credit risk with-
out having to originate or fund the underlying credit.

The risk diversification potential of credit derivatives has been widely discussed and acknowledged.
But a follow-on question is whether greater risk diversification, both within the banking industry and
between banks and other financial institutions, has led to an increase in the supply of credit. To what
extent has the ability to spread credit risk outside the banking system allowed banks to originate and
hold more credit? Have banks used the diversification potential of credit derivatives to reduce their
overall risk exposures, or have they “undone” diversification-related risk reductions by expanding their
loan portfolios? If credit supply has expanded, which borrowers have benefited?

Research examining earlier credit market innovations such as loan sales and securitizations has
generally found that banks have used opportunities to diversify credit risk exposures to increase
lending (Cebenoyan and Strahan, 2004; Franke and Krahnen, 2005; Goderis et al., 2006). This pa-
per extends this previous work by examining the impact of banks’ use of credit derivatives on their
credit supply. Using a confidential data set of thousands of commercial and industrial (C&I) loans
made by a sample of U.S. banks between 1997 and 2006, we look at how the volume of new loans
changes as a bank purchases more protection through the credit derivatives market. A key advantage
of this data set is that we can look not only at the volume of credit provided, but also at lending
terms and the characteristics of the new lending, including credit spreads and the maturity of loans.
We can also separate the loans by borrower size (proxied by the size of the loan) and by the type of
lending arrangement (term lending versus lending under previously negotiated commitments). Finally,
we can distinguish between banks that appear to be active hedgers using other forms of derivatives
and those that do not do significant amounts of hedging.

We find only limited evidence that banks increase the supply of credit as they obtain additional
protection through credit derivatives, and then only for certain types of loans and borrowers. For both
large and small commitment borrowers and for small term borrowers, the direct effect of increased
credit derivatives protection on the volume of new loans is actually negative. New lending to these
borrowers decreases as banks increase credit derivatives protection. In contrast, new loans to large
term borrowers appear to increase as banks take on more net credit protection via credit derivatives.

When we examine loan maturity and spreads, the picture is similar. For loans made under commit-
ment and for small term loans, average maturity either decreases or is unchanged as credit derivatives
protection increases. For commitment loans and for small term loans, neither the amount of lending
nor the terms of that lending suggest an increase in supply (if anything, somewhat the opposite).
For large term loans, in contrast, the impact on lending terms is more consistent with an increase
in credit supply: average maturity is unchanged and spreads fall at banks that do not hedge actively,
while at active hedging banks, maturity increases (though so do spreads). Thus, the evidence of in-
creased credit supply is stronger for large term loans, though even here the evidence is somewhat
mixed, as some forms of additional credit supply—longer maturities—appear to come at the expense
of higher spreads at actively hedging banks.

The term loan results may be the most relevant for assessing the impact of credit derivatives on
new credit supply, since lending terms on commitment loans may reflect arrangements that were
negotiated months, or even years, prior to the loan extension, and the timing and size of extensions
is largely determined by borrowers. Further, since large firms are more likely to be “named credits” in
the credit derivatives market, the findings suggest that the benefits of credit derivatives may accrue
mainly to these firms, rather than being spread more broadly across the business sector.

The remainder of the paper is organized as follows. The next section reviews previous work on
credit derivatives and other credit market innovations on the supply and terms of credit. Section 3
discussed the confidential loan data and empirical specification used in the analysis, while Section 4
presents the key results. Section 5 concludes.
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2. Credit market innovation and bank credit supply

In the traditional model of bank lending, the bank performs all aspects of the credit process:
originating the loan, holding it on the balance sheet (funding it), and holding and managing the as-
sociated credit risk. Credit market innovations in the 1980s and 1990s altered this model in some
significant ways. In particular, innovations such as loans sales, syndications, and securitizations sep-
arated the process of loan origination—establishing a relationship with the borrower, gathering and
analyzing information about the borrower’s creditworthiness, and establishing the terms of the loan—
from funding the loan. These arrangements sometimes also removed the credit risk associated with
the loan, though the originating bank frequently provides credit guarantees or holds a first-loss or
other recourse position that retains some portion of the credit risk exposure.

Credit derivatives provide another way to de-couple the various aspects of the credit process. The
key feature of these contracts as compared to earlier credit risk transfer arrangements is that credit
derivatives separate credit risk from both origination and funding. Credit derivatives are financial con-
tracts that allow one party—the guarantor—to assume the credit risk associated with a particular debt
obligation or with a group of debt obligations from another party—the beneficiary. The debt obliga-
tions in question are largely those of commercial and industrial firms, particularly large, investment
grade corporate borrowers.! The risk transfer can involve contingent payments from the guarantor to
the beneficiary related to a credit event such as a bankruptcy, default or rating downgrade (as in a
credit default swap), or transfer of the cash flows from a reference asset such as a loan or bond in
return for interest payments (as in a total return swap).? In theory, credit derivatives allow parties to
tal<e30n credit risk without doing any actual lending, or to do lending without assuming any credit
risk.

Credit derivatives allow credit risk transfer within the banking system and also between banks
and non-bank financial institutions. This risk transfer is frequently cited as a stabilizing factor in the
financial system, reducing concentrations of exposures at individual banks and spreading credit risk
more widely to those parties best able to hold it (Geithner, 2006; Greenspan, 2005). A recent study
by an international group of banking, securities, and insurance regulators argues that risk transfer at
some individual firms may be substantial, though it suggests that the overall extent of risk transfer is
relatively small, at least in comparison to total credit risk in the banking system (Joint Forum, 2005).

For individual banks, the ability to transfer or assume credit risk via credit derivatives facilitates
risk management and the optimal use of bank capital. The key idea is that in managing their loan
portfolios, banks make a series of related decisions about how much to lend, the terms on which
loans will be made, and how the risk of those loans will be managed (Froot and Stein, 1998; Duffee
and Zhou, 2001). As the discussion above suggests, innovations in credit markets have considerably
widened the options available for managing credit risk. Duffee and Zhou (2001), for instance, argue
that credit derivatives allow banks to reduce credit risk exposures in a more flexible, dynamic way
over the life of a loan as compared to loan sales, which are for the loan’s full term. Instefjord (2005)
suggests that banks may be willing to take on credit risk because liquid credit derivatives enable them
to “offload” this risk if necessary.*

Decisions about whether to lend to a particular borrower or group of borrowers, how much to
lend, and the terms of that lending thus may be made jointly with the decision about how to manage

1 Some credit derivatives are also written on sovereign creditors and, increasingly, on credit market indices.

2 See Lopez (2001) for a more detailed description of particular types of credit derivatives.

3 This is an overstatement, even in theory, since banks assume counterparty credit risk when entering into a credit derivative
contract. Counterparty credit risk is the risk that the party on the other side of the derivative will fail to perform on the terms
of the contract. For a broader discussion of the operational risks to banks of using credit derivatives, see Gibson (2007).

4 The growth of the market for credit derivatives may alter conditions in markets for alternative credit risk management
mechanisms such as loan sales and syndications. For instance, Duffee and Zhou (2001) argue that banks’ use of credit deriva-
tives could alter the characteristics of the pool of loans offered in the loan sales market in ways that worsen the adverse
selection problem and undercut the effectiveness of loan sales in reducing the cost of distress to banks. Morrison (2005) argues
that because banks’ use of credit derivatives is less transparent than their loan sales activity—in the sense of knowing which
borrowers are affected—that the certification value of bank loans could be undercut, resulting in disintermediation from the
banking system, as borrowers choose to issue low quality bonds rather than take on bank debt.
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Table 1
Number of U.S. commercial banks using credit derivatives by asset size category (number of banks in category)
Asset size 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Less than $1 billion 4 1 1 1 3 4 6 5 5 5
(8764)  (8454)  (8162)  (7935) (7703)  (7482) (7348) (7183)  (7054)  (6952)
$1 to $10 billion 1 3 3 3 2 2 4 4 4 8
(355) (358) (358) (331) (342) (343) (359) (371) (387) (394)
$10 to $100 billion 8 9 12 14 17 1 10 12 16 20
(72) (73) (78) (81) (74) (80) (79) (78) (74) (74)
More than $100 billion 7 7 7 8 9 8 10 10 8 9
(8) (8) (7) (9) (10) (9) (10) (11) (8) (9)
20 20 23 26 31 25 30 31 33 42
Total (9199)  (8896)  (8605)  (8356)  (8129)  (7914)  (7796) (7643)  (7523)  (7429)

Source: Call Reports for September 30 of each year. Assets in 2006 dollars.

the risk of the resulting loan: to keep it on the books and accept the risk, to sell it or securitize it, or
to keep it and hedge some or all of the credit risk. All of these decisions are made in the context of
the bank’s overall appetite and capacity for additional risk exposure, in particular, with regard to the
extent of economic and regulatory capital capacity to absorb additional risk (Froot and Stein, 1998).
Risk-reducing mechanisms such as credit derivatives can result in lower allocated capital for a given
scale of business or can allow a business to expand its activities for a given amount of capital.

Thus, a bank’s decision to lend and on what terms depends on a series of factors, including the
strength of loan demand and the quality of investment opportunities, the bank’s capital position, and
its ability to hedge or disperse risk. Regarding the last of these, it is important to note that a can bank
determine and execute its hedging strategy in several ways. For instance, a bank could make lending
and hedging decisions on a flow basis relative to individual borrowers—so that it might be willing to
lend to that particular borrower because it can hedge that borrower’s risk using a credit derivative
(Gibson, 2007; Bomfim, 2005). The bank could also engage in ex ante hedging, essentially “keeping its
powder dry” to be able to expand lending when good opportunities arise. In the first scenario, firms
benefit from credit derivatives only if they are “named credits,” while in the second, the impact is felt
by a much wider range of borrowers. But in both scenarios, the ability to hedge the risks associated
with some borrowers has a positive impact on the supply of bank loans.

The question that emerges in practice is whether credit derivatives have had a tangible impact
on bank credit supply and, if so, for which borrowers? This is, of course, primarily an empirical
question. To begin addressing this question, we review aggregate data on U.S. commercial banks’ use
of credit derivatives. Table 1 reports credit derivative usage for all U.S. commercial banks, based on
data in bank regulatory reports (the “Call Reports”). The Call Reports have collected data on banks’
credit derivatives holdings since 1997. These data include the notional principal amounts on credit
derivatives contracts for which the bank is the “beneficiary” (purchases credit protection) and for
which the bank is the “guarantor” (sells credit protection). We use these notional principal amounts
as the measure of credit derivatives activity.

As previously reported in Minton et al. (2006), very few U.S. banks actually hold credit derivatives.
At the end of 2006, just 42 banks reported any credit derivatives holdings. While the number has
risen over time—from 20 banks in 1997 to 30 or more in the 2000s—this total still represents just
a tiny fraction of all U.S. banks. Usage is clustered among the largest banks, however, with nearly
all banks with $100 billion or more in assets using credit derivatives. Some of these large banks are
dealers who manage large portfolios of customer-related positions, as well as positions held for their
own internal credit risk management purposes.

Fig. 1 provides some perspective on how credit derivatives use by U.S. banks has evolved over time.
The figure plots the notional principal amounts of credit derivatives held by U.S. banks as a share of
commercial and industrial loans held on the balance sheet, separated into contracts on which banks
have bought protection from contracts on which they have sold protection. Dealer banks—defined as
those with average notional principal amounts of $10 billion and above for the sample period—are
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Fig. 1. Credit derivatives bought and sold as share of C&I loans.

excluded to give a sense of the extent to which these contracts are being used for risk management
purposes. While both credit protection bought and credit protection sold have increased since the
late 1990s, the increase in protection bought has been significantly sharper. Even at the end of the
sample period, however, aggregate notional amounts of protection bought represented just 5 percent
of aggregate C&I loans, a relatively small share.

The specific types of derivatives used by banks might provide some insight into the likely impact
of credit derivatives on bank loan supply. The Call Report data indicate that the vast majority of credit
derivatives held by U.S. banks are credit default swaps,’ but for the questions of interest in this paper,
differences in the type of derivatives instrument may be of less significance than differences in the
creditors covered by the instrument. In particular, significant use of index-based or multi-name credit
derivatives—derivatives on which the payoff is derived from the default behavior of more than one
creditor—would be consistent with banks’ doing portfolio-level hedging, suggesting that a wide set
of borrowers might benefit from credit derivatives. In contrast, if single-name derivatives dominate,
then the impact may be more narrow, limited to just those borrowers named in the derivatives. For
instance, Gibson (2007) argues that banks use single-name credit derivatives primarily to hedge large
exposure risk from individual corporate borrowers, a view echoed by the chief risk officer of a major
U.S. commercial bank (Truslow, 2007).

Unfortunately, the Call Reports data do not provide information about single- versus multi-name
positions, so we cannot examine this question on a bank-by-bank basis. However, survey data from
the Bank for International Settlements (BIS) indicate that between 2004 and 2006, about two-thirds to
three-quarters of credit derivatives held by non-dealer banks and securities firms were single-name
instruments. The survey data thus present some prima facie evidence that the impact from banks’
credit derivatives use is likely to be narrow, though of course it is possible that banks could use
single-name credit derivatives to hedge the risk of one borrower and use the resulting freed-up risk
capacity to lend to someone else. One of the goals of the empirical work that follows is to shed some
light on this question.

Previous empirical work on the impact of credit derivatives on credit supply is limited. However,
there are several papers suggesting a positive relationship between bank credit supply and active

5 In 2006, the first year in which the Call Reports collected information on credit derivatives by type of instrument, 97 percent
of all credit derivatives held by U.S. commercial banks were credit default swaps. Among non-dealer banks, this share drops to
about 80 percent, with most of the remainder being total return swaps.
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credit risk management more generally. Credit market innovations such as loan sales (Cebenoyan and
Strahan, 2004), collateralized debt obligations (Franke and Krahnen, 2005), and collateralized loan
obligations (Goderis et al., 2006) all seem to be associated with increases in lending by banks. In a
related vein, Brewer et al. (2000) find that banks that use interest rate derivatives have faster growth
of C&I loans.

The work that has directly examined the impact of credit derivatives presents a more mixed pic-
ture. Minton et al. (2006) find that banks with higher shares of C&I lending are more likely to be net
purchasers of credit derivatives protection and are also more likely to use other credit risk transfer
techniques. However, their focus is more on explaining whether or not banks purchase credit deriva-
tives protection rather than on the impact of credit derivatives on bank loan supply. Ashcraft and
Santos (2007) do tackle this question directly by examining the effect of the onset of credit default
swap trading on the spreads that the underlying firms pay on their bonds and loans, and find mixed
results. Spreads for risky and opaque firms rise at the onset of trading, while spreads on safer and
more transparent firms fall somewhat. The beneficial effects increase as credit derivatives trading
becomes more liquid.

The main goal of this paper is to provide empirical evidence about the existence and size of the
impact of credit derivatives on banks’ credit supply. In particular, we ask how the volume of new C&I
loans originated and the terms of those loans change as banks increase their use of credit derivatives
to reduce credit exposures. We also examine how the impact of credit derivatives varies across bor-
rower types, loan types, and bank types. An important contribution relative to earlier work is that we
examine several aspects of credit supply aside from the volume of lending held on the balance sheet,
providing a more complete picture of the impact of credit derivatives on the credit process.

3. Data and empirical approach

The data used in this paper are a combination of several regulatory and confidential data sets. In-
formation on banks’ use of credit derivatives is derived from the Call Reports, which contain quarterly
balance sheet, off-balance sheet, and income statement information for all U.S. commercial banks.®
We link the Call Report data on credit derivatives and other bank-specific characteristics to two confi-
dential data sets about banks’ lending activities. The first of these is loan-level data from the Federal
Reserve’s Survey of Terms of Business Lending (STBL).” The STBL collects data on new commercial
and industrial loans extended to U.S. borrowers by a sample of approximately 250 banks during one-
week periods in February, May, August, and November of each year.® The survey collects information
on loan amount, maturity, risk rating, interest rate, and selected loan characteristics (e.g., whether
the loan is secured and whether it is made under a commitment). The data set does not identify or
contain information about individual borrowers, however.

The basic empirical approach is to do panel regressions relating banks’ supply of credit to commer-
cial and industrial borrowers to their use of credit derivatives to hedge credit exposures. Specifically,
we estimate the following equation:

Credit Supply; ; = p1Credit Derivatives Usage; 1 + Xi 11" + &, (1

where i refers to a bank, t is the month of the STBL survey, and t — 1 refers to the quarter-end prior
to the STBL survey month. Credit Supply is one of a series of variables (described below) that capture
various aspects of the banks’ supply of credit to commercial borrowers, and Credit Derivatives Usage is
a measure of the extent of credit protection obtained through credit derivatives.

X is a vector of bank characteristics, which includes log asset size and log asset size squared, the
ratio of C&I loans held on the balance sheet to total assets (to capture the extent to which a given
bank is active in C&I lending), the ratio of unused commercial loan commitments to total assets, the

6 These data are available at: http://www.chicagofed.org/economic_research_and_data/commercial_bank_data.cfm.

7 The data collected in the survey are aggregated in public reports (the Federal Reserve E.2 report, available at: http://www.
federalreserve.gov/releases/e2/).

8 Note that the STBL collects information about loans extended, not about new credit facilities such as loan commitments.
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total risk-based capital ratio, the ratio of risk-weighted assets to total assets, the deposits-to-assets
ratio, the ratio of assets held in the trading account to total assets, the ratio of non-performing C&I
loans to total C&I loans, and the ratio of the notional principal amount of other derivatives (that is,
all derivatives other than credit derivatives) to total assets. We also include the ratio of non-credit-
risk derivatives held for purposes other than trading (“hedging derivatives”) to total assets as a proxy
measure of the bank’s general propensity to hedge its exposures.? The regressions also include bank-
specific fixed effects. We adjust for the impact of significant mergers by treating the post-merger bank
as a different entity from the pre-merger bank.1°

A key issue in this specification is identifying the direction of feedback between a bank’s decision
to lend and its decision to use credit derivatives to hedge the risk of that lending. The concern is that
a positive correlation between credit derivatives use and lending might reflect shocks in loan demand
that simultaneously cause the bank to increase its lending (or alter loan terms) and to take on more
credit derivatives protection, rather than indicating a positive impact on loan supply from hedging via
credit derivatives.

Our strategy is to try to isolate changes in a bank’s propensity to use credit derivatives for risk
management from any short-term changes in derivatives use due to shocks to loan demand. The
idea is that increased familiarity with credit derivatives—such as having on-going relationships with
derivatives dealers, familiarity with contract form, and legal expertise in house—would facilitate a
bank hedging via these instruments. That is, changes in a bank’s propensity to use credit derivatives
on an on-going basis could affect its agility in using credit derivatives and its ability to take advantage
of good lending opportunities when they arise.

To begin, the credit derivatives and other Call Report control variables are lagged relative to the
new loan data, so that they reflect a bank’s position prior to the period covered by the loan data.
Assuming that credit derivatives use is persistent, lagged values would capture a bank’s propensity to
use credit derivatives, but should not be affected by shocks to demand over the subsequent period
when the lending is done. Note that because the regressions include bank-level fixed effects, the
control variables capture changes in a bank’s use of credit derivatives over time, rather than simple
cross-sectional variation.

The specification also includes variables intended to reflect changes in loan demand over time.
First, the regressions include quarterly dummy variables to control for macroeconomic and industry-
wide factors that may vary over time, and which capture economy-wide changes in loan amounts and
terms."! Second, the ratio of unused loan commitments to total assets is included in the specification
as a means of controlling for the potential for future loan originations. Increases in unused com-
mitment amounts may cause the bank to anticipate greater future loan draw-downs and to increase
credit derivatives protection in expectation of those new loans being made. The unused commitment
variable controls directly for this source of feedback.

Finally, the regressions include a direct measure of loan demand conditions faced by each bank
over each lending period, based on confidential bank-level information from the Federal Reserve’s
Senior Loan Officers Opinion Survey on Bank Lending Practices (SLOOS). Four times a year, the Federal
Reserve conducts a survey of senior loan officers of a sample of about 60 large U.S. commercial banks
to ask about credit terms and standards and loan demand. Results of this survey are published in
aggregate form.'? Loan officers are asked to rank on a 1-to-5 scale whether demand from commercial
borrowers has increased or decreased (lower numbers mean increased demand), providing separate

9 Bank regulatory reports contain information on financial derivatives—such as interest rate, foreign exchange, commodity,
and equity derivatives—held for purposes other than trading, but do break out credit derivatives in this way.

10 We define a significant merger as one in which the assets of the acquired bank equal 20 percent or more of the assets of
the acquiring bank. We drop any observations where the merger occurred between the STBL survey month and the previous
quarter-end.

1" The results are quite similar if we omit the quarterly time dummy variables and use variables that directly aim to capture
economic and financial market conditions. These variables include the three month Treasury bill rate, the spread between the
ten-year and three month Treasury rates (the yield curve slope), the spread between the AAA and BBB bond indices (credit
spread) and the 4-quarter real GDP growth rate.

12’ These surveys are available at: http://www.federalreserve.gov/boarddocs/SnLoanSurvey/.


http://www.federalreserve.gov/boarddocs/SnLoanSurvey/

132 B. Hirtle / J. Finan. Intermediation 18 (2009) 125-150

Table 2
Combined STBL and SLOOS data set: number of banks using credit derivatives by asset size category (number of banks in
category)

Asset size 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Less than $1 billion 0 0 0 0 0 0 0 0 0 0
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
$1 to $10 billion 0 0 0 0 0 0 0 0 0 0
(7) (3) (4) (6) (6) (5) (6) (3) (3) (4)
$10 to $100 billion 8 7 10 9 10 7 5 7 8 11
(32) (31) (30) (27) (25) (27) (26) (23) (22) (26)
More than $100 billion 5 3 3 5 6 7 7 7 7 8
(6) (4) (3) (6) (7) (8) (7) (7) (7) (8)
13 10 13 14 16 14 12 14 15 19
Total (45) (38) (37) (39) (38) (40) (39) (33) (32) (38)

Source: Federal Reserve Survey of the terms of business lending, Federal Reserve Senior Loan Officers Opinion Survey, and Call
Reports. Call Report data as of September 30; STBL sample as of November. Assets in 2006 dollars.

assessment for large and small commercial borrowers.!> We include the 1-to-5 responses of the loan
officers on the two questions relating to loan demand."* We map responses from the SLOOS survey
so that the responses cover the period during which the banks were extending the credit captured in
the STBL as much as possible.”” Including the loan demand variables, the regression equation is:

Credit Supply; ; = p1Credit Derivatives Usage; ;4
+ B2Demand Large; ; + psDemand Small;y + X 11" + €j¢. (2)

The final data is thus constructed by mapping confidential bank-level responses to the SLOOS to
the STBL data on new C&I loan extensions, and in turn to Call Report data on credit derivatives and
other bank characteristics. There is significant overlap in the banks in SLOOS and STBL samples, so
that we are able to match about two-thirds of the observations in the STBL sample with information
from the SLOOS.

Table 2 presents information about the combined STBL-SLOOS sample. As the table illustrates, the
sample banks include about half of all credit derivatives users, including most of the very largest.
In November 2005, for instance, the combined sample included 3 of the 5 largest credit derivatives
users (measured by total notional principal of credit derivatives held), and 11 of the 20 largest. Like
the overall population, credit derivatives usage is clustered among the largest banks in the combined
sample.

Given this clustering, we focus on large banks in our analysis. In particular, we limit the final
data sample to banks with average real assets of $10 billion or more over the quarters they are in
the sample. We also exclude foreign-owned banks, since their U.S. credit derivative holdings may
reflect lending done outside the United States. Finally, we also exclude a small number of dealer
banks because their positions include customer transactions unrelated to their internal credit risk
management process.'® The final sample consists of 969 observations for 57 banks from Q2 1997 to Q4

13 A response of “1” means that demand is “substantially stronger,” “2" means “moderately stronger,” “3” means “about the
same,” “4” means “moderately weaker,” and “5” means “substantially weaker.” See http://www.federalreserve.gov/boarddocs/
SnLoanSurvey]/.

14 Using alternative forms of the SLOOS information—for instance, converting the 1-to-5 responses into indicator variables for
whether the bank faced increased or decreased loan demand—does not alter the results.

15 While the SLOOS was conducted roughly once a quarter during the 1997 to 2006 sample period, the precise months the
survey was taken vary, so the timing of the STBL-SLOOS mapping also varies over the sample. In the first half of the sample,
the SLOOS and STBL are generally from the same month, while in the second half of the sample, the STBL takes place during
the early part of the three-month period covered by the SLOOS.

16 Dealer banks are defined as those (1) having at least $10 billion in credit derivatives notional principal at some point
between 1997 and 2005 and (2) being among the 4 largest credit derivatives users during that period.


http://www.federalreserve.gov/boarddocs/SnLoanSurvey/
http://www.federalreserve.gov/boarddocs/SnLoanSurvey/

B. Hirtle /. Finan. Intermediation 18 (2009) 125-150 133

Table 3

Basic statistics of the regression data set

Variable Mean Median Standard Minimum Maximum Number of
deviation observations

Loan supply variables

New loans/C&I loans 0.067 0.037 0.095 0.00001 0.709 969
C&I loans on balance sheet/total 0.168 0.157 0.085 0.026 0.511 1029
assets

Change in C&I loans/total C&I 0.021 0.015 0.086 —0.549 1.093 1208
loans

Average maturity (months) 18.626 17.237 12.022 0.236 99.941 964
Spread (percent) 3.291 3.165 1.322 —5.645 14.945 533,205
Credit derivatives variables

Net credit derivatives protection/ 0.011 0.000 0.067 —0.279 0.601 969
C&I loans

Credit protection bought/C&I 0.022 0.000 0.072 0.000 0.616 969
loans

Credit protection sold/C&I loans 0.011 0.000 0.033 0.000 0.295 969
Bank characteristics

Asset size ($ billion) 62.983 38.976 67.202 8.298 415.859 969
C&I loans/assets 0.187 0.179 0.085 0.027 0.529 969
Unused commitments/assets 0.276 0.229 0.181 0.093 0.220 969
Total risk based capital ratio 0.115 0.112 0.013 0.093 0.220 969
Risk based assets/assets 0.842 0.827 0.133 0.389 1.421 969
Deposits/assets 0.626 0.621 0.119 0.236 0.920 969
Trading assets/assets 0.015 0.003 0.039 0.000 0.413 969
Nonperforming C&I loans/C&I 0.109 0.008 0.008 0.000 0.059 969
loans

Other derivatives/assets 1.245 0.254 2.862 0.000 25.002 969
Hedging derivatives/assets 0.224 0.062 0.616 0.000 5.116 969
Loan demand

Demand from large borrowers 3.066 3 0.719 1 5 969
(1-to-5 index)

Demand from small borrowers 3.022 3 0.640 1 5 969

(1-to-5 index)

Source: Federal Reserve Survey of Terms of Business Lending, Federal Reserve Senior Loan Officers Opinion Survey, and Call
Reports.

2006. These 969 bank-level observations are based on data for nearly 550,000 individual commercial
and industrial loans. Table 3 contains basic statistics of the regression data set.

The key variables of interest are those that measure credit supply and credit derivatives usage.
Our main credit supply variable is quarterly bank-aggregate loan principal amounts from the STBL
data scaled by total C&I loans held on the balance sheet. This “new loan” variable measures the flow
of new loans extended to commercial borrowers. We also examine loans extended to different cohorts
of commercial borrowers, where we use loan size to proxy for borrower size. Specifically, we calculate
new loan supply to small and to large corporate borrowers (measured as the aggregate of all loans
with principal amounts less than/greater than $1 million'’).

Most of the previous studies of the relationship between credit risk management and credit supply
have focused on the volume of C&I lending held on the balance sheet, so using the STBL data on credit
flows is a complementary extension of that earlier work. As a benchmark and to aid comparison to
earlier work, we also examine data from the Call Reports on levels and changes in C&I loans held on
the balance sheet.

17" As noted, this definition is based on the size of the loan, not the size of the borrower. However, this approach is consistent
with the Call Report definition of “small business loans,” which is all commercial and industrial loans with original principal
amounts of less than $1 million. The results are qualitatively similar if large loans are defined as those greater than $2 billion
or $5 billion, so the findings do not appear to be sensitive to the particular definition used.
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Beyond looking at credit flows, the information in the STBL also allows us to examine other di-
mensions of credit supply. These dimensions include the maturity of the loans and the interest rates
charged. Banks’ supply of credit could change not only in terms of the volume of lending, but also in
terms of the duration of the credit relationship the bank is willing to assume or the price of credit
offered to borrowers. The STBL data provide a rich opportunity to examine these aspects of the credit
supply relationship.

The STBL data contain information about loan maturity, measured in months. We calculate aver-
age maturity of the new loans as the weighted average maturity of the individual loans, using loan
principal as the weight. A complicating factor is that a significant portion of loans—about 25 percent
of the STBL sample—are open-ended loans with no stated maturity. Since the maturity of these loans
is undefined, we drop them from the bank-average figures. To be sure that the bank-averages are
meaningful, we drop observations where more than 90 percent of loans have undefined maturities.

The final credit supply variable is the loan spread, calculated as the effective interest rate on the
loan minus the 3-month LIBOR rate. Unlike the other credit supply variables, which are bank-level ag-
gregates, we examine spreads at the individual loan level. These regressions include additional control
variables reflecting loan characteristics collected in the STLB, including loan size, risk rating, maturity,
whether the loan is secured, whether there is a prepayment penalty, and whether the loan has been
made under a commitment. As noted above, the STBL data do not include borrower characteristics
other than risk rating.

The key control variable is the measure of credit derivatives usage. In particular, we want to
measure the extent of credit protection obtained by the bank through the credit derivatives market.
Similar to Minton et al. (2006), we calculate net credit derivatives protection as the notional amount
of credit derivatives on which the bank is the beneficiary minus the notional amount on which the
bank is the guarantor, divided by total C&I loans. This is an imperfect proxy for the net protection ob-
tained, as notional amounts capture the scale of credit derivatives coverage, but not the terms of the
contracts or the risk of the underlying credits. Equal amounts of notional principal need not translate
into equal amount of credit risk bought or sold. Nevertheless, this measure is the best proxy vari-
able using available information. As a check, we also estimate regressions with separate variables for
derivatives on which the bank is a beneficiary (“credit protection bought”) and for which the bank is
the guarantor (“credit protection sold”).

As illustrated in Table 3, for the banks in the sample, the amount of net credit protection purchased
through the credit derivatives market is relatively small. Net credit protection purchased averages just
1.1 percent of C&I lending; even on a gross basis (that is, not netting out protection sold), credit
protection bought represents just 2.2 percent of C&I lending on average for the banks in the sample. In
part, these low figures reflect that relatively few banks use any credit derivatives, as noted above. But
even among those banks in the sample that use credit derivatives, net protection purchased averages
just 3.1 percent of C&I loans held on the balance sheet.

4. Credit derivatives and credit supply
4.1. Credit derivatives and the volume of C&1 lending

Table 4 presents the results of the estimates relating the flow of new C&I loans to banks’ purchase
of credit protection through credit derivatives. The first two columns of the table contain results for all
new C&I loans in the aggregate. Two specifications are reported: the first, with net credit protection
(that is, the difference between credit protection bought and credit protection sold) as the credit
derivatives measure, and the second with credit protection bought and credit protection sold entered
separately.

In both specifications, the results suggest that as banks increase the amount of credit protection
purchased through the credit derivatives market, the volume of new C&I lending decreases. The coef-
ficient on the net credit protection variable is negative and statistically significant (column 1). When
the credit derivative variables are entered separately (column 2), the results suggest that this effect
comes through the purchase of credit protection. The coefficient on credit protection bought is nega-
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Table 4
Credit derivatives and new C&I loan extensions
All loans Small loans Large loans
Bank characteristics
Log (asset size) 0.0034 —0.0338 —0.0150" —0.0199""  0.0185 —0.0140
(0.0419) (0.0421) (0.0048) (0.0050) (0.0406) (0.0406)
Log (asset size) squared —0.0025 0.0025 0.0017" 0.0024"" —0.0042 0.0001
(0.0061) (0.0062) (0.0007) (0.0007) (0.0060) (0.0061)
C&I loans/assets —05048" —0.5274"" —0.0135 —0.0164 —04913"  —05110""
(0.1829) (0.1830) (0.0145) (0.0146) (01712) (0.1712)
Unused commitments/assets 0.0437 0.0233 0.0011 —0.0016 0.0426 0.0249
(0.0467) (0.0469) (0.0038) (0.0039) (0.0461) (0.0464)
Total risk-based capital ratio 02544 02711 0.0254 0.0276" 0.2289 0.2435
(0.1539) (0.1552) (0.0151) (0.0153) (0.1474) (0.1485)
Risk-based assets/total assets 01365 0.1558™ —0.0185"  —0.0160" 01550 0.1718"
(0.0691) (0.0707) (0.0061) (0.0062) (0.0658) (0.0673)
Deposits/assets —0.0457 —0.0519 0.0059 0.0051 —0.0516 —0.0569
(0.0478) (0.0476) (0.0040) (0.0041) (0.0470) (0.0467)
Trading assets/assets —0.2695" —0.2313 —0.0047 0.0002 —0.2648" —0.2316
(0.1583) (0.1586) (0.0119) (0.0114) (0.1540) (0.1546)
Nonperforming C&I loans/C&I loans —0.3608 —0.4003 0.0472" 0.0421° —0.4080 —0.4424
(0.2931) (0.2920) (0.0232) (0.0232) (0.2841) (0.2831)
Other derivatives/assets —0.0213""  —0.0214"" 0.0004" 0.0004™ —0.0217"  —0.0218™"
(0.0033) (0.0034) (0.0002) (0.0002) (0.0033) (0.0033)
Hedging activity 0.0242"" 0.0237"" —0.0004 —0.0004 0.0245™ 0.0241"

(0.0051) (0.0051)  (0.0004)  (0.0004) (0.0050)  (0.0050)

Loan demand

Demand from large borrowers 0.0042 0.0047 —0.0003 —0.0002 0.0044 0.0049
(0.0042) (0.0042) (0.0003) (0.0003) (0.0040) (0.0040)
Demand from small borrowers 0.0023 0.0014 0.0004 0.0003 0.0019 0.0012

(0.0039)  (0.0039)  (0.0003)  (0.0003)  (0.0037)  (0.0038)

Credit derivatives

Net credit protection/C&I loans —01267" —0.0394" —0.0873"
(0.0443) (0.0051) (0.0428)
Credit protection bought/C&I loans —0.1642"" —0.0443"" —0.1200""
(0.0450) (0.0052) (0.0437)
Credit protection sold/C&I loans —0.0124 0.0213™ —0.0336
(0.0556) (0.0052) (0.0544)
Number of observations 969 969 969 969 969 969
R-squared 0.194 0.198 0.218 0.230 0.199 0.203
P-value: credit derivatives variable equal 0?  0.004 0.000 0.000 0.000 0.042 0.002

Notes The dependent variable is the sum of principal amounts of new C&I loans extended by each bank in the sample in each
quarter, divided by previous quarter-end C&I loans. Small loans are those with principal amounts of $1 million or less; large
loans are those with principal amounts exceeding $1 million. Net credit protection is the notional principal of credit derivatives
on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the
bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from the Federal Reserve’s Senior
Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new loan data is from the Federal
Reserve’s Survey of Terms of Business Lending (STBL). The sample consists of all banks in both the STBL and SLOOS panels with
average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed
effects and quarterly dummy variables.
" Means that the coefficient is statistically different from zero at the 1% level.

" Idem., 5%.

" Idem., 10%.

tive and significant, while the amount of credit protection sold has no significant effect on the flow
of new C&I loans extended.

The remaining columns of the table report results for different cohorts of C&I borrowers, proxied
by the size of loan. The middle columns of the table report results for small commercial borrowers
(loans less than $1 million), while the last two columns report results for large commercial borrowers
(loans greater than $1 million). It is interesting to examine the impact of credit derivatives on lending
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to these different cohorts of borrowers, since larger borrowers are much more likely to be “named
credits” in specific credit derivatives contracts. Thus, the impact of credit derivatives on credit supply
for these borrowers may be significantly different than for smaller commercial firms.

The direct effect of increased credit derivatives protection is negative and significant for both large
and small C&I borrowers. For small borrowers, both protection bought and protection sold have a
significant effect on the flow of new lending: as with the overall results, new lending appears to
decline (increase) as the amount of credit protection purchased (sold) increases. The flow of new
lending to large corporate borrowers also decreases as net credit derivatives protection rises, though
in this case the effect is solely through credit protection purchased. While the direction of the impact
is similar across the two cohorts of borrowers, the economic impact of increases in credit derivatives
protection is much larger for small corporate borrowers. A one-standard-deviation increase in net
credit derivatives protection implies a 0.25 standard deviation decrease in the flow of credit in small
corporate loans, as compared to less than a 0.1 standard deviation decrease in the flow of larger loans.

The results suggest differences in the impact of credit derivatives protection across types of bor-
rowers. It is also informative to ask whether there are differences across types of banks. In particular,
some banks may be more active and efficient than other banks in managing risk, and these differ-
ences may alter the impact of their credit derivatives use. Such a finding would be consistent with
earlier work on the impact of risk management, such as Cebenoyan and Strahan (2004), who found
that banks that were active risk managers had lower risk and higher profits than other banks.

To explore this idea, we use the ratio of hedging derivatives to total assets as a proxy for the extent
of active risk management at banks. As noted above, this variable captures the extent to which a bank
uses other, non-credit derivatives (derivatives based on interest rates, equity prices, foreign exchange
rates, and commodity prices) for hedging, as opposed to trading, purposes. We interact this hedging
ratio with the credit derivatives variables to see whether the impact of credit protection varies with a
bank’s overall propensity to hedge. The coefficient on the main credit derivatives variable captures the
impact for banks that do no other hedging, while the impact for banks that are “hedgers” depends
both on the size and signs of the coefficients and on the extent of other hedging activities:

Hedging Derivatives

Net Impact = Bcredit Protection + Bcredit Protection X Hedging * T Assets G)

The results of this interacted specification are reported in Table 5. The coefficients on the main
credit derivatives variables continue to suggest that as credit derivatives protection increases, the
flow of new lending to both large and small corporate borrowers decreases. As in the initial results,
this effect comes mainly from credit protection bought for large borrowers, and from both credit
protection bought and credit protection sold for smaller borrowers.

A bank’s propensity to hedge does not appear to affect the relationship between credit derivatives
and the flow of new loans to large C&I borrowers (see the last two columns of the table), as the
coefficients on the interacted terms are at best only weakly statistically significant. In contrast, the
negative impact of credit derivatives on the flow of new C&I lending to small borrowers is reduced
as a bank’s hedging activity increases (see the middle two columns of the table). The coefficient
on the cross terms between credit derivatives protection and hedging propensity are positive and
significant when protection bought and protection sold are included separately. The estimates suggest
that net impact of credit derivatives use on new C&I lending is positive for banks that are very active
hedgers.!®

Thus far, the results suggest differences in the impact of credit derivatives protection across dif-
ferent types of corporate borrowers and across different types of banks. The STBL data allow us to
do one further important decomposition across different types of C&I loans. In particular, the STBL
data identifies loans made under commitment and those made without a broader lending agreement
(“term loans”). About three-quarters of the loans in the STBL sample are made under commitments.
This distinction could be important because the terms of a commitment loan may have been nego-

18 The estimates suggest that the net impact of credit derivatives protection purchased is positive for banks with values of the
hedging ratio greater than 1.50 (0.048,/0.032), about 4 percent of the sample.
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Table 5
Credit derivatives and new C&I loan extensions: with hedging interaction
All loans Small loans Large loans
Bank characteristics
Log(asset size) 0.0037 —0.0034 —00152" —0.0177"  0.0189 0.0143
(0.0419) (0.0422) (0.0048) (0.0054) (0.0405) (0.0405)
Log(asset size) squared —0.0026 —0.0016 0.0018"" 0.0021°" —0.0043 —0.0037
(0.0061) (0.0063) (0.0007) (0.0008) (0.0059) (0.0061)
C&I loans/assets —05056  —05230"° —0.0131 —0.0156 —04925"" —05074""
(0.1828) (0.1837) (0.0145) (0.0146) (0.1711) (0.1719)
Unused commitments/assets 0.0437 0.0235 0.0010 -0.0015 0.0427 0.0251
(0.0467) (0.0469) (0.0038) (0.0039) (0.0461) (0.0464)
Total risk-based capital ratio 0.2566 0.2545 0.0244 0.0252 0.2323 0.2294
(0.1540) (0.1555) (0.0150) (0.0154) (0.1476) (0.1488)
Risk-based assets/total assets 01372" 0.1515" —0.0189" —0.0167" 01560 0.1682"
(0.0692) (0.0710) (0.0061) (0.0063) (0.0659) (0.0676)
Deposits/assets —0.0469 —0.0353 0.0064 0.0070 —0.0534 —0.0423
(0.0472) (0.0476) (0.0040) (0.0043) (0.0464) (0.0467)
Trading assets/assets —0.2651" —0.2298 —0.0069 —0.0020 —0.2583" —0.2277
(0.1609) (0.1605) (0.0124) (0.0116) (0.1566) (0.1569)
Nonperforming C&I loans/C&I loans —0.3616 —0.3464 0.0476" 0.0466" —0.4092 —0.3931
(0.2929) (0.2949) (0.0232) (0.0234) (0.2839) (0.2860)
Other derivatives/assets —0.0214""  —0.0220"" 0.0004" 0.0004" —0.0218"  —0.0224"
(0.0033) (0.0034) (0.0002) (0.0002) (0.0033) (0.0034)
Hedging activity 0.0242"" 0.0176™" —0.0004  —0.0009"" 0.0246 0.0185™"

(0.0051) (0.0047) (0.0004)  (0.0003) (0.0050) (0.0046)

Loan demand

Demand from large borrowers 0.0042 0.0047 —0.0003 —0.0002 0.0044 0.0049
(0.0042) (0.0042) (0.0003) (0.0003) (0.0040) (0.0040)
Demand from small borrowers 0.0023 0.0013 0.0004 0.0003 0.0020 0.0011

(0.0039) (0.0039) (0.0003)  (0.0003) (0.0037) (0.0038)

Credit derivatives

Net credit protection/C&I loans —0.1214" —0.0419™" —0.0795
(0.0475) (0.0060) (0.0455)
Net credit protection X hedging —0.0363 0.0175 —0.0538
(0.1158) (0.0113) (0.1120)
Credit protection bought/C&I loans —01797"" —0.0481"" —01316""
(0.0458) (0.0056) (0.0447)
Credit protection bought X hedging 01715 0.0320” 0.1395
(0.1277) (0.0130) (0.1250)
Credit protection sold/C&I loans —0.0403 0.0222"" —0.0626
(0.0595) (0.0061) (0.0584)
Credit protection sold X hedging 0.1626 —0.0068 0.1695
(0.1139) (0.0103) (0.1111)
Number of observations 969 969 969 969 969 969
R-squared 0.194 0.201 0.219 0.233 0.199 0.206
P-value: credit derivatives variable equal 0?7  0.016 0.000 0.000 0.000 0.114 0.000

Notes. The dependent variable is the sum of principal amounts of new C&I loans extended by each bank in the sample in each
quarter, divided by previous quarter-end C&I loans. Small loans are those with principal amounts of $1 million or less; large
loans are those with principal amounts exceeding $1 million. Net credit protection is the notional principal of credit derivatives
on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the
bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from the Federal Reserve’s Senior
Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new loan data is from the Federal
Reserve’s Survey of Terms of Business Lending (STBL). The sample consists of all banks in both the STBL and SLOOS panels with
average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed
effects and quarterly dummy variables.

* Means that the coefficient is statistically different from zero at the 1% level.

" Idem., 5%.

" Idem., 10%.



138 B. Hirtle / J. Finan. Intermediation 18 (2009) 125-150

tiated months, or even years, before the actual extension of funds by the bank.! The bank has less
control over the flow of lending from previously negotiated commitments than it does with newly
negotiated term credit arrangements. By separating the sample into commitment and term lending,
we may be better able to identify the impact of credit derivatives protection on (new) bank credit
supply. Previous research (Drucker and Puri, 2007) has found differences in the way term loans and
loan commitments are treated in the loan sales market, further suggesting that this distinction could
be important.

Tables 6 and 7 report the results of the new lending regressions on the commitment lending
and term lending sub-samples. Different patterns appear for the two sub-samples. The results for
commitment lending (Table 6) mirror those for the overall sample. Increases in credit derivatives
protection are associated with reduced future flows of new C&I loans, and this negative impact is
offset for small C&I borrowers as a bank’s overall propensity to hedge increases. Since commitment
loans represent about three quarters of all loans in the STBL dataset, this finding is perhaps not
surprising.

The relationship between credit derivatives and the flow of new term loans differs somewhat,
however (Table 7). For small term borrowers, increased credit derivatives protection is once again
associated with reduced future lending, mainly through the impact of credit protection purchased.
A bank’s overall propensity to hedge has no significant impact on this result; the coefficients on the
interacted terms are essentially zero.

For large term borrowers, increased credit derivatives protection appears to have no significant
impact on the flow of new loans. The coefficients on both the net credit protection and credit protec-
tion bought variables are not statistically significant, nor is there a significant impact for banks that
are active hedgers. Interestingly, the flow of new loans does appear to decrease as credit protection
sold increases, suggesting that there may be some substitution between these two different means
of taking on credit risk. Put another way, as a bank reduces the amount of credit protection it sells
through credit derivatives, the flow of new lending to large term borrowers increases.

Overall, the results thus far provide little support for the idea that increased use of credit deriva-
tives is associated with increases in the supply of bank credit.2 The direct effect of increased credit
derivatives protection on the flow of new C&I loans is nearly uniformly negative. Large term bor-
rowers are an exception to this general result, with either no significant relationship or a positive
one through the (inverse) impact of sales of credit protection. The generally prevailing negative effect
does appear to be reversed at banks that are active hedgers using other types of derivatives, but this
reversal is significant only for small commitment borrowers.

The results for commitment and small term loans are counterintuitive, and the behavior behind
them is somewhat difficult to explain. One theory might be that the decrease in new commitment
loans as credit derivatives protection increases is substitution from one kind of lending to another,
consistent with the idea that the benefits of credit derivatives are narrow. However, overall lending
amounts decrease with increased protection, so this explanation does not fully fit the results. Alter-
natively, it could be that the commitment lending results reflect banks’ use of credit derivatives in a
broader risk mitigation program that encompasses both hedging and reduction in loan balances. But
it is not clear why such a program would involve new commitment lending, over which the bank has
less direct control, and not term loans, over which it does.

These results are not consistent with previous research that has found a positive relationship be-
tween active risk management and bank credit supply (for instance, Cebenoyan and Strahan, 2004;
Goderis et al., 2006). However, as noted above, the STBL data allow us to examine credit supply

19 The STBL has collected information on commitment date since the end of 2003. Nearly 25 percent of commitment loans
made between 2004 and 2006 were made under commitments negotiated a year or more before the loan extension. The median
commitment age was about six months.

20 One possibility is that the findings on new lending are affected by the time period included in the sample, which begins
when use of credit derivatives in the banking industry was very limited and continues into the period when use grew dra-
matically. However, when the coefficients on the credit derivatives variable are allowed to vary by time period (1997-2001,
2002-2006), the results linking increased credit derivatives protection with lower amounts of new commitment and small term
loans (and to higher amounts of large term lending via credit protection sold) obtain in both halves of the sample period.
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Table 6
Credit derivatives and new C&I loan extensions: commitment loans
All loans Small loans Large loans
Bank characteristics
Log(asset size) —00629°  —0.0561" —0.0187" —0.0197""  —0.0442 —0.0364
(0.0330) (0.0327) (0.0044) (0.0048) (0.0330) (0.0326)
Log(asset size) squared 0.0064 0.0055 0.0023"" 0.0025"" 0.0041 0.0030
(0.0049) (0.0049) (0.0006) (0.0007) (0.0049) (0.0050)
C&lI loans/assets 0.0252 0.0194 0.0448™ 0.0432"" —0.0195 —0.0238
(0.0470) (0.0471) (0.0087) (0.0089) (0.0470) (0.0470)
Unused commitments/assets 0.0340 0.0251 0.0038 0.0021 0.0302 0.0230
(0.0352) (0.0356) (0.0041) (0.0043) (0.0358) (0.0362)
Total risk-based capital ratio —0.0974 —0.1051 —0.0156 —0.0156 —0.0818 —0.0895
(0.1103) (0.1109) (0.0135) (0.0138) (0.1087) (0.1093)
Risk-based assets/total assets —0.0464 —0.0419 —0.0341"" —00328"" —0.0123 —0.0091
(0.0395) (0.0406) (0.0048) (0.0050) (0.0392) (0.0402)
Deposits/assets —01010°7  —0.0897"  0.0042 0.0050 —01052""  —0.0947"
(0.0401) (0.0403) (0.0034) (0.0036) (0.0403) (0.0404)
Trading assets/assets —0.2213 —0.2075"  —0.0029 0.0002 —0.2185 —0.2078"
(0.1166) (0.1201) (0.0103) (0.0100) (0.1165) (0.1196)
Nonperforming C&I loans/C&I loans —0.2827 —0.2576 0.0159 0.0166 —0.2986 —0.2742
(0.1940) (0.1951) (0.0204) (0.0205) (0.1940) (0.1952)
Other derivatives/assets —0.0160"° —0.0164""  0.0007" 0.0007"" —0.0167""  —0.0171""
(0.0031) (0.0031) (0.0002) (0.0002) (0.0031) (0.0031)
Hedging activity 0.0091" 0.0041 —0.0014"  —0.0019"  0.0105"" 0.0060°

(0.0038)  (0.0037) (0.0003) (0.0003) (0.0038)  (0.0036)

Loan demand

Demand from large borrowers 0.0001 0.0004 —0.0007" —0.0006"  0.0008 0.0010
(0.0024) (0.0024) (0.0003) (0.0003) (0.0024) (0.0024)
Demand from small borrowers 0.0022 0.0017 0.0004* 0.0004 0.0017 0.0013
(0.0022) (0.0023) (0.0003) (0.0003) (0.0022) (0.00230)
Credit derivatives
Net credit protection/C&I loans —0.1098"" —0.0358"" —0.0740"
(0.0383) (0.0055) (0.0374)
Net credit protection X hedging —0.0521 0.0187 —0.0708
(0.0890) (0.0104) (0.0873)
Credit protection bought/C&I loans —0.1436 —0.0406 " —0.1030""
(0.0378) (0.0053) (0.0376)
Credit protection bought X hedging 0.1163 0.0338"" 0.0825
(0.1021) (0.0125) (0.1012)
Credit protection sold/C&I loans 0.0318 0.0222"" 0.0096
(0.0504) (0.0058) (0.0495)
Credit protection sold X hedging 0.1428" —0.0091 0.1519"
(0.0834) (0.0105) (0.0819)
Number of observations 969 969 969 969 969 969
R-squared 0.233 0.239 0.325 0.334 0.223 0.228
P-value: credit derivatives variable equal 0?  0.007 0.000 0.000 0.000 0.062 0.001

Notes. The dependent variable is the sum of principal amounts of new C&I loans made under commitment extended by each
bank in the sample in each quarter, divided by previous quarter-end C&I loans. Small loans are those with principal amounts
of $1 million or less; large loans are those with principal amounts exceeding $1 million. Net credit protection is the notional
principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of
credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from
the Federal Reserve’s Senior Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new
loan data is from the Federal Reserve’s Survey of Terms of Business Lending (STBL). The sample consists of all banks in both
the STBL and SLOOS panels with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression
included bank-specific fixed effects and quarterly dummy variables.

” Means that the coefficient is statistically different from zero at the 1% level.

" Idem., 5%.

" Idem., 10%.
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Table 7
Credit derivatives and new C&I loan extensions: term loans
All loans Small loans Large loans
Bank characteristics
Log(asset size) 0.0666" 0.0527 0.0035 0.0020 0.0631" 0.0507
(0.0318) (0.0333) (0.0026) (0.0028) (0.0297) (0.0310)
Log(asset size) squared —0.0089" —0.0071 —0.0005 —0.0003 —0.0084" —0.0067

(0.0047) (0.0050) (0.0004)  (0.0004)  (0.0044)  (0.0047)

C&I loans/assets —05308"  —05425" —00579"° —0.0588"" —0.4730"° —0.4836 "
(0.1832) (0.1842) (0.0156) (0.0157) (0.1680) (0.1689)
Unused commitments/assets 0.0098 —0.0015 —0.0028 —0.0036 0.0125 0.0021
(0.0295) (0.0294) (0.0030) (0.0030) (0.0269) (0.0267)
Total risk-based capital ratio 035417 03596 0.0400"" 0.0407"" 031417 03189
(0.1095) (0.1106) (0.0110) (0.0111) (0.1002) (0.1011)
Risk-based assets/total assets 01836 01934 0.0152"" 0.0161"" 01684 01773
(0.0593) (0.0606) (0.0052) (0.0053) (0.0544) (0.0556)
Deposits/assets 0.0541" 0.0544" 0.0023 0.0020 0.0518™ 0.0524"
(0.0275) (0.0283) (0.0023) (0.0023) (0.0256) (0.0263)
Trading assets/assets —0.0438 —0.0223 —0.0040 —0.0023 —0.0398 —0.0200
(0.1202) (0.1163) (0.0075) (0.0073) (0.1143) (0.1107)
Nonperforming C&I loans/C&I loans —0.0789 —0.0888 0.0317 0.0301 —0.1106 —0.1189

(0.2394) (0.2426) (0.0195) (0.0198) (0.2218) (0.2246)
Other derivatives/assets —0.0054"" —0.0055"" —0.0003"" —00003" —0.0051"" —0.0053""
(0.0017) (0.0017) (0.0001) (0.0001) (0.0016) (0.0016)

Hedging activity 0.0151 0.0135 0.0010 0.0010 0.0141 0.0125
(0.0037) (0.0034) (0.0003) (0.0003)  (0.0034)  (0.0032)

Loan demand

Demand from large borrowers 0.0041 0.0044 0.0004 0.0005 0.0036 0.0039
(0.0037) (0.0037) (0.0003) (0.0003) (0.0034) (0.0034)
Demand from small borrowers 0.0002 —0.0003 —0.0001 —0.0001 0.0002 —0.0002
(0.0034) (0.0035) (0.0003) (0.0003) (0.0031) (0.0032)
Credit derivatives
Net credit protection/C&I loans —0.0116 —0.0061" —0.0055
(0.0233) (0.0018) (0.0221)
Net credit protection X hedging 0.0158 —0.0012 0.0170
(0.0748) (0.0074) (0.0691)
Credit protection bought/C&I loans —0.0362 —0.0076"" —0.0286
(0.0226) (0.0018) (0.0213)
Credit protection bought X hedging 0.0553 —0.0018 0.0570
(0.0803) (0.0076) (0.0748)
Credit protection sold/C&I loans —0.0721" 0.0000 —0.0721"
(0.0369) (0.0024) (0.0352)
Credit protection sold X hedging 0.0198 0.0022 0.0176
(0.0828) (0.0078) (0.0767)
Number of observations 969 969 969 969 969 969
R-squared 0.134 0.136 0.157 0.158 0.132 0.134
P-value: credit derivatives variable equal 0?  0.884 0.022 0.000 0.000 0.957 0.029

Notes. The dependent variable is the sum of principal amounts of new C&I loans not made under commitment extended by each
bank in the sample in each quarter, divided by previous quarter-end C&I loans. Small loans are those with principal amounts
of $1 million or less; large loans are those with principal amounts exceeding $1 million. Net credit protection is the notional
principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of
credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from
the Federal Reserve’s Senior Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new
loan data is from the Federal Reserve’s Survey of Terms of Business Lending (STBL). The sample consists of all banks in both
the STBL and SLOOS panels with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression
included bank-specific fixed effects and quarterly dummy variables.

" Means that the coefficient is statistically different from zero at the 1% level.

" Idem,, 5%.

" Idem., 10%.
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through flows of new loans, while past studies of the relationship between credit market innovations
and credit supply have focused on loans held on the balance sheet. It may be that differences in
both the definition of credit supply (on-balance sheet holdings versus new loans originated) and data
sources account for the difference in findings. Thus, for comparison, we also examine the on-balance
sheet holdings of C&I loans to see if the negative relationship between credit derivatives protection
and credit supply is evident there. These results are reported in Table 8.

These estimates have the same basic structure as those based on the STBL data in that a measure
of credit supply is regressed on lagged bank characteristics, including credit derivatives positions. In
this case, we use Call Report data on C&I loans in quarter t regressed on bank characteristics in
quarter t — 1, using the same set of control variables as in the regressions using the STBL data. We
look both at the level of balance sheet C&I lending (scaled by assets) and the quarterly percent change
in C&I loans held on the balance sheet.?! We include all banks with average assets of $10 billion or
more, whether or not they are in the STBL sample, so our overall sample expands to approximately
1200 observations.

Consistent with the estimates using the STBL data, these results provide little evidence of a positive
impact of credit derivatives usage on on-balance sheet amounts of C&I lending. While the coefficients
on net credit protection and credit protection bought are positive (and the coefficients on credit
protection sold are negative), none are statistically significant either individually or jointly (see the
bottom row of the table). There is no evidence of a more significant effect at banks that are active
hedgers. Overall, then, the on-balance sheet findings are more consistent with the findings for the
flow of new loans than they are with previous research examining the impact of earlier credit mar-
ket innovations on bank credit supply, in the sense that they do not suggest a positive relationship
between credit derivatives protection and the volume of commercial lending.

4.2. Credit derivatives, maturity, and spreads

The results thus far provide at best weak support for the idea that banks that purchase more credit
derivatives protection increase their credit supply. However, we have explored this question only by
examining the amount of credit extended, whereas “credit supply” arguably encompasses loan terms,
such as maturity and loan interest rates, as well as loan volume. Corporate borrowers may benefit
from banks’ use of credit derivatives through lower loan spreads or longer loan maturities, even if the
amount of new loans originated does not increase. As noted above, the key advantage of the STBL data
is that they allow us to examine additional aspects of credit supply other than the volume of lending.
In particular, the data allow us to examine the relationship between banks’ use of credit derivatives
and the maturity and spreads charged on new C&I loans.

Tables 9 and 10 present regression results examining the link between credit derivatives and the
average maturity of new C&I loans extended by banks for commitment and term loans, respectively.?2
One way that banks could increase loan supply is to be willing to enter into longer-maturity loans and
thus have a more extended credit relationship with their borrowers. For commitment loans (Table 9),
the primary evidence for this effect is among small borrowers. The direct impact of increased credit
derivatives protection is negative—and once again comes entirely through credit protection purchased.
There is no differential impact for banks that are active hedgers. For large commitment loans, changes
in credit derivatives protection appear to have no impact on average loan maturity.

In contrast to the results for commitment loans, the results for term loans suggest an overall
positive relationship between credit derivatives protection and average loan maturity for banks that
are active hedgers (Table 10). While the direct impact of increases in credit derivatives protection
is negative, the coefficient estimates for the interacted variables are positive, though significant only

21 Note that the control variables include the lagged level of C&I loans to assets, so the loan levels equations include a
lagged dependent variable. Since the specification includes bank-level fixed effects, the loan levels equations are estimated
with the dynamic panel data framework developed by Arellano and Bond (1991). This framework—which uses lagged values as
instruments—means that some observations are dropped.

22 since the results for the flow of new loans suggest there are significant differences between term and commitment loans,
we focus on these separate results—rather than the aggregate sample—in this section.
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Table 8
Credit derivatives and C&I loans held on the balance sheet
Loan growth Loan levels
Bank characteristics
Log(asset size) —0.0491 —0.0336 0.1060"" 0.0863"
(0.0795) (0.0926) (0.0357) (0.0362)
Log(asset size) squared 0.0034 0.0013 —0.0085" —0.0060
(0.0127) (0.0146) (0.0040) (0.0040)
C&I loans/assets —0.4081"" —04213" 08171 0.8413"
(0.1550) (0.1544) (0.0412) (0.0373)
Unused commitments/assets 0.0294 0.0257 0.0213 0.0203
(0.0428) (0.0433) (0.0137) (0.0126)
Total risk-based capital ratio —0.4950° —0.5135" —0.0116 —0.0346
(0.2960) (0.2980) (0.0916) (0.0922)
Risk-based assets/total assets 0.0255 0.0262 —0.0075 —0.0144
(0.0789) (0.0804) (0.0276) (0.0247)
Deposits/assets 0.0238 0.0394 —0.0301" —0.0351"
(0.0619) (0.0631) (0.0173) (0.0167)
Trading assets/assets 0.1906 0.1895 —0.0056 0.0060
(0.2188) (0.2174) (0.0512) (0.0389)
Nonperforming C&I loans/C&I loans —0.2187 —0.1881 —0.1154 —0.1446
(0.5357) (0.5405) (0.1438) (0.1321)
Other derivatives/assets —0.0022 —0.0027 0.0003 0.0003
(0.0032) (0.0033) (0.0018) (0.0017)
Hedging activity 0.0008 —0.0050 —0.0040 —0.0033
(0.0081) (0.0073) (0.0027) (0.0021)
Loan demand
Demand from large borrowers —0.0129™ —0.0129™ 0.0002 —0.0003
(0.0054) (0.0054) (0.0009) (0.0008)
Demand from small borrowers 0.0047 0.0043 —0.0004 0.0000
(0.0049) (0.0050) (0.0009) (0.0008)
Credit derivatives
Net credit protection/C&I loans 0.0552 0.0282
(0.0877) (0.0179)
Net credit protection X hedging 0.1154 —0.0036
(0.2307) (0.0420)
Credit protection bought/C&I loans 0.0222 0.0251
(0.0945) (0.0201)
Credit protection bought X hedging 0.2960 —0.0175
(0.2514) (0.0557)
Credit protection sold/C&I loans —0.1199 —0.0266
(0.1028) (0.0297)
Credit protection sold X hedging 0.0061 0.0006
(0.2512) (0.0483)
Number of observations 1208 1208 1029 1029
R-squared 0.133 0.135
P-value: credit derivatives variables equal 0? 0.641 0.369 0.181 0.694

Notes. The dependent variables are the percent change in C&I loans held on the balance sheet (loan growth) and the level of
C&I loans held on the balance sheet divided by assets (loan levels). Net credit protection is the notional principal of credit
derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on
which the bank is the guarantor (credit protection sold), divided by C&I loans. Bank information comes from the Call Reports,
and information on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS). The sample consists of all banks
with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed
effects and quarterly dummy variables.
" Means that the coefficient is statistically different from zero at the 1% level.

" Idem., 5%.

" Idem., 10%.
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Table 9
Credit derivatives and average loan maturity: commitment loans
All loans Small loans Large loans
Bank characteristics
Log(asset size) 6.7172 2.2941 8.1432 2.5696 —4.5863 —9.9576
(12.2960)  (13.0641)  (9.3882) (10.0129) (17.9487)  (19.4118)
Log(asset size) squared —0.5431 0.0588 —1.5372 —0.7704 1.4032 21348
(1.6339)  (1.7410) (1.2394) (1.3216) (2.3456)  (2.5479)
C&I loans/assets —5.6153 —7.8497 221499 18.2589 —16.1246 —18.2132
(17.0528)  (17.0485)  (11.6423) (11.6323) (22.5512)  (22.6444)
Unused commitments/assets —3.9629 —5.5994 —4.8616 —8.0980" 2.2054 1.7263
(5.7826)  (6.0463)  (4.4151) (4.4117) (7.9883)  (8.2746)
Total risk-based capital ratio 95.0602° 977671 123.0887° 1265354~ —0.0282  5.8951
(57.2827)  (57.5477)  (53.8103) (54.0944) (46.4427)  (46.8259)
Risk-based assets/total assets 10.6927 12.6355 —1.5470 1.8087 8.5553 10.0227
(8.9375) (9.1818) (6.7289) (6.7528) (11.7984)  (12.0582)
Deposits/assets —7.7122 —9.1643 —219339"" —22.8640"" 71503 4.7201
(6.5434)  (6.7088)  (5.3071) (5.5912) (92778)  (9.3522)
Trading assets/assets —204474 —164370 8.1732 15.8103 —29.9051 —29.2244
(33.1274)  (32.9615)  (22.4528) (22.7589) (38.7572)  (38.8916)
Nonperforming C&I loans/C&I loans 16.5907 10.9177 —68.5720" —73.9840° —20.1523  —32.1282
(511713)  (51.4958)  (38.2758) (38.5902) (87.9665)  (89.6154)
Other derivatives/assets 0.5002 0.5178 0.4663* 0.4422* 0.7396 0.8127
(0.4650)  (0.4711) (0.2581) (0.2646) (0.5888)  (0.6060)
Hedging activity —03443  —0.0834  —10752" —1.21m1" 01274 0.8592
(0.7981)  (0.8332)  (0.4757) (0.4954) (12452)  (1.2994)
Loan demand
Demand from large borrowers —0.0540 —0.0112 —0.2833 —0.1938 0.0327 0.0521
(0.5538)  (0.5563)  (0.4389) (0.4398) (0.7419) (0.7463)
Demand from small borrowers 0.5404 0.4728 0.6318 0.4829 0.2709 0.2490
(0.5775)  (0.5832)  (0.4471) (0.4488) (0.6987)  (0.7106)
Credit derivatives
Net credit protection/C&I loans —6.6131 —13.6482" 6.5193
(7.4744) (5.6118) (10.3979)
Net credit protection X hedging 10.3027 4.9604 29.7003
(29.7904) (211621) (56.8469)
Credit protection bought/C&I loans —8.2453 —19.4675 8.2117
(7.7446) (5.6607) (111972)
Credit protection bought X hedging —2.1260 5.1815 2.4651
(28.9935) (22.9849) (55.2142)
Credit protection sold/C&I loans —3.9522 —9.4702 —7.7568
(8.8110) (7.3257) (10.8918)
Credit protection sold X hedging —14.6653 —3.1410 —44.2216
(31.3810) (21.6996) (58.5482)
Number of observations 954 954 951 951 882 882
R-squared 0.117 0.119 0.160 0.168 0.077 0.079
P-value: credit derivatives variable equal 0?  0.676 0.437 0.023 0.000 0.510 0.303

Notes. The dependent variable is the weighted average maturity (in months) of new C&I loans made under commitment ex-
tended by a bank in each quarter. Loan principal amounts are used as weights. Observations where more than 90% of new loans
have no stated maturity are dropped. Net credit protection is the notional principal of credit derivatives on which the bank is
the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor
(credit protection sold), divided by C&I loans. Loan information comes from the Survey of Terms of Business Lending (STBL),
bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers Opinion
Survey (SLOOS). The sample consists of all banks in the STBL panel with average real assets greater than $10 billion. Data are
from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables.

“ Means that the coefficient is statistically different from zero at the 1% level.

* Idem., 5%.
" Idem., 10.
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Table 10
Credit derivatives and average loan maturity: term loans
All loans Small loans Large loans
Bank characteristics
Log(asset size) —52.7122 —49.4936 —58.7722" —45.1718 —36.2294 —32.5427
(36.8605)  (40.7392)  (32.5427)  (35.6203) (72.1901)  (75.7639)
Log(asset size) squared 6.9718 6.5428 8.0224° 6.2055 5.4034 4.9300
(4.7866) (5.3185) (4.2927) (4.7082) (9.6033) (10.0570)
C&I loans/assets —7157197 —68.7618"  13.5462 21.8667 —55.9685 —52.3794
(35.2159)  (36.6932)  (34.2459)  (35.3266) (49.8039)  (53.0263)
Unused commitments/assets 673108 6822417  67.8382"" 710126 476291  48.0755
(19.0005)  (18.8470)  (20.2282)  (19.8890) (24.2239)  (25.1010)
Total risk-based capital ratio —186.1170 —184.4688 —66.7919 —62.6545 —371.0451 —368.8448
(137.9876)  (139.3675) (108.9568)  (109.5177) (242.9417) (245.3907)
Risk-based assets/total assets —32.8257 —34.5384 —37.3978 —43.0473° —28.5389 —30.1066
(27.3682)  (26.9297)  (243729)  (23.2971) (36.9325)  (37.4798)
Deposits/assets 839335 843906 7972297 825206  105.5657  105.2405
(233331)  (23.5615)  (21.4925)  (21.5853)  (42.1993)  (42.3853)
Trading assets/assets —22.9451 —25.8739 43.1625 33.6304 —13.3867 —16.2063
(52.1840) (53.4363) (45.8066) (49.3762) (71.1686) (71.3101)
Nonperforming C&I loans/C&I loans —21.9511 —19.4403  49.8243 61.6284 —380.3701 —377.2925
(158.2889) (159.0076) (132.3572)  (131.1004) (266.3971) (268.5458)
Other derivatives/assets 0.3880 0.3525 0.3375 0.1701 0.3268 0.3083
(1.0798) (1.0941) (0.8974) (0.9139) (2.0608) (2.0743)
Hedging activity 0.0431 0.0088 1.5902 1.1498 —2.0858 —2.6428

(19234)  (2.0835)  (1.6891) (19154)  (42299)  (5.9328)

Loan demand

Demand from large borrowers —28538"  —29098" —23967  —25931" —4.0399° —4.0686
(1.4668) (1.4672) (1.2002) (1.1807) (2.3647) (2.3825)
Demand from small borrowers 0.9870 1.0825 1.2488 1.5513 —0.2949 —0.2641
(1.7382) (1.6963) (1.5349) (1.4034) (2.2389) (2.2839)
Credit derivatives
Net credit protection/C&I loans —41.0115 —44.6325" —27.1763
(24.0639) (18.7734) (35.7309)
Net credit protection X hedging 94.8534 26.8115 222.5984"
(62.0115) (56.4191) (123.3816)
Credit protection bought/C&I loans —36.5490 —32.7798 —24.9375
(31.2618) (25.8493) (47.7105)
Credit protection bought X hedging 104.5171 76.8093 238.3550
(80.4914) (74.6286) (154.4611)
Credit protection sold/C&I loans 53.4667 82.7645 34.4336
(36.5702) (37.1204) (37.1662)
Credit protection sold X hedging —99.2102 —38.6948 —222.5383"
(63.1986) (61.3731) (126.4213)
Number of observations 756 756 752 752 498 498
R-squared 0.157 0.158 0.178 0.183 0.167 0.167
P-value: credit derivatives variable equal 0?  0.146 0.384 0.046 0.121 0.192 0.456

Notes. The dependent variable is the weighted average maturity (in months) of new C&I loans not made under commitment
extended by a bank in each quarter. Loan principal amounts are used as weights. Observations where more than 90% of new
loans have no stated maturity are dropped. Net credit protection is the notional principal of credit derivatives on which the
bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the
guarantor (credit protection sold), divided by C&I loans. Loan information comes from the Survey of Terms of Business Lending
(STBL), bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers
Opinion Survey (SLOOS). The sample consists of all banks in the STBL panel with average real assets greater than $10 billion.
Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables.

" Means that the coefficient is statistically different from zero at the 1% level.

" Idem., 5%.

* Idem., 10.
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for large borrowers. Further, the estimates suggest that net impact of increased credit protection is
positive for a relatively large portion of the banks in the sample, especially for large term loans.23
The economic impact is also fairly large: for a bank at the 90th percentile in hedging activity, a one-
standard-deviation increase in net credit derivatives protection implies an increase of 4.1 months in
the average maturity of new large term loans, against an typical average maturity of 22 months.

The final set of results concerns the relationship between credit derivatives and loan spreads. Here
we regress loan-level spreads over the 3-month LIBOR rate against the loan characteristics included in
the STBL data—loan size, risk rating, maturity, and whether the loan is secured or has a pre-payment
penalty—as well as the bank characteristics included in the previous regressions, including the loan
demand variables from the SLOOS. The regressions include bank-level fixed effects and the residuals
are clustered at the bank level.

Table 11 contains the results for commitment loans. Given the large number of loans in the
sample—more than 500,000—most of the loan-specific control variables are statistically significant
and most have the anticipated sign (riskier loans have higher spreads and secured loans have higher
spreads). Fewer of the bank-specific control variables are statistically significant—reflecting the impact
of bank fixed effects and clustering the residuals—but the results do indicate that banks that rely
more heavily on deposits for funding tend to have loans with higher spreads and that banks that are
active overall hedgers tend to have lower spreads.

The key variables of interest are the ones that capture credit derivatives exposures (the bottom
panel of the table). The results suggest that credit derivatives have no impact on spreads for small
commitment loans (the coefficients are uniformly not statistically significant), but that spreads on
large commitment loans decrease as credit derivatives protection increases. This effect comes from
credit protection bought. The economic importance of this effect is small, however: a one-standard
deviation increase in credit derivatives protection implies just a 2 to 5 basis point reduction in the
loan spread (less than one-tenth of a standard deviation). The extent of other hedging at the bank
appears to have no impact on spreads.

The results for term lending, reported in Table 12, are much stronger. The coefficient estimates
suggest that increases in credit derivatives protection are associated with lower loan spreads. The
economic impact of this effect is meaningful: a one-standard deviation increase in credit protection
is associated with a 15 to 17 basis point reduction in the spread. But this effect is offset at banks
that engage in greater overall hedging activity, such that for active hedgers (the top 10 percent of the
sample), increased credit derivatives protection is associated with higher spreads.

4.3. Summary and assessment

What do all these results imply about the impact of credit derivatives on bank credit supply? The
answer depends on the type of borrower, the type of loan, and the type of bank. For commitment
lending, there is little to suggest that increased use of credit derivatives leads to a significant increase
in loan supply. For large commitment borrowers, spreads fall a small amount as credit derivatives
protection increases, but the flow of new lending also falls and maturities are unchanged. For small
commitment borrowers, spreads are unchanged as credit derivatives protection varies and both the
flow of new loans and average loan maturity decrease as credit derivatives protection increases. The
volume results reverse at banks that are very active hedgers, though the economic impact is small
even for banks near the top of hedging activity distribution. Thus, the impact of impact of credit
derivatives on loan supply to commitment borrowers is at best mixed (lower spreads but less lending),
while in some cases, the results seem more consistent with an outright decrease in loan supply to
commitment borrowers.

In contrast, the evidence is more consistent with an increase in credit supply to term borrowers.
Increases in credit derivatives protection have a positive impact on the volume of new large term
loans (when protection sold decreases), no impact on maturity, and a negative and economically

23 The estimates suggest that the net impact of credit derivatives protection on the average maturity of large term loans is
positive for banks whose hedging ratio is greater than 0.12, approximately the top 30 percent of the sample.
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Table 11
Credit derivatives and loan spreads: commitment loans
All loans Small loans Large loans
Bank characteristics
Log(asset size) 1.2251 1.2975 11883 1.2490 —0.3188 —0.6735
(0.9543) (0.9810) (0.8732) (0.9041) (1.1935) (1.2520)
Log(asset size) squared —0.1188 —0.1276 —0.1182 —0.1255 0.0269 0.0767
(0.0952) (0.0982) (0.0869) (0.0913) (0.1306) (0.1404)
C&I loans/assets —0.8188 —0.7527 —0.6858 —0.6337 0.9383 0.6372
(1.2107) (11661) (1.2021) (11704) (1.1096) (11572)
Unused commitments/assets —0.9637" —09718" —1.0042" —1.0135" —0.0265 —0.0685
(0.4623) (0.4651) (0.4750) (0.4775) (0.3736) (0.3594)
Total risk-based capital ratio —1.8469 —1.6802 —1.3126 —1.1371 —3.4465 —3.4724
(2.1959) (2.2420) (2.2334) (2.2942) (2.2975) (2.3662)
Risk-based assets/total assets 0.9412 0.9516° 11715" 118517 —1.6054" —1.5483"
(0.5673) (0.5676) (0.5543) (0.5586) (0.6343) (0.6409)
Deposits/assets 18164 18101 1.7755™" 17694 15146 1.6058"
(0.5887) (0.5877) (0.5990) (0.6004) (0.6110) (0.6150)
Trading assets/assets 0.4867 0.4873 11528 11409 —2.8744" —2.9228"
(1.4639) (1.4272) (1.7461) (1.7271) (1.1790) (1.1490)
Nonperforming C&I loans/C&I loans —2.3125 —1.9977 —1.5442 —1.2434 —0.4007 —0.8140
(3.3936) (3.4914) (3.7362) (3.8136) (4.3423) (4.0526)
Other derivatives/assets 0.0109 0.0105 0.0164 0.0161 0.0598"" 0.0616""
(0.0162) (0.0162) (0.0247) (0.0247) (0.0157) (0.0148)
Hedging activity —0.0804" —0.1198 —0.0872" —0.1305 —0.0288 —0.0168
(0.0331) (0.0826) (0.0376) (0.0788) (0.0676) (0.1131)
Loan characteristics
Log(loan size) —0.0617 —0.0618 —0.1394 —0.1395 —09834™" —09814""
(0.0703) (0.0703) (0.1813) (0.1812) (0.2788) (0.2781)
Log(loan size) squared —0.0079" —0.0079" —0.0039 —0.0039 0.0258"" 0.0258""
(0.0034) (0.0034) (0.0093) (0.0093) (0.0089) (0.0089)
Unrated 0.9851"" 0.9898" 0.9732"" 0.9787" 0.8075"" 0.8035™"
(0.2175) (0.2167) (0.2344) (0.2332) (0.1113) (0.1111)
Risk rating 2 0.1849 0.1870 0.2205 0.2232 01703 01684
(0.2102) (0.2095) (0.2329) (0.2321) (0.0612) (0.0616)
Risk rating 3 0.7712"" 0.7744"" 0.7556 " 0.7593"" 0.6937"" 0.6909""
(0.2431) (0.2426) (0.2759) (0.2755) (0.0647) (0.0651)
Risk rating 4 0.8544"" 0.8578"" 0.8165"" 0.8206"" 12074 120417
(0.1516) (0.1496) (0.1750) (0.1732) (0.0807) (0.0813)
Risk rating 5 14484 14515 1.4008"" 14045 17567 17530
(0.1415) (0.1389) (0.1637) (0.1613) (0.1538) (0.1539)
Secured 0.3386"" 03383 0.27417 0.2739™" 0.6657"" 0.6676 "
(0.0623) (0.0624) (0.0653) (0.0655) (0.0672) (0.0674)
Pre-payment penalty —0.0491 —0.0493 0.0609 0.0608 —0.7776"" —0.7793""
(0.1518) (01517) (0.1671) (0.1670) (0.1293) (0.1291)
Maturity 0.0090"" 0.0090"" 0.0076"" 0.0076"" 0.0138"" 0.0138""
(0.0015) (0.0015) (0.0017) (0.0017) (0.0015) (0.0015)
Maturity squared —0.0000" —0.0000" —0.0000 —0.0000 —0.0000"" —0.0000""
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Loan demand
Demand from large borrowers 0.0282 0.0268 0.0188 0.0173 0.0465" 0.0483"
(0.0175) (0.0168) (0.0177) (0.0170) (0.0186) (0.0193)
Demand from small borrowers —0.0160 —0.0167 —0.0028 —0.0038 —0.0482" —0.0513"
(0.0284) (0.0284) (0.0281) (0.0279) (0.0252) (0.0244)

meaningful impact on spreads. At banks that are active hedgers, the picture is more mixed. Both
the volume and average maturity of large term loans increase with credit derivatives protection at
these banks, but so do spreads (more credit, but at a higher price). For smaller term borrowers, both
new loan volume and maturity decrease as credit protection rises. At active hedgers, both volume and
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Table 11 (continued)

All loans Small loans Large loans
Credit derivatives
Net credit protection/C&I loans —0.2511 —0.2769 —0.2855
(0.2594) (0.2650) (0.1433)
Net credit protection X hedging 1.8907 1.4306 —1.0323
(2.2229) (2.2537) (1.9739)
Credit protection bought/C&I loans —0.3256 —0.3885 —0.6754
(0.3388) (0.3430) (0.4353)
Credit protection bought X hedging 3.1397 2.9087 0.0822
(2.6956) (2.6186) (3.6876)
Credit protection sold/C&I loans 0.3111 03118 —0.0053
(0.3123) (0.3230) (0.1674)
Credit protection sold X hedging —2.2842 —1.9715 —0.4390
(2.1652) (2.1568) (2.7836)
Number of observations 499,088 499,088 463,051 463,051 36,037 36,037
R-squared 0.244 0.244 0.181 0.181 0.362 0.362
P-value: credit derivatives variables equal 0? 0.586 0.751 0.581 0.745 0.085 0.323

Notes. The dependent variable is the effective interest rate on the loan minus the 3-month LIBOR rate. Observations where the
calculated spread exceeds 15 percent have been dropped. Net credit protection is the ratio of the notional principal on deriva-
tives contracts where the bank purchases credit protection (“beneficiary”) minus the notional amount of contracts on which the
bank sells credit protection (“guarantor”), divided by C&I loans. The regressions include bank fixed effects and quarterly dummy
variables and are estimated with residuals clustered at the bank level. Data are from Q2 1997 to Q4 2006. Loan information
comes from the Survey of Terms of Business Lending (STBL), bank information comes from the Call Reports, and information
on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS).

" Indicates statistical significance at the 1% level.
" Idem.,, 5%.
" Idem.,, 10%.

maturity also fall and spreads rise. Thus, smaller term borrowers seem to face a decrease in supply as
credit derivatives protection increases.

For purposes of understanding the net impact of credit derivatives on bank credit supply, the term
loan results may be the most relevant. Term loans, by definition, are newly negotiated and reflect
current credit conditions. Commitment loans, in contrast, have terms that may have been negotiated
months or even years previously. Banks have less control over the volume and timing of commitment
loan extensions, since these are largely up to the discretion of the borrower, subject to any “material
adverse change” clauses in the commitment contract. The flow of new term lending may thus more
closely capture a bank’s current ability and desire to create new credit supply.

It is also interesting to note that the strongest evidence of increased credit supply comes for large,
rather than small, term borrowers. Large borrowers are much more likely to be “named credits” in
credit derivative transactions—that is, to have single-name credit default swaps written on their debt.
While the evidence is indirect, the findings concerning large term borrowers suggest that much of the
benefit of the growth in the credit derivatives market accrues to these borrowers, rather than being
spread more broadly across firms. This is consistent with BIS survey data indicating that non-dealer
banks predominantly hold single-name credit derivatives. Overall, the impact of credit derivatives use
by banks appears to be narrow.

One final aspect of the results worth highlighting concerns the interaction of credit derivatives
protection and a bank’s overall propensity to hedge. In several of the equations, the impact of credit
derivatives protection differed significantly as the extent of hedging via financial derivatives increased.
For measures of the extent of credit granted (volume of new lending and average maturity), the
difference was generally in the direction of increased credit supply, though at higher spreads. One
interpretation of these findings is that hedging via credit derivatives is complementary to other forms
of hedging. Banks that are active hedgers in one arena—through their use of financial derivatives—
appear to be using credit derivatives to increase the volume of credit more than banks who are less
active hedgers. This finding is consistent with Minton et al. (2006), who find that banks using credit
derivatives are more likely to use other credit risk mitigation techniques. The additional nuance in our
findings is that this increase in the amount of credit sometimes comes at the price of higher spreads.
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Table 12
Credit derivatives and loan spreads: term loans
All loans Small loans Large loans
Bank characteristics
Log(asset size) 1.1159 1.2554 1.5747 1.7035 0.7481 1.3611
(1.4091) (1.1378) (1.4593) (1.2033) (1.2412) (1.3973)
Log(asset size) squared —0.1896 —0.1978 —0.2649 —0.2709" —0.1650 —0.2493
(0.1765) (01331) (0.1862) (0.1455) (0.1605) (0.1796)
C&I loans/assets —3.4346 —2.6716 —3.0005 —2.0665 0.5437 0.2051
(1.7837) (1.7903) (2.2701) (2.3660) (1.0691) (1.0228)
Unused commitments/assets 0.7980 0.5494 0.9354 0.7137 0.2741 —0.1803
(1.1287) (1.0498) (1.1999) (1.1036) (0.6590) (0.6519)
Total risk-based capital ratio —7.8639 —8.2171 —8.5254 —8.7335 4.6301 3.6841
(5.7105) (4.7307) (5.5543) (4.5646) (4.3741) (4.3040)
Risk-based assets/total assets 0.4924 0.1292 0.5945 0.2140 —1.5032" —1.3687"
(1.0340) (0.9219) (1.0459) (0.9145) (0.8725) (0.7965)
Deposits/assets 1.0129 1.3680 0.8567 1.2297 —1.0986" —1.0468"
(1.4956) (1.3178) (1.5291) (1.3469) (0.5789) (0.5571)
Trading assets/assets —0.2692 —1.5609 —2.6603 —4.8189 —1.2376 —0.7401
(1.9185) (2.3469) (3.2613) (3.7706) (1.4644) (1.3053)
Nonperforming C&I loans/C&I loans 2.5691 3.6971 2.4578 3.0664 3.0218 7.4330
(7.4335) (6.9117) (8.8365) (8.3905) (7.0079) (7.9649)
Other derivatives/assets —0.0131 —0.0246 —0.0814 —0.0869 —0.0035 —0.0190
(0.0622) (0.0659) (0.0869) (0.1039) (0.0348) (0.0318)
Hedging activity 0.5051"" 0.1655 0.5983"" 0.2540 0.2922" 0.1043
(0.1561) (0.1331) (0.1639) (0.1601) (0.1450) (0.1167)
Loan characteristics
Log(loan size) —03573"" —0.3531" —0.3365 —0.3339 —0.9196" —0.8577"
(0.1347) (0.1338) (0.4883) (0.4869) (0.3908) (0.3961)
Log(loan size) squared —0.0026 —0.0027 —0.0027 —0.0028 0.0252" 0.0232°
(0.0051) (0.0050) (0.0235) (0.0234) (0.0121) (0.0123)
Unrated 0.5156 0.5445 0.5028 0.5399 05965 0.6001""
(0.3468) (0.3401) (0.4732) (0.4653) (0.1571) (0.1531)
Risk rating 2 —0.0865 —0.0653 —0.1570 —0.1350 0.2059" 0.2098"
(0.3631) (0.3558) (0.4974) (0.4883) (0.0912) (0.0898)
Risk rating 3 0.3329 0.3530 0.2876 0.3102 0.4069" 0.4093""
(0.3460) (0.3392) (0.4678) (0.4591) (0.1259) (0.1245)
Risk rating 4 0.3274 0.3526 0.1731 0.2013 1.0020"" 101217
(0.3527) (0.3457) (0.4735) (0.4648) (0.1629) (0.1637)
Risk rating 5 0.8043" 0.8357" 0.6301 0.6648 17980 18003
(0.3790) (0.3712) (0.4852) (0.4756) (0.2534) (0.2495)
Secured —0.0602 —0.0491 —0.1448 —0.1324 0.6692"" 0.6592""
(0.1349) (0.1345) (0.1361) (0.1359) (0.0792) (0.0789)
Pre-payment penalty —0.1836" —0.1863"" —0.1760" —0.1820" —0.1712 —0.1831
(0.0843) (0.0843) (0.0703) (0.0707) (0.1785) (0.1775)
Maturity 0.0170"" 0.0168"" 0.0154"" 0.0152"" 0.0138"" 0.0140""
(0.0041) (0.0041) (0.0041) (0.0041) (0.0023) (0.0023)
Maturity squared —0.0001""  —0.0001""  —0.0001""  —0.0001""  —0.0000""  —0.0000""
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Loan demand
Demand from large borrowers 0.0169 0.0174 0.0046 0.0044 0.0117 0.0178
(0.0451) (0.0457) (0.0499) (0.0505) (0.0333) (0.0331)
Demand from small borrowers —0.0023 —0.0151 0.0134 —0.0007 —0.0082 —0.0153
(0.0417) (0.0422) (0.0413) (0.0412) (0.0234) (0.0233)
Credit derivatives
Net credit protection/C&I loans —11137" —1.0361" —0.5953
(0.5009) (0.4994) (0.8752)
Net credit protection X hedging 0.7377 0.2221 72302

(1.2778) (1.3952) (2.2274)
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Table 12 (continued)

All loans Small loans Large loans
Credit protection bought/C&I loans —21259" —2.0181" —2.5562""
(0.8119) (0.8887) (0.8727)
Credit protection bought X hedging 101532 9.6710™" 13.6757""
(2.0289) (2.5057) (2.2628)
Credit protection sold/C&I loans 1.4452 1.4939 —0.3680
(0.9389) (0.9755) (0.4598)
Credit protection sold X hedging —0.9069 —0.5607 —6.0902"
(1.3158) (1.4222) (2.4074)
Number of observations 34,117 34,117 30,477 30,477 3,640 3,640
R-squared 0.294 0.297 0.187 0.190 0.393 0.396
P-value: credit derivatives variables equal 0? 0.074 0.000 0.065 0.000 0.005 0.000

Notes. The dependent variable is the effective interest rate on the loan minus the 3-month LIBOR rate. Observations where the
calculated spread exceeds 15 percent have been dropped. Net credit protection is the ratio of the notional principal on deriva-
tives contracts where the bank purchases credit protection (“beneficiary”) minus the notional amount of contracts on which the
bank sells credit protection (“guarantor”), divided by C&I loans. The regressions include bank fixed effects and quarterly dummy
variables and are estimated with residuals clustered at the bank level. Data are from Q2 1997 to Q4 2006. Loan information
comes from the Survey of Terms of Business Lending (STBL), bank information comes from the Call Reports, and information
on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS).

™" Indicates statistical significance at the 1% level.
" Idem., 5%.
" Idem., 10%.

5. Summary and conclusions

This goal of this paper is to examine the relationship between banks’ use of credit derivatives and
the supply of bank credit. Credit derivatives represent an important credit market innovation that,
in theory, allows banks to originate and fund loans without holding the associated credit risk. More
broadly, credit derivatives are the latest in a series of innovations that have facilitated credit risk
management and made it easier for banks to diversify their credit risk exposures.

The key question is whether banks have used these instruments primarily to diversify and thus
reduce their risk exposures, or whether banks have undone the diversification by expanding their
lending. Research on earlier credit market innovations has found that activities such as loans sales
and securitizations have not resulted in overall reductions in bank risk, but rather an expansion of
lending. Such an increase is credit supply would be an important consequence of the recent rapid
growth of the market for credit derivatives.

We find limited evidence supporting the idea that banks increase the supply of credit as they ob-
tain additional credit protection through credit derivatives, with the strongest results for large term
borrowers. Commitment borrowers do not appear to benefit greatly from increased use of credit
derivatives by their lenders. These results suggest that the benefits of increased credit derivatives
protection are relatively narrow, in the sense that they accrue mainly to the type of borrower most
likely to be a “named credit” in a credit derivatives transaction. It is further interesting to note that
the positive impact of credit derivatives protection for these borrowers is primarily on the amount of
lending—increases in new loan volume and longer loan maturity. The results for spreads suggest that
this increase in volume sometimes comes at higher prices, especially at banks that are active hedgers
in other areas.
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