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1. Introduction 

Banks have drastically increased the use of financial derivatives in recent decades. The notional principal 

amount of financial derivatives held by U.S. bank holding companies (BHCs) rose from less than $18 

trillion at the end of 1995 to nearly $270 trillion at the end of 2012.
1
 Increased activity in financial 

derivatives markets was generally looked upon favorably before the 2007–2010 global financial crisis. 

Greenspan (1999) noted that “the value added of derivatives themselves derives from their ability to 

enhance the process of wealth creation.” Trichet (2007) further explained that “[p]rice discovery in the 

credit derivatives market reduces the risk of mispricing loans.” Recently, however, the perspective has 

turned around because the risks of financial derivatives have become more evident. The Financial Stability 

Board (2010) concluded that “the crisis demonstrated the potential for contagion arising from the 

interconnectedness of OTC derivatives market participants and the limited transparency of counterparty 

relationships.” The unanswered question is whether banks use financial derivatives for hedging or for 

speculative purposes. 

This article analyzes why BHCs use financial derivatives and, more specifically, whether financial 

derivatives expose BHCs further towards more or fewer risks. In particular, we measure whether the use of 

financial derivatives is related to the risk exposures of BHCs towards systematic interest rate risk, exchange 

rate risk, and credit risk. 

We collected on–balance-sheet and off–balance-sheet financial data and stock prices of publicly traded 

U.S. BHCs from 1997 to 2012. Financial derivatives activity in the U.S. financial market is dominated by a 

small group of large financial institutions (i.e., the top 25 BHCs hold 99.8% of the financial derivatives, 

Office of the Comptroller of the Currency, 2012). We split our sample BHCs into large and small BHCs 

(asset size more vs. less than $50 billion). Figures 1 and 2 depict the notional principal amounts of interest 

rate, exchange rate, and credit derivatives held by large BHCs and small BHCs in our sample. 

                                                      

1 FRB of Chicago, holding company data, https://www.chicagofed.org/applications/bhc_data/bhcdata_index.cfm. 

https://www.chicagofed.org/applications/bhc_data/bhcdata_index.cfm
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<Insert Figure 1 and Figure 2 here> 

Our analysis shows that a BHC’s use of financial derivatives is associated with its higher exposure 

towards systematic interest rate risk, exchange rate risk, and credit risk (i.e., nondiversifiable risk exposures 

that investors cannot trade away on the financial markets). Interestingly, the positive relationship between 

financial derivatives and systematic risk exposure seems stronger for large BHCs than for small BHCs. 

These results may indicate that large BHCs with their main operations such as prime brokerage, asset 

management, proprietary trading, and market making primarily use financial derivatives to derive 

trading-related gains and that these activities (and the related involvement in derivatives) further expose 

them to systematic risk. In comparison, the results may indicate that small BHCs (with their main 

operations in deposit taking and commercial lending) employ financial derivatives to a larger extent to 

hedge against systematic risk. 

To further analyze what impact financial derivatives have on systematic risk exposures, we decompose 

financial derivatives according to their reported purposes. Since March 1995, BHCs are required to report 

whether their financial derivatives activity is for trading purposes or for purposes other than trading (i.e., 

for hedging). In Figures 3 and 4, we report the use of financial derivatives according to their reported 

purposes in the subsamples of large BHCs and small BHCs. 

<Insert Figure 3 and Figure 4 here> 

Our findings show that derivatives held for trading and derivatives held for hedging purposes are both 

positively and significantly related to BHCs’ systematic risk exposures (in the case of interest rate 

derivatives, exchange rate derivatives, and credit derivatives). This result suggests that the use of financial 

derivatives might not be aligned with the reported (hedging vs. trading) purposes, and that even financial 

derivatives classified for hedging purposes are associated with higher rather than lower systematic risks. 

We also analyze the impact of the global financial crisis on the use of financial derivatives. In the 

global financial crisis, the relationship between interest rate derivatives and exchange rate derivatives and 

risk exposures became stronger than in normal times, and the positive relationship between credit 

derivatives and credit risk became less pronounced. 

This article is organized as follows. Section 2 reviews the literature on financial derivatives and forms 
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hypotheses. Section 3 presents the data selection and provides a basic data description. Section 4 describes 

the empirical methodology. Section 5 contains the main empirical findings. We analyze how the use of 

financial derivatives affects BHCs’ systematic risk exposures. Section 6 concludes the article. 

2. Relation to the Literature and Hypothesis Formation 

2.1. Relation to the Literature 

Empirical literature has been inconclusive about the relationship between financial derivatives use and the 

risks of BHCs. Choi and Elyasiani (1997) find that the use of financial derivatives further exposes BHCs to 

risks and that this effect is particularly pronounced for exchange rate risk. Hirtle (1997) finds evidence for 

the positive relationship between interest rate derivatives and systematic interest rate risk of a BHC (see 

also Choi, Elyasiani, and Kopecky (1992) and Gunther and Siems (2002)). More recently, Yong, Faff, and 

Chalmers (2009) were unable to confirm any impact of financial derivatives on exchange rate risk on a 

sample of Asia-Pacific banks. However, they found that interest rate derivatives activities are positively 

associated with long-term interest rate risk exposure but negatively associated with short-term interest rate 

exposure. 

Chaudhry et al. (2000) analyze how different types of exchange rate derivatives affect BHCs’ exposure 

to risks. They find that exchange rate options tend to increase risk whereas swaps are mainly used to 

mitigate risk exposures. Carter and Sinkey (1998) focus on large community banks that act as end-users of 

interest rate derivatives. They find that interest rate derivatives are positively associated with interest rate 

risk. Cyree, Huang, and Lindley (2012) show that financial derivatives contributed neither to the increase in 

bank values in times of growth nor to the depletion of bank values during the global financial crisis. Minton, 

Stulz, and Williamson (2009) argue that the use of credit derivatives by banks is limited and question the 

benefits of credit derivatives used for hedging purposes. 

Gorton and Rosen (1995) find that banks, especially large dealer banks, use interest rate derivatives 

mainly to hedge against interest rate risk. Duffee and Zhou (2001) argue that credit derivatives hedge a 

bank against financial distress and that this additional flexibility allows the bank to avoid the lemon 
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problem due to bank information superiority. In a recent study, Norden, Buston, and Wagner (2011) also 

find that banks use credit derivatives to improve their credit risk management. Mayordomo, 

Rodriguez-Moreno, and Peña (2014) analyze the impact of financial derivatives on bank systemic risk. 

Our main contribution is to disentangle systematic (i.e., undiversifiable) risk into three 

components—systematic interest rate, exchange rate, and credit risk—at the same time. This allows us to 

jointly analyze the impact of interest rate derivatives, exchange rate derivatives, and credit derivatives on 

the corresponding systematic risks. In addition, we analyze how bank-specific characteristics (i.e., the size 

and capital of a BHC), the purpose of the financial derivatives (i.e., hedging vs. trading), and the global 

financial crisis impact the relationship between financial derivatives and systematic risks. 

2.2. Hypothesis Formation 

Broadly speaking, banks may employ financial derivatives to follow two objectives that sometimes conflict. 

First, banks may use financial derivatives for hedging purposes to lower their risk exposures. Second, 

banks may use financial derivatives for speculative purposes to collect revenues and fees (mostly related to 

financial derivatives trading and origination), which may increase banks’ risk exposures. 

According to risk management theory (Froot et al., 1993; Stulz, 1996), banks would employ hedging 

strategies to lower the costs associated with costly external funding. Raising external funds may be costly 

for a bank, especially in an unfavorable external environment (see Admati et al. (2012)). A bank partially 

avoids a refinancing need by hedging uncontrollable risks (Froot et al., 1993), especially interest rate risk 

and exchange rate risk, lowering its funding costs. In the spirit of Diamond (1984), banks use financial 

derivatives to hedge against uncontrollable risks, such that they can focus on their core activity: monitoring 

their borrowers. Boot and Thakor (1991) argue that banks with large off–balance-sheet activities (e.g., loan 

commitments) lower their risk exposures compared to banks that lend on a spot market. Their result dwells 

on the observation that a loan commitment locks a bank into the current interest rate, which mitigates the 

asset substitution problem of the bank’s borrowers if the interest rates rise in the future. If the hedging 

purpose of financial derivatives prevails, we anticipate that higher derivatives use is associated with lower 

systematic risk exposures of a BHC. 
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However, hedging with financial derivatives also has a dark side. Morisson (2005) argues that the 

informational value of a bank loan ceases to exist if banks can trade on the credit derivatives market. More 

specifically, when the bank obtains credit default protection, it is no longer exposed to the borrower’s 

potential default. Consequently, the bank can no longer commit to monitoring and screening its borrowers, 

which increases its risk.
2
 

Large investment banks in particular see their core business in generating and trading financial 

derivatives and other innovative financial products (Boot and Marinč, 2008). Their engagement in financial 

derivatives business may then be driven by profit motives rather than by hedging objectives. Banks may 

use financial derivatives to expose themselves to additional systematic risk exposures and herd with other 

banks (Acharya and Yorulmazer, 2008). Boot (2014) argues that information technology and related 

financial innovations, such as the plethora of financial derivatives that originated in the securitization 

process, have promoted market-driven behavior of banks (see also Boot and Thakor (2010) and Marinč 

(2013)). Banks have become increasingly exposed to systematic risks on financial markets (and, vice-versa, 

financial markets are largely affected by banks; see Fiordelisi and Marques-Ibanez (2013)). If this 

speculative purpose of financial derivatives prevails, we anticipate that financial derivatives will be 

associated with higher systematic risk exposures of BHCs. 

To analyze whether financial derivatives are used for hedging or speculative purposes, we set up the 

following first hypothesis. 

H1: Financial derivatives (i.e., interest rate derivatives, exchange rate derivatives, and credit 

derivatives) impact the (systematic interest rate, exchange rate, and credit) risk of a BHC. 

To further analyze the relationship between financial derivatives and risk, we use the classification 

from Accounting Standards SFAS 133 (Statement of Financial Accounting Standards 133, Accounting for 

Derivative Instruments and Hedging Activities; FASB (1998)), which demands that banks classify 

                                                      

2 In addition, the adverse selection problem may also be present. A bank may want to buy credit protection against the 

borrowers it perceives as most risky. This is aligned with empirical evidence from Dahiya, Puri, and Saunders (2003) that identifies 

a significant negative stock price reaction for a borrower when a bank announces that the borrower’s loan is to be sold. Dewally 

and Shao (2012) find that the use of financial derivatives by BHCs increases their opacity. 
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derivatives into two categories: for hedging and for trading purposes. Derivatives are classified for hedging 

if they are of a certain type (i.e., if they hedge against the changes in the value or cash flows) or if they 

hedge risks from specific exposures.
3
 In addition, the mitigating relationship between the financial 

derivative and the hedged risk exposures needs to be proven. This may suggest that financial derivatives for 

hedging are generally associated with lower risks of a BHC. However, SFAS 133 requires the 

establishment of the hedging relationship at the level of a specific risk exposure rather than at the enterprise 

level. It may happen that financial derivatives for hedging may hedge a bank against the specific risk 

exposure, but increase the risk at the enterprise level. In addition, banks may strive to classify their 

financial derivative holdings as financial derivatives for hedging rather than for trading due to more 

favorable regulatory treatment.
4
 Our task is to determine whether derivatives for hedging will lower risks 

at the level of a BHC. 

H1a: Financial derivatives for hedging impact risks of a BHC. 

In addition to hedging purposes, banks also use financial derivatives for trading purposes. Bank 

derivatives for trading can typically be decomposed into proprietary derivative positions, customer-related 

derivatives, and positions used for hedging purposes. Whereas proprietary trading in derivatives is 

considered a profit-generating activity without an expressed hedging objective, the customer-related 

derivatives and positions used for hedging also have a hedging dimension attached to them. For example, 

revenues from trading derivatives come from generated fee income and stronger customer relationships. If 

used for hedging purposes, financial derivatives can prevent financial distress of bank customers that buy 

them (e.g., small banks and nonfinancial firms), increasing the stability of bank revenues. The direction of 

relationship between derivatives for trading and a BHC’s risk is therefore ambiguous. 

H1b: Financial derivatives for trading impact risks of a BHC. 

                                                      

3 See Ahmed, Kilic, and Lobo (2011) for further description of SFAS 133 and detailed comparison with previous accounting 

standards SFAS 52 and SFAS 80, including the impact of the accounting change on the hedging effectiveness of derivatives. 

4 Our analysis may relate to the scant literature on regulatory compliance. Bajo et al. (2009) find that family firms and firms 

with an established corporate ethos comply with regulations more often than others. Considering that family firms are typically 

small, we anticipate that smaller size of a BHC might better support regulatory compliance in classification of financial derivatives. 
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We also aim to analyze the determinants of the relationship between financial derivatives and risks. 

Undercapitalized banks in particular may use financial derivatives to lower the probability of default and in 

this way avoid the costs of financial distress (e.g., due to a bank run; see Bauer and Ryser (2004)). In this 

view, banks would especially hedge the risks that exacerbate the costs of financial distress (see Smith and 

Stulz (1985) and Stulz (2003)). Consistent with this theory, Purnanandam (2007) shows empirically that 

banks closer to financial distress hedge against interest rate risk more aggressively. 

Rampini and Viswanathan (2010) provide an alternative risk management theory. In their view, 

financially constrained firms have little leeway in scraping together resources for current investment.
5
 

Engaging in costly risk management practices would further exhaust their investment capabilities and more 

current investment would be foregone. Rampini and Viswanathan (2010) predict that capital-constrained 

firms hedge less than well-capitalized firms. In our setting, weakly-capitalized BHCs would hedge less than 

well-capitalized BHCs. 

H2: The relationship between financial derivatives and risks is affected by a BHC’s capital strength. 

Another determinant of the relationship between derivatives and risks may be a BHC’s size. Bank 

involvement in dealing and trading in financial derivatives markets requires a substantial investment in 

capital, skilled employees, and good reputation, which all act as entry barriers for small banks. Tufano 

(1989) analyzes financial innovations and the first-mover advantage in investment banking in light of the 

substantial costs associated with the development of a new product. Hunter and Timme (1986) argue that 

size and technical efficiencies allow large banks to take a lead in financial innovations. Consequently, 

trading activities of financial derivatives are limited to a set of large banks, whereas smaller banks have 

little chance to provide full-size risk management services and a broad range of financial derivatives 

products to their clients. 

Thakor (2012a) builds a theory of financial innovation in which banks offer innovative products that 

are opaque to investors. Opaqueness of innovations allows for higher profit in a highly competitive banking 

                                                      

5 Géczy, Minton, and Schrand (1997) show that corporations use exchange rate derivatives to mitigate cash flow variations, 

such that they are able to exploit profitable growth opportunities. For further determinants of corporate hedging, see Nance, Smith, 

and Smithson (1993) and Mian (1996). 
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sector but at the same time gives rise to refinancing risk, potentially precipitating a financial crisis. Thakor 

(2012a) predicts a positive relationship between bank opaqueness and financial innovation. Under the 

assumption that larger banks are also more opaque, the empirical prediction would be that the relationship 

between financial derivatives and risks is more pronounced for larger banks. 

H3: The positive relationship between financial derivatives and risks intensifies for larger BHCs. 

3. Data Sources, Sample Selection, and Data Description 

We combine data from several sources. For financial derivatives data, we collected firm-level data from the 

FR Y-9C report (Consolidated Financial Statements for Holding Companies) from 1997 to 2012.
6
 We use 

historical BHCs’ stock prices from the Center for Research in Security Prices (CRSP) at the University of 

Chicago. Macroeconomic data were obtained from the Federal Reserve Board of Governors.
7
 Stock price 

and macroeconomic data are monthly data between 1997 and 2012. We also split BHCs into large BHCs 

(whose total assets are equal to or higher than $50 billion) and small BHCs (whose total assets are less than 

$50 billion).
8
 Table 1 presents the variables, their definitions, and sources. 

<Insert Table 1 here> 

Table 2 summarizes the use of financial derivatives held by BHCs in the fourth quarter of 2012. 

Following Guay and Kothari (2003) and Cyree et al. (2012), we use notional principal amounts to depict a 

BHC’s derivatives position. Panel A of Table 2 provides a breakdown of financial derivatives by contract 

types for all U.S. BHCs included in the FR Y-9C report (column 1), the BHCs included in our sample 

(column 2), and the large BHCs in our sample (column 4). In the fourth quarter of 2012, BHCs’ assets 

                                                      

6 These data are available at: https://www.chicagofed.org/applications/bhc_data/bhcdata_index.cfm. 

7 These data are available at: http://www.federalreserve.gov/econresdata/default.htm. 

8 Our decomposition is consistent with the classification of sections 165 and 166 of the Dodd–Frank Act, in which BHCs 

with $50 billion or more in consolidated assets are automatically considered to be systemically important institutions (Dodd–Frank 

Wall Street Reform and Consumer Protection Act and Independent Commission on Banking (2011)). See also 

http://www.federalreserve.gov/newsevents/testimony/gibson20120516a.htm. 

http://www.federalreserve.gov/newsevents/testimony/gibson20120516a.htm
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reached $17.6 trillion and held nearly $270 trillion of financial derivative contracts, indicating that the size 

of financial derivative contracts was more than fifteen times that of the BHCs’ total assets. Interest rate 

derivative contracts (including futures, forwards, swaps, and options) accounted for more than $228 trillion 

and nearly 84% of the total amount of financial derivatives. Exchange rate derivative contracts and credit 

derivative contracts accounted for $31.3 trillion and $10.3 trillion, respectively. Among the interest rate 

derivative contracts, swaps were the largest individual derivative contract type. They accounted for more 

than $155 trillion and nearly 57% of interest rate contracts. Among the exchange rate derivative contracts, 

exchange rate forwards were the most important individual contract type. The value of exchange rate 

forwards was $14.3 trillion, nearly 46% of all exchange rate derivative contracts. Credit default swaps 

accounted for 95% of all credit derivatives held by U.S. BHCs. 

<Insert Table 2 here> 

Column 2 of Panel A summarizes financial derivatives data in the BHCs in our sample and compares 

them to the total U.S. BHCs (column 3). The total assets of the BHCs in our sample were almost $11.9 

trillion, which accounted for 68% of the total assets of total reported U.S. BHCs. The financial derivative 

contracts used by the BHCs in our sample were more than $221 trillion; that is, 82% of the total amount. 

This indicates that our sample BHCs are a good reflection of U.S. BHCs and the U.S. financial derivatives 

market. 

Column 4 of Panel A summarizes financial derivatives by the large BHCs in our sample and compares 

this to the total U.S. BHCs (column 5) and to the BHCs in our sample (column 6). Large BHCs held $11.2 

trillion of total assets, accounting for 64% of the total assets of all U.S. BHCs and 94% of total assets of the 

BHCs in our sample. Large BHCs held more than $182 trillion of financial derivative contracts, which 

accounts for 68% of the total BHCs’ financial derivative contracts and 82% of the financial derivative 

contracts in our sample. This shows that large BHCs are the main participants in the U.S. financial 

derivatives market. 

Panel B of Table 2 presents the breakdown of financial derivatives with respect to their reported 

purposes (trading vs. hedging). More than $253 trillion (out of $270 trillion held by BHCs in total) of 

financial derivative contracts were held for trading, which accounts for over 94% of all financial derivative 
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contracts. The financial derivatives held for trading were mainly (i.e., 71% of them) concentrated in large 

BHCs. Concentration of financial derivatives in large BHCs was less pronounced for financial derivatives 

held for hedging purposes. Large BHCs held 65.6% of all financial derivatives for hedging purposes. The 

implication is that the small BHCs in our sample predominantly act as end-users in the financial derivatives 

market and mainly classify financial derivatives for hedging purposes. 

Table 3 compares the means of on–balance-sheet and off–balance-sheet variables for the total sample 

BHCs and the two subsamples (i.e., large BHCs and small BHCs) from 1997 to 2012. We report the means, 

the difference in means, and t statistics based on unequal group variance. Panel A depicts the use of interest 

rate derivatives. Large BHCs have a lower interest margin ratio, more loans and deposit, and more interest 

rate derivatives than small BHCs. Panel B focuses on exchange rate variables. Large BHCs have more 

foreign currency assets and deposits, and are more active in the exchange rate derivatives market than small 

BHCs. Panel C depicts credit risk variables. Large BHCs have higher market liquidity and funding liquidity, 

more loan charge-offs, and more loan provisions and non-performing loans, and they hold more credit 

derivatives than small BHCs. Panel D presents control variables. Large BHCs’ total assets are thirty times 

higher than those of small BHCs, they have a lower capital ratio, and they hold more financial derivatives. 

<Insert Table 3 here> 

Table 3 indicates that large BHCs mainly focus on trading-related activities in the financial derivatives 

business, whereas small BHCs use financial derivatives products mainly for hedging purposes as end-users. 

4. Empirical Methodology 

The empirical analysis employs a two-stage time-series cross-section regression model to examine the 

relationship between systematic risk and the use of financial derivatives. The regression proceeds in two 

stages (consistent with Fama and French (1992)). In the first stage, the stock return of each BHC is 

regressed against the changes in the market return, interest rate, exchange rate, and credit spread. In this 

way we obtain risk betas that measure the BHC’s systematic (i.e., nondiversifiable) risk exposure towards 

market risk, interest rate risk, exchange rate risk, and credit risk. In the second-stage regression, the risk 
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betas are regressed against the on–balance-sheet variables and financial derivatives variables. 

First-Stage Regression: The monthly stock returns of publicly traded BHCs are used to measure 

systematic exposures of each bank towards market risk, interest rate risk, exchange rate risk, and credit risk. 

Such a multi-factor model has also been employed by Flannery and James (1984), Choi and Elyasiani 

(1997), and Hirtle (1997). The first-stage regression is as follows: 

 

𝑆𝑡𝑜𝑐𝑘 𝑅𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = αi + βMarket,𝑖𝑡𝑀𝑎𝑟𝑘𝑒𝑡 𝑅𝑒𝑡𝑢𝑟𝑛𝑖𝑡 + βInterest,𝑖𝑡𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖𝑡 + βExchange,𝑖𝑡𝐸𝑥ℎ𝑐𝑎𝑛𝑔𝑒 𝑅𝑎𝑡𝑒𝑖𝑡 +

βCredit,𝑖𝑡𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑖𝑠𝑘𝑖𝑡 + ϵ𝑖𝑡                                                                                                                               (1) 

 

where βMarket,𝑖𝑡, βInterest,𝑖𝑡 , βExchange,𝑖𝑡, βCredit,𝑖𝑡  are systematic risk exposures of BHC i towards 

market risk, interest rate risk, exchange rate risk, and credit risk at time t, respectively; αi are constant error 

terms, and εit are random error terms. 

The dependent variable Stock Return is the excess rate of stock return over the risk-free rate (i.e., 

annualized rate on three-month U.S. treasury bills). The independent variable Market Return denotes the 

excess rate of return on the Standard and Poor’s 500 index over the risk-free rate; Interest Rate is defined as 

the rate of change in the price of the three-month U.S. treasury bill rate (i.e., (√
1+r𝑡−1

1+r𝑡

4
− 1)), where r is the 

annualized rate on three-month U.S. treasury bills; following Francis, Hasan, and Hunter (2008), Exchange 

Rate is the rate of change in the inverse of the nominal broad dollar index (i.e., (et−et−1) / et−1), where et is 

the value of basket of foreign currencies against the U.S. dollar at time t,
9
 and Credit Risk is defined as the 

change of BBB bond yield (i.e., (bt−bt−1) / bt−1), where bt is the five-year corporate BBB bond yield in the 

U.S. market at time t. All data are calculated on a monthly basis. 

To adjust for possible bias due to cross-equation dependencies, the regression equations for each BHC 

are estimated as a simultaneous equation system, using a modified seemingly unrelated technique (SUR). 

                                                      

9 The nominal broad dollar index is a weighted average of the foreign exchange value of the U.S. dollar against the currencies of a 

broad group of major U.S. trading partners. Weights for the broad index can be found at 

http://www.federalreserve.gov/releases/H10/Weights. For more information on exchange rate indexes for the U.S. dollar, see 

“Indexes of the Foreign Exchange Value of the Dollar,” Federal Reserve Bulletin, 91:1 (Winter 2005), pp. 1–8 

(http://www.federalreserve.gov/pubs/bulletin/2005/winter05_index.pdf). 

http://www.federalreserve.gov/releases/H10/Weights
http://www.federalreserve.gov/pubs/bulletin/2005/winter05_index.pdf
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The modified SUR technique, developed by Chamberlain (1982), MaCurdy (1982), and Choi and Elyasiani 

(1997), is a variation of the standard SUR method and produces asymptotically efficient estimates without 

imposing either conditional homoskedasticity or serial independence restrictions on disturbance terms.
10

 

The market model regressions are performed quarterly by using a four-year rolling window between 

1997 and 2012 to estimate quarterly-varying beta coefficients for each BHC. This process results in 

separate risk betas for each BHC for each quarter in the sample.
11

 The values of βMarket,it, βInterest,it, βExchange,it, 

and βCredit,it are therefore quarterly and bank-specific data, and are treated as panel data in the second-stage 

regression. 

Second-Stage Regression: In the second stage, we follow Hutson and Stevenson (2009), Choi and 

Jiang (2009), and Bredin and Hyde (2011), and regress betas (i.e., interest rate risk βInterest,it, exchange rate 

risk βExchange,it, and credit risk βCredit,it) generated in the first stage in a panel data regression against 

bank-specific on–balance-sheet and off–balance-sheet (i.e., financial derivatives) variables. To increase the 

accuracy of second-stage estimation, we follow Doidge, Griffin, and Williamson (2006) and Chue and 

Cook (2008) and weight each observation by the inverse of the standard errors of βInterest,it, βExchange,it, and 

βCredit,it, obtained in the first stage. With this procedure, the betas that are estimated more precisely in the 

first-stage regression receive a heavier weight in the second-stage regression. 

The equations can be written as follows: 

 

βInterest,𝑖𝑡 = γ𝑖 + ∑ δ𝑗X𝑗𝑖𝑡 + ∑ (η𝑗j𝑗 + μjZ𝑗𝑖𝑡)Y𝑗𝑖𝑡 + ∑ 𝜚𝑗𝑗 𝑍𝑗𝑖𝑡 + v YEAR𝑡 + ϵ𝑖𝑡          (2) 

 

where Xjit are on–balance-sheet variables (including Interest Margin, C&I Loans, Mortgage Loans, Other 

Loans, and Domestic Deposits) and three control variables (Size, Capital Ratio, and GDP Growth), and Yjit 

are the notional principal amounts of interest rate derivatives used. In a slightly changed specification, Yjit 

can be Interest Rate Derivatives for Trading and Interest Rate Derivatives for Hedging. Potential 

                                                      

10 The SUR regression has been employed in recent studies by Viale, Kolari, and Fraser (2009), Yong et al. (2009), Ammer, 

Vega, and Wongswan (2010), Białkowski, Etebari, and Wisniewski (2012), and Lim, Sum, and Khun (2012). 

11 A number of BHCs drop out of the sample because of mergers and failures during our sample period. 
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determinants of the relationship between financial derivatives and risks are included in Zjit and include the 

crisis dummy variable Crisist, the level of regulatory capital ratio Capital Ratioit and Tier 1 Ratioit, size 

variables Sizeit, and the dummy variable SIFIi, denoting a large BHC (see Table 1 for precise definition of 

variables). The regression also includes the bank-specific fixed effects and yearly dummy variables to 

control for macroeconomic factors that may vary over time. Standard errors (εit) are 

heteroskedasticity-consistent. 

 

βExchange,𝑖𝑡 = Ф𝑖 + ∑ ξ𝑗A𝑗𝑖𝑡 + ∑ (ς𝑗j𝑗 + ωjZ𝑗𝑖𝑡)B𝑗𝑖𝑡 + ∑ 𝜑𝑗𝑗 𝑍𝑗𝑖𝑡 + ρ YEAR𝑡 + ϵ𝑖𝑡   (3) 

 

where Аjit are on–balance-sheet variables (including Assets in Foreign Currencies and Foreign Exchange 

Deposits) and three control variables (Size, Capital Ratio, and GDP Growth) and Вjit are the notional 

principal amounts of exchange rate derivatives used. In a slightly changed specification, Вjit can be 

Exchange Rate Derivatives for Trading and Exchange Rate Derivatives for Hedging. 

 

βCredit,𝑖𝑡 = ψ𝑖 + ∑ μ𝑗O𝑗𝑖𝑡 + ∑ (ν𝑗j𝑗 + τjZ𝑗𝑖𝑡)P𝑗𝑖𝑡 + ∑ 𝜅𝑗𝑗 𝑍𝑗𝑖𝑡 + σ YEAR𝑡 + ϵ𝑖𝑡    (4) 

 

 

where Оjit are on–balance-sheet variables (including Market Liquidity, Funding Liquidity, Non-Performing 

Loans, Loan Charge-Offs, and Loan Loss Provisions) and three control variables (Size, Capital Ratio, and 

GDP Growth), and Рjit are the notional principal amounts of credit derivatives used. In a slightly changed 

specification, Рjit can be Gross Credit Protection and Net Credit Protection Bought. 

5. Empirical Results 

5.1. First-Stage Regression Results 

In the first stage, we estimate the beta coefficients of market risk, interest rate risk, exchange rate risk, and 

credit risk for each BHC in each quarter in our sample. 

<Insert Table 4 here> 
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Correlations between the first-stage variables are shown in Table 4. We observe from Table 4 that 

excess stock returns are significantly negatively correlated with changes in bond yields but significantly 

positively correlated with changes in interest rate and exchange rate. Excess stock returns are positively and 

significantly correlated with excess market returns for the total sample and small BHCs, whereas the 

relationship is insignificant for large BHCs. 

In Table 5, we report the results of the multifactor index model based on the entire sample period for 

the total sample, large BHCs, and small BHCs. The results indicate that market risk beta (βMarket) and 

interest rate beta (βInterest) are statistically significant (at the 1% level on two-tailed tests) for the total sample 

and for two subsamples (large BHCs and small BHCs). Exchange rate beta (βExchange) is significant at the 1% 

level for the total sample and small BHCs, but for the large BHCs at a lower level (10%). Credit risk beta 

(βCredit) is significant in all cases (at least at the 5% level). 

<Insert Table 5 here> 

Table 5 compares risk betas across large and small BHCs. Market risk beta (βMarket) is higher for large 

BHCs, followed by the total sample and small BHCs. This is consistent with the popular notion that large 

BHCs, acting as market makers and holding a large proportion of financial derivatives for trading purposes, 

are more exposed to market risk (Standard and Poor's, 2011). In contrast, small BHCs are more sensitive to 

systematic interest rate risk, exchange rate risk, and credit risk than large BHCs. Higher sensitivity to 

systematic interest rate risk and credit risk is aligned with the notion that lending (and associated credit risk) 

is the core business of small BHCs. 

In Table 6, we focus on a subset of BHCs that started using the financial derivatives (interest rate 

derivatives, exchange rate derivatives, or credit derivatives) during the sample period and compare their 

risk exposures before and after the use of the financial derivatives. The BHCs are exposed to a higher level 

of systematic interest rate risk, exchange rate risk, credit risk, and market risk if they start using interest 

rate derivatives, exchange rate derivatives, and credit derivatives (see Table 6). The changes in systematic 

risks are statistically significant in the case of interest rate derivatives and exchange rate derivatives, but 

not for credit derivatives. 

<Insert Table 6 here> 
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Figures 5 through 8 depict the average systematic interest rate risk, exchange rate risk, credit risk, 

market risk exposures, and their 10% confidence interval for all BHCs and for large and small BHCs. 

Systematic interest rate risk, credit risk, and market risk exposures of BHCs increased substantially during 

the global financial crisis. Consistent with hypothesis H3, large BHCs are more exposed to higher 

systematic interest rate risk, exchange rate risk, credit risk, and market risk exposures than small BHCs, 

especially during the global financial crisis (see Figures 5, 6, 7, and 8). In contrast, idiosyncratic risk was 

lower during the financial crisis and small BHCs are exposed to higher idiosyncratic risk than large BHCs 

(see Figure 9). 

<Insert Figure 5 to Figure 9 here> 

Figures 10 through 12 provide the first inspection of the impact of financial derivatives (i.e., interest 

rate derivatives, exchange rate derivatives, and credit derivatives) on systematic risk exposures. BHCs are 

split into tertiles according to how intensively they use financial derivatives (interest rate derivatives / total 

assets, exchange rate derivatives / total assets, and credit derivatives / total assets). Figure 10 shows that the 

top tertile of BHCs (i.e., the BHCs with the most intensive use of interest rate derivatives) were exposed to 

the highest systematic interest rate risk during the global financial crisis. Figures 11 and 12 show that the 

tertile of BHCs with the highest use of exchange rate derivatives and credit derivatives were exposed to the 

highest systematic exchange rate risk and credit risk exposures during the global financial crisis. 

<Insert Figure 10 to Figure 12 here> 

5.2. Bank-Specific Determinants of Risk Betas: Initial Analysis 

We now present the second-stage regression using the fixed effects panel data regression model based on 

(2), (3), and (4).
12

 Correlations among the variables used in the second-stage estimation are presented in 

Table 7. Correlations among on–balance-sheet variables and off–balance-sheet variables related to interest 

rate risk (in Panel A) are generally low, whereas the correlations among BHCs’ size and interest rate 

derivatives variables (interest rate derivatives for trading, interest rate derivatives for hedging, and interest 

                                                      

12 The Hausman test indicates that a fixed effects model should be used rather than a random effects model. 
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rate derivatives) are higher (above 0.2). This indicates that there is no multicollinearity problem between 

the on–balance-sheet variables and that a BHC’s size is an important driver of the use of interest rate 

derivatives. The correlations between variables related to exchange rate risk and credit risk are presented in 

Panels B and C of Table 7, respectively. 

<Insert Table 7 here> 

As a robustness check, we also employ an instrumental-variables estimator. We are concerned about 

the potential endogeneity of the financial derivatives variables in the fixed effects model. In particular, the 

changes of risk betas of BHCs may not be driven by financial derivatives alone, but also by other 

unidentified variables that also affect financial derivatives. For example, BHCs may respond to the 

increased exposure to trading revenues by employing more financial derivatives. To deal with this 

endogeneity, we need to find valid instruments that are uncorrelated with the error term but correlated with 

our dependent variable. 

We account for potential endogeneity of financial derivatives variables by instrumenting them with 

their one-quarter lagged terms, exposure variables from trading revenues (Interest Rate Exposures, Foreign 

Exchange Exposures, and Credit Exposures), and Income Tax Rate.
13

 Following Baum (2006), we employ 

the two-stage least squares (2SLS) estimator to obtain a consistent and efficient estimation in the presence 

of non-i.i.d. errors. Using the Anderson and Rubin (1949) test of the validity of the instruments, the 

hypothesis that the instruments are not valid is rejected at the 5% level for all regression models based on 

(2), (3), and (4). Hansen’s J statistics, reported at the bottom of the tables, provide a test for the joint 

validity of instruments. We never reject the null hypothesis that the overidentifying restrictions are correct. 

In addition to this, the underidentification test (measured by the Kleibergen–Paap rk LM statistic; 

(Kleibergen and Paap, 2006) and weak identification test (measured by the Cragg–Donald Wald F statistic 

(Cragg and Donald, 1993), and Kleibergen–Paap Wald rk F statistic (Baum et al., 2007)) also confirm the 

validity of instrumental variables. 

As an additional robustness check, we use a dynamic panel-data setup to account for potential 

                                                      

13 Berger and Bouwman (2013) use corporate income tax rates as an instrument for the level of bank capital. 
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endogeneity of our dependent variables risk betas in (2), (3), and (4). If lagged risk beta is correlated with 

the panel-level effects, the estimator may become inconsistent. We use the two-step difference generalized 

method of moments (GMM) procedure of Arellano and Bond (1991) for the estimation of (2), (3), and (4), 

in which the lagged levels of the regressor are instruments for the equations in first differences. The 

Arellano–Bond estimator is useful for obtaining unbiased and efficient estimates in short dynamic panels 

with lagged endogenous variables as an explanatory variable. Our sample has a large sample dimension and 

short time dimension. We employ a robust estimator to account for potentially non-i.i.d. errors and to 

obtain consistent standard error estimates even in the presence of heteroskedasticity or autocorrelation 

within panels. We use one-quarter lagged risk beta variables and financial derivatives variables as 

endogenous instruments and exposures variables from trading revenue (Interest Rate Exposures, Foreign 

Exchange Exposures, and Credit Exposures), Income Tax Rate and all other regressors as exogenous 

instruments (in line with Roodman (2009)).
14

 We use sets of lags (from 2 to 5) to mitigate the 

overidentification problem of endogenous instruments. 

Table 8 provides the regression results. Panel A in Table 8 shows that the use of Interest Rate 

Derivatives is positively and significantly (at 1%) associated with systematic interest rate risk exposure for 

the total sample and two subsamples. This indicates that interest rate derivatives are mainly used 

speculatively rather than for a hedging purpose: they may be used for fee-generating business such as 

trading. This result is consistent with previous studies (e.g., Hirtle, 1997; Reichert and Shyu, 2003; Yong et 

al., 2009). 

The results from Panel A show that C&I Loans, Size, and Capital Ratio are positively and significantly 

associated with systematic interest rate risk for the total sample. This is consistent with previous findings 

by Elyasiani and Mansur (1998, 2004), Saporoschenko (2002), Reichert and Shyu (2003), and Faff, 

                                                      

14
 To ensure that interest rate, foreign exchange, and credit exposures are significantly related to financial derivatives and 

uncorrelated with the risk betas, we have taken the following approach in Table 8. In Panel A, the interest rate derivatives are 

instrumented with foreign exchange and credit exposures. In Panel B, the exchange rate derivatives are instrumented with interest 

rate and credit exposures. In Panel C, the credit derivatives are instrumented with interest rate and foreign exchange exposures. 
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Hodgson, and Kremmer (2005), and indicates that especially large BHCs with higher lending activities are 

exposed to higher systematic interest rate risk exposure. GAP Ratio is negatively associated with 

systematic interest rate risk for the total sample and two subsamples. GDP Growth has a significant and 

negative impact on systematic interest rate risk exposure for small BHCs. 

<Insert Table 8 here> 

Panel B in Table 8 analyzes systematic exchange rate risk of BHCs. Exchange Rate Derivatives are 

positively and significantly (at 1%) associated with systematic exchange rate risk for the total sample, large 

BHCs, and small BHCs. This demonstrates that BHCs are exposed to higher systematic exchange rate risk 

when they use more exchange rate derivatives. In addition, the economic impact of exchange rate 

derivatives on systematic exchange rate risk is more pronounced for small BHCs than for large BHCs, 

indicating that the speculative purpose of exchange rate derivatives is stronger for small BHCs. 

Panel B in Table 8 also shows that Foreign Exchange Deposits are positively associated with 

systematic exchange rate risk exposure for the total sample and small BHCs, whereas Assets in Foreign 

Currencies are negatively associated with systematic exchange rate risk exposure for large BHCs but 

positively for small BHCs. The explanation may be that small BHCs are restricted by their small size and 

international business, and can hardly combine foreign exchange deposit-taking with lending in the same 

foreign currencies and hedge against systematic exchange rate risk exposure as large BHCs. We also see 

that Size is negatively and significantly associated with systematic exchange rate risk exposure. This may 

suggest that large BHCs in particular match assets in foreign currencies and foreign exchange deposits in 

order to lower systematic exchange rate risk exposures. 

Panel C of Table 8 depicts the systematic credit risk exposure of BHCs. The use of Credit Derivatives 

is positively and significantly related to systematic credit risk exposure for the total sample, large BHCs, 

and small BHCs. The relationship is stronger for large BHCs than for the total sample or small BHCs. This 

may indicate that especially large BHCs use credit derivatives predominantly not to hedge but to further 

expose themselves towards higher systematic credit risk exposure. 

Market Liquidity is negatively and significantly (at 1%) associated with systematic credit risk exposure. 

The explanation may be that liquid funds help BHCs mitigate their exposure to systematic credit risk. 
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Non-Performing Loans and Loan Charge-Offs are negatively associated with systematic credit risk 

exposure. Loan Loss Provisions are positively and significantly associated with systematic credit risk 

exposure. Size and GDP Growth are positively and statistically significantly (at 1%) related to systematic 

credit risk exposure for the total sample and two subsamples. 

In short, the use of interest rate derivatives, exchange rate derivatives, and credit derivatives is 

positively and significantly related to systematic interest rate, exchange rate, and credit risk. This points to 

the positive relationship between financial derivatives and risks in Hypothesis 1. 

5.3. Purposes of Financial Derivatives and Systematic Risk Exposures 

To further depict the relationship between risks and financial derivatives, we analyze how financial 

derivatives for trading and financial derivatives for hedging affect systematic interest rate risk, exchange 

rate risk, and credit risk exposures, and we analyze the impact of bank capital ratio and bank size.
1516

 

<Insert Table 9 here> 

Panel A in Table 9 shows that the positive relationship between financial derivatives and systematic 

interest rate risk is more pronounced for BHCs with a higher total capital ratio and tier 1 ratio. Interest Rate 

Derivatives for Trading and Interest Rate Derivatives for Hedging are both positively and significantly 

related to systematic interest rate risk (column 5). For BHCs with higher Capital Ratio, Tier 1 Ratio, and 

Size, the positive impact of Interest Rate Derivatives for Trading on systematic interest rate risk becomes 

stronger, whereas the impact of Interest Rate Derivatives for Hedging weakens (or is insignificant). 

Panel B in Table 9 shows that the positive relationship between exchange rate derivatives and 

                                                      

15 Bank regulatory reports separate financial derivatives (interest rate, foreign exchange, commodity, and equity derivatives) 

held for trading purposes and for purposes other than trading, but do not separately report credit derivatives held for trading and for 

hedging purposes. Hence, similar to Minton, Stulz, and Williamson (2009) and Hirtle (2009), we use net credit protection bought, 

which is the difference between the notional principal of credit derivatives on which the bank is a beneficiary (Credit Protection 

Bought) and the notional principal amount of credit derivatives on which the bank is a guarantor (Credit Protection Sold) as a 

measure of the extent to which BHCs use credit derivatives to hedge credit risk. 

16 We also included the dummy variable SIFI in the regression, but it was dropped from the model due to collinearity. 
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systematic exchange rate risk is more pronounced for larger BHCs. Exchange Rate Derivatives for Trading 

and Exchange Rate Derivatives for Hedging are both significantly and positively related to systematic 

exchange rate risk. For large BHCs and for BHC with higher Capital Ratio and Tier 1 Ratio, the positive 

relationship between Exchange Rate Derivatives for Trading and systematic exchange rate risk becomes 

more pronounced, whereas the positive relationship between Exchange Rate Derivatives for Hedging and 

systematic exchange rate risk weakens (or the impact is insignificant). 

Panel C in Table 9 shows that the positive relationship between credit derivatives and systematic credit 

risk becomes more pronounced for larger BHCs and for BHCs with lower Capital Ratio and Tier 1 Ratio. 

Gross Credit Protection and Net Credit Protection Bought are significantly and positively related to 

systematic credit risk, but this positive relationship becomes less pronounced for BHCs with higher Capital 

Ratio and Tier 1 Ratio. The positive relationship between Gross Credit Protection and systematic credit risk 

weakens for larger BHCs (but with low statistical significance), whereas the positive relationship between 

Net Protection Bought and systematic credit risk becomes more pronounced. 

Consistent with our expectations in Hypotheses 1a and 1b, both financial derivatives for hedging and 

financial derivatives for trading impact systematic risks of BHCs. We show that this relationship is positive 

and highly statistically significant. This result suggests that the real impact of financial derivatives for 

hedging on systematic risk exposure is inconsistent with their reported purpose. 

Our empirical findings support Hypothesis 3, which states that the positive relationship between 

financial derivatives and risks is stronger for larger BHCs (especially for Exchange Rate Derivatives and 

Credit Derivatives). We also find empirical support for Hypothesis 2, which states that the relationship 

between financial derivatives and risk is influenced by the BHC’s capital strength. The sign of the 

relationship, however, changes across the types of the financial derivatives. Capital Ratio and Tier 1 Ratio 

significantly strengthen the positive relationship between Interest Rate Derivatives and systematic interest 

rate risk, and weaken the positive relation between Credit Derivatives and systematic credit risk. High 

capital reinforces the positive relationship between financial derivatives for trading and systematic risks, 

but weakens the positive relationship between financial derivatives for hedging and systematic risk. This 

may indicate that weakly capitalized banks classify more derivatives as hedging derivatives to be treated 
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more favorably by the regulator, which strengthens the positive relation between financial derivatives for 

hedging and systematic risk. 

5.4. The Global Financial Crisis and Financial Derivatives 

We now analyze the impact of the global financial crisis on the relationship between financial derivatives 

and systematic risk exposures. Table 10 shows that the positive relationship between financial derivatives 

and systematic risk exposures remains unchanged when we include the crisis dummy Crisis. Crisis has a 

negative (but largely insignificant) impact on systematic interest rate risk, a positive and insignificant 

impact on systematic exchange rate risk, and a positive and highly significant impact on systematic credit 

risk. During the global financial crisis, the positive relationship between Interest Rate Derivatives and 

systematic interest rate risk intensifies, whereas the positive relation between Credit Derivatives and 

systematic credit risk becomes less pronounced. Crisis increases the positive relationship between financial 

derivatives for hedging and systematic interest rate risk, whereas it decreases the positive relationship 

between Gross Credit Protection and systematic credit risk. This provides some (but limited) evidence that 

during the crisis BHCs strove to classify more financial derivatives as derivatives for hedging purposes, 

which strengthens the positive relationship between derivatives for hedging and systematic risks. 

<Insert Table 10 here> 

5.5. The Impact of Financial Derivatives on Idiosyncratic Risk and Market Risk 

We now test the impact of financial derivatives on idiosyncratic risk (Table 11) and market risk (Table 12). 

Given the bounded nature of idiosyncratic risk (1 − R²), we use its logistic transformation risk (i.e., 

log (
1−R2

R2 )) as the dependent variable in Table 11. Table 11 shows that larger and well-capitalized BHCs face 

higher idiosyncratic risk than smaller and weakly-capitalized BHCs. The relationship between total 

financial derivatives and idiosyncratic risk is negative and significant (especially for financial derivatives 

for trading). The negative relationship exists between exchange rate derivatives and idiosyncratic risk. 

Interest rate derivatives are negatively related to idiosyncratic risk for total BHCs and for large BHCs, but 

positively for small BHCs. Credit derivatives are positively associated with idiosyncratic risk for total 
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BHCs but negatively for small BHCs. 

<Insert Table 11 and Table 12 here> 

Table 12 indicates that larger BHCs and BHCs with higher capital ratios are exposed to higher market 

risk. The relationship between financial derivatives and market risk varies across types of financial 

derivatives: Exchange Rate Derivatives are negatively and significantly related to market risk, whereas 

Interest Rate Derivatives are positively related to market risk.
17

 

6. Conclusions 

We examine whether financial derivatives magnify or mitigate systematic interest rate risk, exchange 

rate risk, and credit risk of publicly traded U.S. BHCs from 1997 to 2012. In the first-stage regression, we 

obtain betas that measure systematic interest rate risk, exchange rate risk, and credit risk. In the second 

stage, we regress risk betas generated in the first stage against financial derivatives variables. 

We show that financial derivatives are positively and significantly related to systematic risk exposures 

of BHCs. Higher use of interest rate derivatives, exchange rate derivatives, and credit derivatives 

corresponds to greater systematic interest rate risk, exchange rate risk, and credit risk. The positive 

relationship strengthens with the size of a BHC. We establish a positive relationship between trading 

derivatives and risks as well as between hedging derivatives and risks. 

Policy implications immediately follow. Our analysis shows that further caution is needed regarding 

BHCs’ engagement in the derivatives business, giving further support for limiting the use of financial 

derivatives across BHCs. Many recent regulatory attempts aim to separate commercial banking from more 

risky banking activities such as engagement in proprietary trading (see the Volker rule under the Dodd–

Frank Wall Street Reform and Consumer Protection Act and Independent Commission on Banking (2011) 

                                                      

17 To assess the reliability of our results, we conducted several robustness checks. We used the change in the difference 

between BBB bond yield and the risk-free rate in the first-stage regression as an alternative definition of Credit Risk. In addition, 

we used several different instrument variables in our estimations. Our findings are qualitatively robust compared to alternative 

specifications. The results are available upon request. 
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and Boot and Ratnovski (2013) for theoretic analysis). Regulators need to think how to reverse the positive 

relationship between derivatives and systematic risks and at the same time preserve the efficiency of bank 

risk management (see also Thakor (2012b)). In this light, regulators aim to separate financial derivatives 

that are used for hedging from the ones generated in the proprietary trading business. The problem that may 

occur is that it is difficult to determine when financial derivatives are used for trading purposes and when 

for hedging purposes. We show that financial derivatives for hedging (and trading) purposes are associated 

with higher systematic risks of BHCs. This indicates that prohibiting financial derivatives for trading may 

give a false sense of safety because risks may then concentrate in financial derivatives for hedging 

purposes. 
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Table 1 Description of Variables 

Variable  Definition  Data Sources 
First-Stage Variables   

Stock Return Measured by the excess rate of return of stock price over the risk-free rate Center for Research in Security Prices 
Market Return Measured by the excess rate of return on market portfolio S&P 500 over the risk-free rate Center for Research in Security Prices 
Interest Rate Measured by the percentage changes of the price of three-month U.S. treasury bills  H.15, Federal Reserve Board of Governors 
Exchange Rate Measured by the change in the inverse of nominal broad dollar index G.5, Federal Reserve Board of Governors 
Credit Risk Measured by the change of five-year BBB bond yield Center for Research in Security Prices 
Second-Stage Variables   

Interest Margin (Interest margin) / average interest earning assets FR Y-9C, BHCK4074 / earning assets) 
C&I Loans Commercial and industrial loans / total assets FR Y-9C, (BHCK1763 + BHCK1764) / total assets 
Mortgage Loans Mortgage loans / total assets FR Y-9C, (BHCK1410 + BHCK1590) / total assets 
Other Loans (Loans – commercial and industrial loans -- mortgage loans) / total assets FR Y-9C, (BHCK2122 − BHCK1766 − BHCK1410 − BHCK1590) / total assets 
Domestic Deposits Domestic deposits / total assets FR Y-9C, (BHDM6631 + BHDM6636) / total assets 
GAP Ratio Interest sensitive assets that are repriceable within one year or mature within one year / interest 

rate-sensitive liabilities that are repriceable within one year or mature within one year  

FR Y-9C, BHCK3197 / BHCK3296 

Interest Rate Exposures Interest rate exposures / total assets FR Y-9C, BHCK8757 / total assets 
Interest Rate Derivatives for Trading Notional principal amounts of interest rate contracts for trading purposes / total assets FR Y-9C, BHCK A126 / total assets 
Interest Rate Derivatives for Hedging Notional principal amounts of interest rate contracts for other-than-trading purposes / total assets FR Y-9C, BHCK 8725 / total assets 
Interest Rate Derivatives Notional principal amounts of interest rate contracts / total assets FR Y-9C, (BHCK A126 + BHCK 8725) / total assets 
Assets in Foreign Currencies Assets in foreign offices / total assets FR Y-9C, (BHCK0397 + BHCK1742 + BHCK1746 + BHCK2081 + BHCK1296) / total assets 
Foreign Exchange Deposits Deposits denominated in foreign currencies and in foreign offices / total assets FR Y-9C, (BHFN6631 + BHFN6636) / total assets 
Foreign Exchange Exposures Foreign exchange exposures / total assets FR Y-9C, BHCK8758 / total assets 
Exchange Rate Derivatives for Trading Notional principal amounts of exchange rate contracts for trading purposes / total assets FR Y-9C, BHCK A127 / total assets 
Exchange Rate Derivatives for Hedging Notional principal amounts of exchange rate contracts for other-than-trading purposes / total 

assets 

FR Y-9C, BHCK 8726 / total assets 
Exchange Rate Derivatives Notional principal amounts of exchange rate contracts / total assets FR Y-9C, (BHCK A127 + BHCK 8726) / total assets 
Market Liquidity (Cash + securities + fed funds lent) / total assets FR Y-9C, (BHCK0081 + BHCK0395 + BHCK0397 + BHCK1754 + BHCK1773) / total assets 
Funding Liquidity  (Federal funds sold + securities purchased under agreements) / total assets FR Y-9C, (BHDMB987 + BHCKB989) / total assets  
Non-Performing Loans (Total amount of loans classified as non-performing ) / total assets FR Y-9C, (BHCK5524 + BHCK5525 + BHCK5526) / total assets 
Loan Charge-Offs Loan charge-offs / total assets FR Y-9C, BHCK4635 / total assets 
Loan Loss Provisions Loan loss provisions / total assets FR Y-9C, BHCK4230 / total assets 
Credit Exposures Credit exposures / total assets FR Y-9C, F186 / total assets 
Credit Protection Sold Notional principal amounts of credit risk protection sold / total assets FR Y-9C, (BHCKC968 + BHCKC970 + BHCKC972 + BHCKC974) / total assets 
Credit Protection Bought Notional principal amounts of credit risk protection bought / total assets FR Y-9C, (BHCKC969 + BHCKC971 + BHCKC973 + BHCKC975) / total assets 
Gross Credit Protection (Credit risk protection bought + Credit risk protection sold) / 2 FR Y-9C, ((BHCKC969 + BHCKC971 + BHCKC973 + BHCKC975) / 2 + (BHCKC968 + BHCKC970 + BHCKC972 + 

BHCKC974) / 2) / total assets 

Net Credit Protection Bought (Credit risk protection bought − Credit risk protection sold) FR Y-9C, ((BHCKC969 + BHCKC971 + BHCKC973 + BHCKC975) − (BHCKC968 + BHCKC970 + BHCKC972 + 

BHCKC974)) / total assets 

Credit Derivatives (Credit risk protection bought + Credit risk protection sold) FR Y-9C, ((BHCKC969 + BHCKC971 + BHCKC973 + BHCKC975) + (BHCKC968 + BHCKC970 + BHCKC972 + 

BHCKC974)) / total assets 

Size log (total assets) FR Y-9C, log (BHCK2170) 
Capital Ratio Total risk-based capital ratio FR Y-9C, BHCK7205 
Tier 1 Ratio Tier 1 capital ratio FR Y-9C, BHCK8274 / BHCK2170 
GDP Growth GDP growth in each state http://www.bea.gov/regional/ 
Income Tax Rate Corporate income tax rates in each state; because the data before 2000 are missing, we use the 

income tax rate in 2000 to measure the corporate income tax rates from 1997 to 1999 

www.taxfoundation.org 

Crisis Equals 1 during the financial crisis (i.e., from the third quarter of 2007 to the fourth quarter of 

2010) and 0 otherwise. 

 

SIFI Equals 1 if the asset of the BHCs is larger than or equal to $50 billion, and 0 otherwise.  
Total Financial Derivative Interest Rate Derivatives + Exchange Rate Derivatives + Credit Derivatives  
Financial Derivatives for Trading Interest Rate Derivatives for Trading + Exchange Rate Derivatives for Trading + Gross Credit 

Protection 

 

Financial Derivatives for Hedging Interest Rate Derivatives for Hedging + Exchange Rate Derivatives for Hedging + Net Credit 

Protection Bought 

 

   

 

http://www.bea.gov/regional/
http://www.taxfoundation.org/
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Table 2 Financial Derivatives Used by U.S. BHCs (Notional principal amounts, $ billion) 

 U.S. BHCs Included 

in FR Y-9C Report  

BHCs in Our Sample       Large BHCs in Our Sample 

Panel A: Types of Financial Derivatives 

 Value Value 

 

% of Total  

 

Value    % of Total  

 

% of Sample 

Interest Rate Contracts 1      2         3      4      5 6 

Futures 5,820 3,830 65.81 3,810 65.46 99.48 

Forwards 34,900 30,900 88.54 26,500 75.93 85.76 

Exchange-Traded Option 3,060 2,430 79.41 2,420 79.08 99.59 

OTC 5,350 4,130 77.20 3,580 66.92 86.68 

Swaps 155,000 128,000 82.58 101,000 65.16 78.91 

Total Interest Rate Contracts 228,000 187,000 82.02 153,000 67.11 81.82 

Exchange Rate Contracts 

Futures 100 91 91.00 84 84.00 92.31 

Forwards 14,300 12,000 83.92 11,700 81.82 97.50 

Exchange-Traded Contracts 58 47 81.66 44 76.30 93.43 

OTC 5,342 4,112 76.97 3,642 68.18 88.57 

Swaps 11,500 9,850 85.65 7,530 65.48 76.45 

Total Exchange Rate Contracts 31,300 26,100 83.39 23,000 73.48 88.12 

Credit Derivatives       

Credit Default Swaps  9,840 7,790 79.17 5,910 60.06 75.87 

Total Return Swaps 192 91.7 47.76 86.2 44.90 94.00 

Credit Options 193 164 84.97 116 60.10 70.73 

Other Credit Derivatives 105 98.6 96.19 101 93.90 97.62 

Total Credit Derivatives 10,330 8,144.3 78.84 6,213.2 60.15 76.29 

Total Assets 17,600 11,900 67.61 11,200 63.64 94.12 

Total Financial Derivatives 269,630 221,244 82.05 182,213 67.58 82.36 

Panel B: Financial Derivatives for Different Purposes 

Interest Rate Contracts Held For 

Trading 

223,000 184,000 82.51 149,000 66.82 80.98 

Interest Rate Contracts Held for 

Hedging 

4,110 3,270 79.56 3,250 79.08 99.29 

Foreign Exchange Contracts Held For 

Trading 

30,400 25,500 83.88 22,400 73.68 87.84 

Foreign Exchange Contracts Held for 

Hedging 

861 609 70.73 599 69.57 98.37 

Credit Protection Sold 9,910 7,900 79.72 6,000 60.54 75.59 

Credit Protection Bought 10,100 7,940 78.61 6,040 59.80 76.07 

Source: The financial data is for 4th quarter 2012 from FR Y-9C. 
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Table 3 Difference in Means: Financial Characteristics of BHCs, Large BHCs, and Small BHCs 

 Group Means Difference in Means 

Variable Total Sample Large (L) BHCs Small (S) BHCs L - S t statistic p value 

Panel A: Interest Rate Variables 

Interest Margin Ratio 0.021 0.019 0.022 −0.003 −9.543
***

 0.0000 

C&I Loans  0.108 0.143 0.106 0.037 15.623
***

 0.0000 

Mortgage Loans  0.473 0.301 0.484 −0.183 −48.421
***

 0.0000 

Other Loans  0.074 0.147 0.069 0.078 32.690
***

 0.0000 

Domestic Deposits 0.734 0.548 0.746 −0.198 −36.013
***

 0.0000 

GAP Ratio 0.051 0.302 0.051 0.269 3.135
***

 0.0021 

Interest Rate Options Bought  0.040 0.250 0.026 0.223 13.217
***

 0.0000 

Interest Rate Options Written 0.035 0.249 0.021 0.229 13.024
***

 0.0000 

Interest Rate Forwards & Futures  0.058 0.443 0.031 0.412 14.009
***

 0.0000 

Interest Rate Swaps  0.219 1.956 0.101 1.855 13.187
***

 0.0000 

Interest Rate Derivatives for Trading 0.303 2.699 0.140 2.559 12.901
***

 0.0000 

Interest Rate Derivatives for Hedging 0.039 0.158 0.031 0.127 20.847
***

 0.0000 

Interest Rate Derivatives 0.352 2.902 0.179 2.724 13.647
***

 0.0000 

Panel B: Exchange Rate Variables 

Assets in Foreign Currencies 0.004 0.033 0.002 0.031 15.866
***

 0.0000 

Foreign Currency Deposits 0.010 0.070 0.005 0.065 21.162
***

 0.0000 

Exchange Rate Options Bought 0.005 0.036 0.003 0.033 13.005
***

 0.0000 

Exchange Rate Options Written 0.006 0.036 0.003 0.033 12.465 
***

 0.0000 

Exchange Rate Forwards & Futures  0.043 0.410 0.017 0.393 16.435
***

 0.0000 

Exchange Rate Swaps 0.009 0.077 0.005 0.072 12.554
***

 0.0000 

Spot Exchange Rate 0.005 0.037 0.002 0.035 16.087
***

 0.0000 

Exchange Rate Derivatives for Trading 0.061 0.545 0.028 0.517 17.055
***

 0.0000 

Exchange Rate Derivatives for Hedging 0.002 0.012 0.001 0.011 16.416
***

 0.0000 

Exchange Rate Derivatives 0.063 0.560 0.029 0.531 17.346
***

 0.0000 

Panel C: Credit Risk Variables 

Market Liquidity 0.263 0.246 0.264 −0.018 −5.095
***

 0.0000 

Funding Liquidity 0.014 0.027 0.013 0.014 9.4566
***

 0.0000 

Non-Performing Loans  0.019 0.017 0.019 −0.002 −3.175
***

 0.0004 

Loan Charge-Offs 0.003 0.004 0.003 0.001 9.497
***

 0.0000 

Loan Loss Provisions  0.003 0.004 0.003 0.001 4.993
***

 0.0000 

Total Return Swaps 0.0005 0.0033 0.0002 0.0003 9.497
***

 0.0000 

Credit Option 0.0002 0.0011 0.0002 0.0010 5.593
***

 0.0000 

Other Credit Derivatives 0.0002 0.0022 0.0001 0.0021 10.268
***

 0.0000 

Credit Protection Sold 0.009 0.071 0.005 0.066 8.999
***

 0.0000 

Credit Protection Bought 0.010 0.076 0.004 0.072 9.376
***

 0.0000 

Credit Derivatives 0.019 0.147 0.010 0.137 9.210
***

 0.0000 

Panel D: Control Variables 

Total Assets ($ billion) 25.3 275 8.54 253.59 20.804
***

 0.0000 

Capital Ratio (%) 14.08 12.77 14.17 −1.40 −9.568
***

 0.0000 

GDP Growth (%) 1.79 1.81 1.78 0.031 0.395 0.6927 

Tier 1 Ratio (%) 8.684 7.412 8.771 −1.360 −22.231
***

 0.0000 

Income Tax Rate (%) 41.90 42.11 41.88 0.23 3.435
***

 0.0001 

Note: *p < 0.10 **p < 0.05, ***p < 0.01. 

Source: The financial data is between 1997 and 2012 and collected from the Financial Statement of FR Y-9C. The t statistics are based on unequal group 
variances. Variables used are described in Table 1. 
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Table 4 Correlation Coefficients between Macroeconomic Factors  

This table indicates the extent of multicollinearity, if any, between the various variables used to determine the 

interest rate, exchange rate, and CREDIT sensitivities for all bank holding companies (BHCs), the top group 

BHCs, the median group BHCs, and the bottom BHCs in Panel A, B, C, and D, respectively. The variables are 

the excess stock returns (SR), the excess market return (MKT), the changes on the price of three-month U.S. 

treasury bills (IR), the change in the inverse of nominal broad dollar index (FX), and the change in the BBB bond 

yield (CREDIT). 

Panel A: Total Sample 

 
SR MKT IR FX CREDIT 

SR 1 
    

MKT 0.395*** 1 
   

IR 0.0424*** −0.178*** 1 
  

FX 0.232*** 0.526*** −0.0633*** 1 
 

CREDIT −0.0783*** −0.284*** 0.00590 −0.432*** 1 

Panel B: Large Group  

 
SR MKT IR FX CREDIT 

SR 1 
    

MKT 0.515*** 1 
   

IR −0.00359 −0.176*** 1 
  

FX 0.281*** 0.517*** −0.0617*** 1 
 

CREDIT −0.127*** −0.281*** 0.00226 −0.428*** 1 

Panel C: Small Group 

 
SR MKT IR FX CREDIT 

SR 1 
    

MKT 0.348*** 1 
   

IR 0.0607*** −0.179*** 1 
  

FX 0.213*** 0.529*** −0.0639*** 1 
 

CREDIT −0.0593*** −0.286*** 0.00733 −0.433*** 1 

Note: *p < 0.10, **p < 0.05, ***p < 0.01 

Sources: Various risk exposures are computed from the four-factor model using data from the Center for 

Research in Security Prices (CRSP) database and Federal Reserve monthly Statistical Releases between 1997 and 

2012. 

 
Table 5 First-Stage Estimation of Risks Betas 

Panel A: Regression Results 

 
Intercept βMarket βInterest βExchange βCredit 

Total Sample BHCs  0.00352*** 0.893*** 0.654*** 0.340*** 0.132*** 

(4.42) (44.32) (15.10) (5.35) (6.89) 

Large BHCs (L) 0.00328** 1.155*** 0.504*** 0.203* 0.0759** 

(2.32) (32.55) (6.58) (1.81) (2.23) 

Small BHCs (S) 0.00362*** 0.788*** 0.713*** 0.400*** 0.155*** 

(3.79) (32.51) (13.69) (5.25) (6.70) 

Group Difference (L − S) −0.00034 0.367 −0.209 −0.197 −0.0791 

[p value: L = S] [0.299] [0.000***] [(0.000***) ([0.049**] [0.000***] 

Panel B:Regression Statistics Total Sample BHCs Large BHCs Small BHCs 
 

R-Square 0.173 0.273 0.142 

 N 14102 3982 10120 

 Note: The t statistics are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01. The p values for the test of equality of 

coefficients for large BHCs and small BHCs are reported in brackets.  

Sources: The individual computation is based on data from the Center for Research in Security Prices (CRSP) database 

and Federal Reserve monthly Statistical Releases between 1997 and 2012. 
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Table 6 Difference between Risk Betas: Before and after Use of Financial Derivatives 
 After Use (A) Before Use (B) Group Difference (A − B) 

(p value: A = B) 

Panel A: New Users of Interest Rate Derivatives 
βMarket 0.894*** 0.408*** 0.486*** 

 (39.13) (20.51) [0.000] 
βInterest 0.623*** 0.266*** 0.357*** 

 (14.07) (6.10) [0.000] 

βExchange 0.163** 0.128* 0.035 
 (2.37) (1.84) [0.614] 

βCredit 0.142*** −0.0743*** 0.2163*** 
 (7.38) (−3.58) [0.000] 

Panel B: New Users of Exchange Rate Derivatives 
βMarket 0.853*** 0.747*** 0.106*** 
 (20.87) (22.87) [0.009] 

βInterest 0.715*** 0.486*** 0.229*** 
 (8.12) (6.75) [0.009] 

βExchange 0.549*** −0.0185 0.568*** 

 (4.08) (−0.17) [0.000] 
βCredit 0.196*** 0.0606* 0.1354*** 

 (5.25) (1.78) [0.000)] 

Panel C: New Users of Credit Derivatives 
βMarket 1.039*** 0.812*** 0.227*** 
 (22.27) (26.68) [0.000] 

βInterest 0.632*** 0.535*** 0.097 

 (6.74) (7.62) [0.299] 
βExchange 0.300** 0.0988 0.2012 

 (2.07) (0.96) [0.165] 
βCredit 0.0932** 0.0924*** 0.0008 

 (2.21) (2.91) [0.984] 
Note: The t statistics are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01. The p values for the test of equality of coefficients before and after use 
of financial derivatives are reported in brackets.  

Source: The individual computation is based on data from the Center for Research in Security Prices (CRSP) database and Federal Reserve monthly 
Statistical Releases. 
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Table 7 Correlation between On– and Off–Balance-Sheet BHCs’ Specific Variables 

The common variables are the natural log of total assets (Size), which was scaled by 1,000, total risk-based capital ratio (RiskRatio), GDP growth (GDP), and corporate income tax rate (CPtax) in each state. Panel A variables are the interest rate sensitivity (INT), interest margin ratio (IM), commercial & industrial 
loans (CIL), mortgage loans (MORT), other loans (OtherLoan), domestic deposits (DEPOSIT), one-year maturity gap (GAP), interest rate derivatives for trading (IRT), interest rate derivatives for hedging (IRH), total interest rate derivatives (IRD), and interest rate exposures (IRE). Panel B variables are the exchange 

rate sensitivity (FX), assets in foreign currencies (FOA), foreign currency deposits (FXDEP), exchange rate derivatives for trading (ERT), exchange rate derivatives for hedging (ERH), total exchange rate derivatives (ERD), and exchange rate exposures (IRE). Panel C variables are credit risk sensitivity (Credit), 

market liquidity (FLIQ), funding liquidity (MLIQ), loan charge-offs (LCO), loan loss provisions (LLP), non-performing loans (NPL), credit protection sold (CPS), credit protection bought (CPB), net credit protection bought (NetPB), credit derivatives (CDD), and credit exposures (CreditE). 

Panel A: Interest Rate Sensitivity 

 INT IM CIL MORT OtherLoan DEPOSIT GAP Size RiskRatio CPTax IRT IRH IRD Crisis IRE GDPgrowth 

INT 1                

IM −0.00735 1               

CIL −0.00660 0.0955*** 1              

MORT 0.0106 0.0848*** −0.289*** 1             

OtherLoan 0.0581*** 0.0504*** 0.0688*** −0.510*** 1            

DEPOSIT −0.0417*** 0.188*** 0.126*** 0.417*** −0.172*** 1           

GAP −0.00633 −0.0124* −0.0447*** −0.0848*** −0.00528 −0.157*** 1          

Size 0.164*** −0.100*** 0.135*** −0.441*** 0.348*** −0.544*** 0.0742*** 1         

RiskRatio 0.00710 −0.00702 −0.0648*** −0.116*** 0.0135* −0.118*** 0.0455*** −0.00326 1        

CPTax −0.0637*** −0.0465*** −0.0953*** −0.0871*** 0.0335*** −0.122*** 0.00939 0.0350*** 0.0149* 1       

IRT −0.00654 −0.0949*** −0.0350*** −0.229*** 0.0722*** −0.354*** 0.0200*** 0.390*** 0.000689 0.0202*** 1      

IRH 0.0505*** −0.0023 −0.00205 −0.0490*** 0.0580*** −0.216*** 0.00364 0.263*** −0.00893 0.00762 0.0812*** 1     

IRD −0.00458 −0.0943*** −0.0311*** −0.235*** 0.0792*** −0.369*** 0.0199*** 0.410*** 5.19E−05 0.0219*** 0.997*** 0.153*** 1    

Crisis 0.197*** −0.101*** −0.0382*** 0.227*** −0.167*** 0.00474 6.98E−05 0.0363*** −0.00427 −0.0067 0.0159** −0.00852 0.0127* 1   

IRE −0.0171* −0.0264*** 0.0151* −0.102*** 0.0296*** −0.150*** −0.00435 0.139*** 0.0287** −0.0103 0.148*** 0.0661*** 0.153*** 0.0182** 1  

GDPgrowth −0.0935*** 0.102*** 0.0406*** −0.141*** 0.0787*** 0.0303*** −0.00193 −0.0048 0.00584 −0.00248 0.00275 −0.0149** 0.00491 −0.425*** −0.0267*** 1 

Panel B: Exchange Rate Sensitivity 

 FX FOA FXDEP Size RiskRatio CPTax ERT ERH ERD Crisis ERE GDPgrowth     

FX 1                

FOA 0.0492*** 1               

FXDEP 0.0185** 0.621*** 1              

Size −0.0396*** 0.337*** 0.405*** 1             

RiskRatio 0.00855 0.0541*** −0.0035 −0.00326 1            

CPTax −0.0231*** 0.0662*** 0.0420*** 0.0350*** 0.0149* 1           

ERT 0.0368*** 0.519*** 0.655*** 0.421*** 0.00387 0.0597*** 1          

ERH 0.00286 0.190*** 0.181*** 0.211*** 0.0124 0.0462*** 0.212*** 1         

ERD 0.0366*** 0.526*** 0.657*** 0.427*** 0.00453 0.0615*** 0.999*** 0.254*** 1        

Crisis −0.181*** −0.0241*** −0.0331*** 0.0363*** −0.00427 −0.0067 −0.0114* −0.00212 −0.0114* 1       

ERE 0.0238** 0.578*** 0.654*** 0.351*** 0.00195 0.0802*** 0.627*** 0.248*** 0.627*** −0.0224** 1      

GDPgrowth 0.0588*** 0.00757 0.0208*** −0.0048 0.00584 −0.00248 0.0174** 0.000949 0.0173** −0.425*** 0.0243** 1     

Panel C: Credit Risk Sensitivity  

 CREDIT MLIQ FLIQ NPL LCO LLP Size RiskRatio CPTax CDS CDB NetPB CDD Crisis CreditE GDPgrowth 

CREDIT 1                

MLIQ −0.0503*** 1               

FLIQ −0.0385*** −0.0667*** 1              

NPL −0.140*** −0.179*** −0.0916*** 1             

LCO −0.0231*** −0.130*** −0.0670*** 0.600*** 1            

LLP −0.0235*** −0.166*** −0.0664*** 0.621*** 0.909*** 1           

Size 0.0858*** −0.0067 0.191*** 0.00259 0.112*** 0.0693*** 1          

RiskRatio −0.0488*** 0.115*** 0.0314*** −0.0556*** −0.0382*** −0.0451*** −0.00326 1         

CPTax −0.0280*** 0.127*** 0.0414*** −0.0810*** −0.0604*** −0.0684*** 0.0350*** 0.0149* 1        

CDS 0.00349 −0.0677*** 0.496*** −0.0235*** 0.00363 0.00185 0.253*** 0.00543 0.00605 1       

CDB 0.0198*** −0.0692*** 0.499*** −0.0243*** 0.00349 0.00127 0.260*** 0.00528 0.00735 0.997*** 1      

NetPB 0.0856*** −0.0462*** 0.274*** −0.0200** 2.25E−05 −0.00571 0.198*** 0.000779 0.0175** 0.407*** 0.481*** 1     

CDD −0.00655 −0.0685*** 0.498*** −0.0239*** 0.00356 0.00155 0.257*** 0.00536 0.00671 0.999*** 0.999*** 0.445*** 1    

Crisis −0.0580*** −0.207*** −0.0771*** 0.336*** 0.270*** 0.341*** 0.0363*** −0.00427 −0.0067 0.0519*** 0.0518*** 0.0219*** 0.0519*** 1   

CreditE −0.0503*** −0.0443*** 0.372*** −0.0427*** −0.0169* −0.0239*** 0.175*** −0.0197* 0.0321*** 0.393*** 0.398*** 0.231*** 0.396*** −0.0296*** 1  

GDPgrowth −0.0385*** 0.122*** 0.0569*** −0.275*** −0.211*** −0.276*** −0.0048 0.00584 −0.00248 −0.0224*** −0.0218*** −0.00431 −0.0221*** −0.425*** 0.0353*** 1 

Sources: Financial data are from FR Y-9C. Various risk exposures are computed from the four-factor model using data from the Center for Research in Security Prices (CRSP) database and Federal Reserve monthly Statistical Releases.  

 *p < 0.10, **p < 0.05, ***p < 0.01. 
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Table 8 Determinants of Interest Rate, Exchange Rate, and Credit Risk Betas 

 Total BHCs Large BHCs Small BHCs 

Panel A: Interest Rate Risk Beta 
Interest Margin 4.542*** 0.515 −1.511 8.028** 7.069 −18.22 4.193*** −0.0947 13.92*** 

 (6.26) (0.29) (−0.84) (1.99) (1.59) (−0.37) (5.85) (−0.05) (3.67) 

C&I Loans −0.385 2.254** 1.266 12.20*** 14.28*** 0.00425 −0.800** 0.692 −2.458 

 (−0.99) (2.29) (1.17) (4.11) (4.32) (0.00) (−2.09) (0.72) (−1.52) 

Mortgage Loans 0.129 0.694 0.289 9.000*** 9.612*** 0.305 0.0504 0.195 −0.447 

 (0.54) (1.10) (0.46) (3.92) (4.03) (0.47) (0.22) (0.32) (−0.89) 

Other Loans −1.552*** −1.234 1.519 5.139** 5.785** 0.820 −1.657*** −3.827*** −0.412 

 (−3.22) (−0.98) (1.44) (2.05) (2.02) (1.17) (−3.70) (−3.19) (−0.34) 

Domestic Deposits −0.861*** 1.696*** −0.0114 1.615 0.609 −0.230 −1.580*** 0.396 −0.470 

 (−3.34) (2.93) (−0.03) (0.95) (0.34) (−0.48) (−6.41) (0.68) (−0.88) 

GAP Ratio −0.00693 −0.00453 −0.0287*** 0.00158 0.00487 −0.00194* −0.0274 −0.106** 0.229 

 (−1.57) (−0.93) (−4.68) (0.29) (0.83) (−1.74) (−1.16) (−2.13) (0.87) 

Size 0.641*** 0.924*** 0.270 1.048** 1.220*** 0.00407 0.474*** 0.429*** 0.585*** 

 (10.41) (5.80) (0.88) (2.58) (2.89) (0.06) (8.65) (3.07) (2.71) 

Capital Ratio 0.0952 2.908*** −0.0748 4.496 3.964 −2.877 0.0417 1.220 0.146 

 (0.86) (3.54) (−0.09) (1.08) (0.77) (−1.41) (0.69) (1.47) (1.08) 

GDP Growth −0.00625 −0.000969 0.00522 0.0261 0.0260 0.00478 −0.0117** −0.0397*** −0.00127 

 (−1.28) (−0.08) (0.48) (1.12) (1.07) (0.51) (−2.36) (−2.95) (−0.11) 

Interest Rate Derivatives 0.116*** 0.145*** 0.361* 0.0962*** 0.111*** 0.0116* 0.157*** 0.201*** 0.233** 

 (4.50) (4.59) (1.75) (3.29) (3.25) (1.97) (2.99) (2.93) (2.22) 

L. Interest Rate Risk Beta   0.441*   1.082***   0.534*** 

   (1.86)   (83.44)   (2.78) 

N 11,795 4,348 3,837 754 706 725 11,041 3,642 3,169 
R-Squared 0.199 0.136  0.473 0.471  0.191 0.0666  

AR(1)   0.040   0.000   0.000 

AR(2)   0.747   0.206   0.103 

Hansen J Statistic  

(p value) 
 

0.429 

(0.807) 

5.76 

(0.331) 
 

1.59  

(0.451) 

2.62 

(0.270) 
 

3.165 

(0.367) 

9.44 

(0.093) 

Number of Instruments  23 26  23 23  23 26 

Panel B: Exchange Rate Risk Beta 
Assets in Foreign Currencies −0.621 −1.794 0.304 −4.416*** −4.009*** 1.382 4.864*** 3.914*** −0.542 

 (−0.61) (−1.55) (0.61) (−3.74) (−3.08) (1.53) (4.88) (3.16) (−1.05) 

Foreign Exchange Deposits 1.089* −0.322 −0.0216 −1.528 −2.443** 0.189 1.450** −1.463 0.393 

 (1.73) (−0.36) (−0.02) (−1.44) (−2.01) (0.11) (1.98) (−1.18) (0.39) 

Size −0.134*** −0.278*** 0.250** 0.164 0.0959 0.129 −0.118** −0.224** 0.272** 

 (−2.69) (−3.59) (2.06) (1.20) (0.69) (0.31) (−2.23) (−2.45) (2.10) 

Capital Ratio −0.0405 −0.359 0.224 −2.406 −2.835 0.650 −0.0499 −0.214 0.249 

 (−0.78) (−0.87) (0.80) (−1.15) (−1.17) (0.24) (−0.87) (−0.59) (0.87) 

GDP Growth 0.0169*** 0.0167** −0.00672 0.0257 0.0188 0.0162 0.0169*** 0.0228*** −0.0124 

 (3.15) (2.17) (−0.91) (1.41) (0.99) (0.85) (3.04) (2.78) (−1.58) 

Exchange Rate Derivatives 0.545*** 0.656*** 0.152*** 0.721*** 0.857*** 0.102* 0.791*** 0.921*** 0.134*** 

 (6.31) (5.69) (4.95) (6.84) (5.95) (1.81) (5.29) (4.15) (4.61) 

L. Exchange Rate Risk Beta   0.991***   1.557***   0.984*** 

   (10.68)   (4.08)   (10.42) 

N 11,803 4,349 3,835 759 711 682 11,044 3,638 3,153 
R-Squared 0.165 0.205  0.404 0.404  0.160 0.193  

AR(1)   0.000   0.036   0.000 

AR(2)   0.476   0.131   0.541 

Hansen J Statistic  

(p value) 

 
4.97 

(0.147) 

1.75 

(0.626) 

 
0.120 

(0.942) 

2.70 

(0.746) 

 4.503 

(0.105) 

1.99 

(0.737) 

Number of Instruments  19 20  19 22  19 21 

Panel C: Credit Risk Beta 
Market Liquidity −0.511*** −0.440*** −0.0904 −0.253 −0.438* −0.274 −0.518*** −0.463*** 0.118 

 (−9.38) (−5.48) (−1.21) (−1.11) (−1.95) (−0.05) (−9.23) (−5.53) (1.11) 

Funding Liquidity −0.388*** −0.661*** 0.0333 −1.562*** −1.601*** 13.63** −0.346** −0.545*** −0.0266 

 (−2.94) (−4.02) (0.32) (−3.59) (−3.76) (2.13) (−2.48) (−3.02) (−0.21) 

Non-Performing Loans −4.717*** −3.149*** −0.510 −11.42*** −12.54*** −39.86 −4.269*** −1.574*** 0.231 

 (−11.39) (−6.25) (−1.56) (−7.45) (−8.51) (−0.07) (−10.17) (−3.23) (0.75) 

Loan Charge-Offs −5.922*** −4.519* −0.267 −17.73*** −23.53*** −41.32 −3.878* −0.766 0.148 

 (−2.68) (−1.94) (−0.26) (−3.13) (−5.16) (−1.22) (−1.65) (−0.33) (0.12) 

Loan Loss Provisions 6.488*** 4.983** 0.334 12.56*** 16.66*** 80.43** 5.592*** 2.595 2.839** 

 (3.19) (2.21) (0.31) (2.70) (3.91) (2.82) (2.60) (1.15) (2.35) 

Size 0.0496*** −0.00236 −0.0175 0.207*** 0.277*** −0.388 0.0658*** 0.0267 0.00513 

 (2.83) (−0.09) (−0.58) (4.14) (5.99) (−0.72) (3.60) (0.93) (0.11) 

Capital Ratio −0.00646 −0.0208 0.126** 2.162*** 1.720** −33.13* −0.00130 0.0688 0.0879 

 (−0.69) (−0.24) (2.05) (3.03) (2.16) (−1.82) (−0.11) (0.78) (1.00) 

GDP Growth 0.00617*** 0.00612** 0.00575** 0.0161** 0.0164** −0.0677 0.00520*** 0.00439 0.00694* 

 (3.40) (2.23) (2.04) (2.41) (2.54) (−1.63) (2.80) (1.52) (1.67) 

Credit Derivatives 0.0761*** 0.0738*** 0.0264** 0.103*** 0.0960*** 0.995*** 0.0708* 0.101 0.0466*** 

 (4.73) (4.35) (2.51) (5.88) (5.77) (3.65) (1.76) (1.41) (3.32) 

L. Credit Risk Beta   −0.683***   0.0664   0.901*** 

   (−7.34)   (0.19)   (7.31) 

N 10,984 4,114 3,655 697 667 646 10,287 3,447 3,009 
R-Squared 0.163 0.218  0.594 0.620  0.149 0.168  

AR(1)   0.000   0.002   0.000 

AR(2)   0.785   0.480   0.127 

Hansen J Statistic  

(p value) 

 
1.166 

(0.558) 

1.94 

(0.585) 

 
0.171 

(0.679) 

6.91 

(0.960) 

 
3.365 

(0.339) 

3.34 

(0.342) 

Number of Instruments  21 22  21 34  21 22 

Estimation Method FE IV GMM FE IV GMM FE IV GMM 

Note: The dependent variable in each panel is our estimates of risk beta of each BHC i at start time t of the four-year rolling window regression in the first stage. We weight each 

observation by the inverse of the standard error of beta coefficients in the first-stage estimation. The regressions included bank-specific fixed effects and yearly dummy variables. 

Heteroskedasticity-consistent standard errors are used and t statistics are reported in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01. 

Sources: Financial data are from FR Y-9C. Risk betas are computed from the four-factor model using data from the Center for Research in Security Prices (CRSP) database and 

Federal Reserve monthly Statistical Releases.
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Table 9 Determinants of Interest Rate, Exchange Rate and Credit Risk Betas, and Interaction Terms 

Panel A: Interest Rate Risk Beta 1 2 3 4 5 6 7 8 9 

Interest Margin 4.426**

* 

2.876*** 4.546*** 4.529*** 4.433*** 4.313*** 2.876*** 4.378*** 4.409*** 
 (6.10) (4.71) (6.26) (6.24) (6.12) (5.93) (4.73) (6.04) (6.09) 

C&I Loans −0.371 0.194 −0.396 −0.365 −0.333 −0.321 0.266 −0.325 −0.361 
 (−0.95) (0.73) (−1.02) (−0.94) (−0.86) (−0.82) (1.01) (−0.84) (−0.93) 
Mortgage Loans 0.155 −0.434*** 0.133 0.132 0.162 0.188 −0.444*** 0.208 0.163 
 (0.66) (−2.66) (0.56) (0.56) (0.69) (0.80) (−2.74) (0.88) (0.70) 
Other Loans −1.617*

** 

−0.651** −1.581**

* 

−1.554*** −1.465*** −1.543*** −0.565* −1.494*** −1.349*** 
 (−3.36) (−2.13) (−3.29) (−3.23) (−3.05) (−3.24) (−1.88) (−3.11) (−2.84) 

Domestic Deposits −0.860*

** 

−0.530*** −0.901*** −0.842*** −0.747*** −0.750*** −0.485*** −0.822*** −0.743*** 

 (−3.34) (−2.84) (−3.49) (−3.28) (−2.92) (−2.91) (−2.63) (−3.21) (−2.91) 

GAP Ratio −0.0071

7 

−0.00745* −0.00702 −0.00694 −0.00604 −0.00644 −0.00607 −0.00518 −0.00773* 

 (−1.62) (−1.67) (−1.59) (−1.57) (−1.37) (−1.45) (−1.36) (−1.16) (−1.71) 

Size 0.633**

* 

0.422*** 0.627*** 0.645*** 0.665*** 0.657*** 0.426*** 0.637*** 0.664*** 

 (10.36) (11.25) (10.24) (10.54) (10.90) (10.68) (11.53) (10.53) (10.89) 

Capital Ratio 0.0842  0.0932 0.0958 0.1000 0.0880  0.0966 0.102 

 (0.83)  (0.85) (0.86) (0.86) (0.84)  (0.86) (0.86) 

Tier1 Ratio  1.466***     1.835***   

  (2.62)     (3.45)   

GDP Growth −0.0055

8 

−0.0139**

* 

−0.00630 −0.00643 −0.00652 −0.00589 −0.0128**

* 

−0.00649 −0.00613 

 (−1.14) (−3.50) (−1.29) (−1.32) (−1.34) (−1.21) (−3.24) (−1.33) (−1.26) 

Interest Rate Derivatives −0.142*

* 

−0.0910**

* 

−0.162 0.169***      

 (−2.38) (−2.68) (−0.77) (3.05)      

Capital Ratio * Interest Rate Derivatives 2.122**

* 

        

 (4.37)         

Tier1 Ratio * Interest Rate Derivatives  2.778***        

  (4.23)        

Size * Interest Rate Derivatives   0.0133       

   (1.32)       

SIFI * Interest Rate Derivatives    −0.0583      

    (−0.94)      

Interest Rate Derivatives for Trading     0.101*** −0.145** −0.111*** −0.718*** −0.0908**

* 
     (4.15) (−2.41) (−3.23) (−3.80) (−2.70) 

Interest Rate Derivatives for Hedging     0.475*** 0.0688 1.123*** −1.609 0.563*** 

     (4.87) (0.13) (3.34) (−1.25) (6.07) 

Capital Ratio * Interest Rate Derivatives for Trading      2.029***    

      (4.09)    

Capital Ratio * Interest Rate Derivatives for Hedging      3.009    

      (0.78)    

Tier1 Ratio * Interest Rate Derivatives for Trading       2.861***   

       (4.15)   

Tier1 Ratio * Interest Rate Derivatives for Hedging       −7.456*   

       (−1.92)   

Size * Interest Rate Derivatives for Trading        0.0389***  

        (4.19)  

Size * Interest Rate Derivatives for Hedging        0.127  

        (1.58)  

SIFI * Interest Rate Derivatives for Trading         0.203*** 

         (4.66) 

SIFI * Interest Rate Derivatives for Hedging         −0.843* 

         (−1.95) 

N 11,795 15,042 11,795 11,795 11,799 11,799 15,046 11,799 11,799 
R-Squared 0.201 0.191 0.199 0.199 0.200 0.202 0.193 0.201 0.201 

Panel B: Exchange Rate Risk Beta          
Assets in Foreign Currencies −0.658 −0.495 −0.617 −0.747 −0.686 −2.136* −1.622 −0.850 −1.011 

 (−0.64) (−0.48) (−0.61) (−0.72) (−0.66) (−1.89) (−1.51) (−0.80) (−0.94) 

Foreign Exchange Deposits 1.210** 1.083* 1.614*** 1.230* 1.201* 1.473** 1.397** 1.782*** 1.303** 

 (1.97) (1.73) (2.63) (1.95) (1.92) (2.46) (2.29) (2.91) (2.08) 

Size −0.136*

** 

−0.143*** −0.150*** −0.132*** −0.140*** −0.143*** −0.157*** −0.159*** −0.141*** 

 (−2.74) (−2.75) (−2.99) (−2.65) (−2.80) (−2.88) (−3.01) (−3.17) (−2.83) 

Capital Ratio −0.0438  −0.0458 −0.0406 −0.0416 −0.0440  −0.0477 −0.0421 

 (−0.81)  (−0.83) (−0.78) (−0.79) (−0.82)  (−0.84) (−0.79) 

Tier1 Ratio  −0.420     −0.640   

  (−0.88)     (−1.30)   

GDP Growth 0.0168*

** 

0.0168*** 0.0167*** 0.0169*** 0.0168*** 0.0165*** 0.0169*** 0.0166*** 0.0168*** 

 (3.13) (3.14) (3.13) (3.17) (3.15) (3.08) (3.14) (3.11) (3.14) 

Exchange Rate Derivatives 0.381**

* 

0.472*** −1.697** 0.796***      

 (2.60) (3.33) (−2.36) (5.47)      

Capital Ratio * Exchange Rate Derivatives 1.012         

 (1.35)         

Tier1 Ratio * Exchange Rate Derivatives  1.052        

  (0.64)        

Size * Exchange Rate Derivatives   0.115***       

   (3.15)       

SIFI * Exchange Rate Derivatives    −0.307*      

    (−1.79)      

Exchange Rate Derivatives for Trading     0.501*** 0.248* 0.328** −1.717** 0.672*** 

     (5.66) (1.75) (2.43) (−2.13) (4.42) 

Exchange Rate Derivatives for Hedging     2.316*** 11.41*** 8.873*** −13.31 2.073*** 

     (4.67) (3.78) (5.18) (−0.94) (4.44) 

Capital Ratio * ExchangeRate Derivatives for Trading      1.335*    

      (1.83)    

CapitalRatio * Exchange RateDerivatives for Hedging      −49.39***    

      (−3.56)    

Tier1 Ratio * Exchange Rate Derivatives for Trading       2.096   

       (1.32)   

Tier1 Ratio * Exchange Rate Derivatives for Hedging       −91.64***   

       (−4.25)   

Size * Exchange Rate Derivatives for Trading        0.112***  

        (2.71)  
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Size * Exchange Rate Derivatives for Hedging        0.929  

        (1.09)  

SIFI * Exchange Rate Derivatives for Trading         −0.261 

         (−1.44) 

SIFI * Exchange Rate Derivatives for Hedging         5.902* 

         (1.79) 

N 11,803 11,802 11,803 11,803 11,803 11,803 11,802 11,803 11,803 
R-Squared 0.165 0.165 0.165 0.165 0.165 0.167 0.167 0.166 0.166 

Panel C: Credit Risk Beta          
Market Liquidity −0.503*

** 

−0.507*** −0.393*** −0.511*** −0.512*** −0.503*** −0.505*** −0.507*** −0.511*** 

 (−9.23) (−9.31) (−6.37) (−9.37) (−9.39) (−9.23) (−9.28) (−9.29) (−9.38) 

Funding Liquidity −0.393*

** 

−0.397*** −0.139 −0.389*** −0.389*** −0.412*** −0.411*** −0.384*** −0.389*** 

 (−2.98) (−3.01) (−1.01) (−2.94) (−2.94) (−3.13) (−3.11) (−2.90) (−2.94) 

Non-Performing Loans −4.694*

** 

−4.679*** −4.416*** −4.716*** −4.712*** −4.689*** −4.659*** −4.706*** −4.709*** 

 (−11.35) (−11.26) (−8.03) (−11.39) (−11.38) (−11.33) (−11.22) (−11.38) (−11.37) 

Loan Charge-Offs −5.644*

* 

−5.713** −3.515 −5.920*** −5.918*** −5.593** −5.475** −5.861*** −5.905*** 

 (−2.56) (−2.56) (−1.32) (−2.68) (−2.68) (−2.54) (−2.46) (−2.65) (−2.68) 

Loan Loss Provisions 6.249**

* 

6.299*** 4.552* 6.485*** 6.490*** 6.203*** 6.011*** 6.388*** 6.470*** 

 (3.07) (3.07) (1.88) (3.19) (3.19) (3.05) (2.93) (3.13) (3.18) 

Size 0.0501*

** 

0.0444** 0.103*** 0.0495*** 0.0495*** 0.0476*** 0.0453** 0.0517*** 0.0496*** 

 (2.86) (2.41) (5.38) (2.83) (2.83) (2.71) (2.47) (2.94) (2.83) 

Capital Ratio −0.0052

7 

 −0.0104 −0.00646 −0.00646 −0.00483  −0.00573 −0.00640 

 (−0.54)  (−1.25) (−0.69) (−0.69) (−0.49)  (−0.60) (−0.68) 

Tier1 Ratio  −0.211     −0.196   

  (−1.36)     (−1.28)   

GDP Growth 0.00615

*** 

0.00628*** 0.00453** 0.00617*** 0.00614*** 0.00601*** 0.00617*** 0.00617*** 0.00615*** 

 (3.39) (3.46) (2.36) (3.40) (3.38) (3.32) (3.40) (3.40) (3.39) 

Credit Derivatives 0.511**

* 

0.371*** 0.0599*** 0.0702*      

 (6.12) (4.60) (3.83) (1.73)      

Capital Ratio * Credit Derivatives −3.116*

** 

        

 (−5.01)         

Tier1 Ratio * Credit Derivatives  −4.753***        

  (−3.73)        

Size * Credit Derivatives   0.0329***       

   (10.66)       

SIFI * Credit Derivatives    0.00645      

    (0.15)      

Gross Credit Protection     0.0704*** 0.333*** 0.168* 1.540* 0.0739 

     (4.26) (3.72) (1.69) (1.76) (1.42) 

Net Credit Protection Bought     0.337** 11.09*** 11.52*** −16.35*** −0.133 

     (2.12) (4.23) (4.05) (−2.64) (−0.11) 

Capital Ratio * Gross Credit Protection      −1.655**    

      (−2.41)    

Capital Ratio * Net Credit Protection Bought      −89.72***    

      (−4.12)    

Tier1 Ratio * Gross Credit Protection       −1.563   

       (−1.00)   

Tier1 Ratio * Net Credit Protection Bought       −185.7***   

       (−3.96)   

Size * Gross Credit Protection        −0.0693*  

        (−1.69)  

Size * Net Credit Protection Bought        0.791***  

        (2.71)  

SIFI * Gross Credit Protection         −0.00292 

         (−0.05) 

SIFI * Net Credit Protection Bought         0.486 

         (0.40) 

N 10,984 10,983 9,720 10,984 10,984 10,984 10,983 10,984 10,984 
R-Squared 0.164 0.164 0.185 0.163 0.163 0.165 0.165 0.163 0.163 

Estimation Method FE FE FE FE FE FE FE FE FE 

Note: The dependent variable in each panel is our estimates of risk beta of each BHC i at start time t of the four-year rolling window regression in the first stage. We weight each observation by the inverse of the 

standard error of beta coefficients in the first-stage estimation. The regressions included bank-specific fixed effects and yearly dummy variables. Heteroskedasticity-consistent standard errors are used and t statistics 

are reported in parentheses. 
*
p < 0.10, 

**
p < 0.05, 

***
p < 0.01. 

Sources: Financial data are from FR Y-9C. Risk betas are computed from the four-factor model using data from the Center for Research in Security Prices (CRSP) database and Federal Reserve monthly Statistical 

Releases.
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Table 10 Impact of Finanical Crisis on the Determinants of Interest Rate, Exchange Rate, and Credit Risk Betas 

  1 2 3 4 

Panel A: Interest Rate Risk Beta     

Interest Margin 4.660*** 4.658*** 4.526*** 4.449*** 
 (6.04) (6.03) (5.87) (5.81) 
C&I Loans −0.380 −0.393 −0.329 −0.420 
 (−0.98) (−1.01) (−0.85) (−1.09) 
Mortgage Loans 0.130 0.142 0.163 0.334 
 (0.55) (0.60) (0.69) (1.42) 
Other Loans −1.546*** −1.543*** −1.461*** −1.319*** 
 (−3.21) (−3.20) (−3.04) (−2.80) 
Domestic Deposits −0.869*** −0.887*** −0.755*** −0.745*** 
 (−3.36) (−3.43) (−2.93) (−2.90) 
GAP Ratio −0.00694 −0.00699 −0.00605 −0.00466 
 (−1.57) (−1.58) (−1.37) (−1.05) 
Size 0.641*** 0.631*** 0.665*** 0.636*** 
 (10.41) (10.28) (10.90) (10.78) 
Capital Ratio 0.0954 0.0934 0.100 0.101 
 (0.86) (0.86) (0.87) (0.94) 
GDP Growth −0.00624 −0.00599 −0.00651 −0.00510 
 (−1.28) (−1.23) (−1.34) (−1.05) 
Interest Rate Derivatives 0.116*** 0.103*** 

  
 (4.50) (4.00) 

  
Crisis −0.0218 −0.0279 −0.0172 −0.118*** 
 (−0.74) (−0.95) (−0.59) (−3.56) 
Crisis * Interest Rate Derivatives 

 
0.0191* 

  
 

 
(1.65) 

  
Interest Rate Derivatives for Trading 

  
0.101*** 0.0827*** 

 
  

(4.15) (3.48) 
Interest Rate Derivatives for Hedging 

  
0.474*** 0.463*** 

 
  

(4.87) (4.98) 
Crisis * Interest Rate Derivatives for Trading    

0.0146 
    

(1.50) 
Crisis * Interest Rate Derivatives for Hedging    

3.029*** 
    

(5.38) 
N 11,795 11,795 11,799 11,799 
R-Squared 0.199 0.199 0.200 0.209 
Panel B: Exchange Rate Risk Beta 

Assets in Foreign Currencies −0.616 −0.562 −0.681 −0.546 
 (−0.61) (−0.54) (−0.66) (−0.52) 
Foreign Exchange Deposits 1.094* 1.130* 1.206* 1.284** 
 (1.74) (1.80) (1.93) (2.06) 
Size −0.136*** −0.139*** −0.142*** −0.146*** 
 (−2.73) (−2.79) (−2.84) (−2.92) 
Capital Ratio −0.0418 −0.0432 −0.0429 −0.0450 

(−0.82) (−0.83) (−0.82) (−0.84) 
GDP Growth 0.0169*** 0.0168*** 0.0168*** 0.0167*** 
 (3.15) (3.14) (3.15) (3.12) 
Exchange Rate Derivatives 0.545*** 0.516*** 

  
 (6.30) (5.82) 

  
Crisis 0.0455 0.0434 0.0483 0.0478 
 (1.18) (1.12) (1.25) (1.23) 
Crisis * Exchange Rate Derivatives 

 
0.0385 

  
 

 
(1.06) 

  
Exchange Rate Derivatives for Trading 

  
0.500*** 0.467*** 

   
(5.65) (5.14) 

Exchange Rate Derivatives for Hedging   
2.330*** 2.374*** 

   
(4.72) (4.75) 

Crisis * Exchange Rate Derivatives for Trading    
0.0581 

    
(1.48) 

Crisis * Exchange Rate Derivatives for Hedging 
   

−2.288 
 

   
(−1.26) 

N 11,803 11,803 11,803 11,803 
R-Squared 0.165 0.165 0.165 0.165 

Panel C: Credit Risk Beta 

Market Liquidity −0.506*** −0.506*** −0.507*** −0.507*** 
 (−9.29) (−9.29) (−9.30) (−9.31) 
Funding Liquidity  −0.367*** −0.373*** −0.367*** −0.375*** 
 (−2.77) (−2.82) (−2.77) (−2.83) 
Non-Performing Loans −4.747*** −4.747*** −4.742*** −4.741*** 
 (−11.45) (−11.45) (−11.44) (−11.43) 
Loan Charge-Offs −5.977*** −5.999*** −5.972*** −6.003*** 
 (−2.71) (−2.72) (−2.71) (−2.72) 
Loan Loss Provisions 6.401*** 6.438*** 6.403*** 6.451*** 
 (3.15) (3.16) (3.15) (3.17) 
Size 0.0482*** 0.0482*** 0.0481*** 0.0481*** 
 (2.75) (2.75) (2.75) (2.75) 
Capital Ratio −0.00750 −0.00732 −0.00750 −0.00732 

(−0.79) (−0.76) (−0.79) (−0.76) 
GDP Growth 0.00615*** 0.00607*** 0.00612*** 0.00601*** 
 (3.39) (3.35) (3.37) (3.32) 
Credit Derivatives 0.0756*** 0.121*** 

  
 (4.70) (6.08) 

  
Crisis 0.0353*** 0.0364*** 0.0353*** 0.0371*** 
 (3.17) (3.27) (3.18) (3.33) 
Crisis * Credit Derivatives 

 
−0.0499*** 

  
 

 
(−3.83) 

  
Gross Credit Protection 

  
0.0699*** 0.117*** 

 
  

(4.22) (5.90) 
Net Credit Protection Bought 

  
0.338** 0.584** 

 
  

(2.12) (2.37) 
Crisis * Gross Credit Protection    

−0.0482*** 
    

(−3.67) 
Crisis * Net Credit Protection Bought    

−0.392 
    

(−1.18) 
N 10,984 10,984 10,984 10,984 
R-Squared 0.163 0.164 0.163 0.164 
Estimation Method FE FE FE FE 
Note: The dependent variable in each panel is our estimates of risk beta of each BHC i at start time t of the four-year rolling window regression in the first stage. We weight each observation by the 

inverse of the standard error of beta coefficients in the first-stage estimation. The regressions included bank-specific fixed effects and yearly dummy variables. Heteroskedasticity-consistent 

standard errors are used and t statistics are reported in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01. 

Sources: Financial data are from FR Y-9C. Risk betas are computed from the four-factor model using data from the Center for Research in Security Prices (CRSP) database and Federal Reserve 

monthly Statistical Releases. 
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Table 11 Impact of Financial Derivatives on Scaled Idiosyncratic Risk (1 − R²) 

 Total BHCs Large BHCs Small BHCs 

Variable           

Idiosyncratic Risk 

Size 0.227*** 0.423*** 0.232*** 0.232*** 0.426*** 0.488*** 0.470*** 0.202*** 0.428*** 0.208*** 

 (6.51) (8.29) (6.63) (6.63) (4.43) (4.91) (5.18) (5.51) (7.29) (5.63) 

Capital Ratio −0.0579** 0.518** −0.0576** −0.0575** 2.797** 2.289 4.040*** −0.0678** 0.513** −0.0722** 

 (−2.44) (2.15) (−2.43) (−2.42) (2.33) (1.62) (3.20) (−2.42) (1.98) (−2.36) 

GDP Growth 0.000744 0.0143** 0.000905 0.000911 0.0356** 0.0245* 0.0379*** −0.00337 0.00681 −0.00307 

 (0.19) (2.55) (0.24) (0.24) (2.45) (1.76) (2.61) (−0.85) (1.14) (−0.77) 

Interest Rate Derivatives 
−0.0363*** −0.0358*** 

  
−0.0302*** −0.0317*** 

 
0.0483* 0.0659* 

 

 (−4.43) (−3.81)   (−4.50) (−4.21)  (1.94) (1.92)  

Exchange Rate Derivatives 

 
−0.368*** −0.441*** 

  
−0.316*** −0.375*** 

 
−1.027*** −0.975*** 

 

 (−6.33) (−7.07)   (−6.72) (−6.74)  (−4.71) (−4.69)  

Credit Derivatives 

 
0.0857* 0.0265   −0.00177 0.00331  −0.319** −0.615**  

 (1.82) (0.52)   (−0.04) (0.07)  (−2.22) (−2.33)  

Total Financial Derivatives   
−0.0393*** 

       

   (−5.22)        

Financial Derivatives for 

Trading 

   
−0.0394*** 

  
−0.0367*** 

  
−0.0519** 

    (−5.18)   (−5.86)   (−2.39) 

Financial Derivatives for 

Hedging 

   
−0.0312 

  
−0.223*** 

  
0.00721 

    (−0.73)   (−2.91)   (0.15) 

N 11,888 4,374 11,888 11,888 757 709 757 11,131 3,670 11,131 

R-Squared 0.281 0.421 0.279 0.279 0.591 0.616 0.577 0.269 0.401 0.266 

Hansen J Statistic  

(p value) 
 

2.40 

(0.301) 
   4.98 (0.09)   

3.83 

(0.147) 
 

Number of Instruments  18    18   18  

Estimation Method FE IV FE FE FE IV FE FE IV FE 

Note: The dependent variable in each panel is the logistic transformation of 1 − R², which is log (
1 − R 

R 
). We weight each observation by the inverse of the standard error of beta coefficients in 

the first-stage estimation. The regressions included bank-specific fixed effects and yearly dummy variables. Heteroskedasticity-consistent standard errors are used and t statistics are reported in 

parentheses. *p < 0.10, **p < 0.05, ***p < 0.01. 

Sources: Financial data are from FR Y-9C. Risk betas are computed based on the four-factor model using data from the Center for Research in Security Prices (CRSP) database and Federal 

Reserve monthly Statistical Releases. 

 
Table 12 Impact of Financial Derivatives on Market Risk Beta 

 Total Sample Large BHCs Small BHCs 

Variable       

Market Risk Beta 

Size
 

0.308*** 0.350*** 0.345*** 0.384*** 0.288*** 0.303*** 

 (13.83) (10.24) (4.03) (4.03) (12.51) (8.19) 

Capital Ratio 0.0594 0.596*** 3.610*** 2.429 0.0418 0.408** 

(1.13) (3.41) (2.81) (1.53) (1.15) (2.41) 

GDP Growth 0.00554** 0.00246 0.0235* 0.0180 0.00203 −0.00673* 

 (2.30) (0.61) (1.89) (1.45) (0.85) (−1.75) 

Interest Rate Derivatives 0.0415*** 0.0454*** 0.0557*** 0.0607*** 0.00450 −0.0142 

 (5.02) (5.19) (7.08) (7.06) (0.24) (−0.51) 

Exchange Rate Derivatives 

 
−0.452*** −0.523*** −0.596*** −0.683*** −0.513*** −0.434*** 

 (−11.25) (−10.50) (−12.90) (−10.61) (−3.97) (−3.20) 

Credit Derivatives 

 
0.0134 −0.0253 −0.149*** −0.151** −0.0776* −0.175 

(0.25) (−0.45) (−2.62) (−2.51) (−1.80) (−1.63) 

N 11,888 4,379 757 722 11,131 3,670 

R-Squared 0.429 0.511 0.655 0.663 0.415 0.481 

Hansen J Statistic  

(p value) 
 

3.08 

(0.215) 
 

2.124 

(0.145) 
 

2.323 

(0.313) 

Number of Instruments  18  18  18 

Estimation Method FE IV FE IV FE IV 

Note: The dependent variable in each panel is our estimates of risk beta of each BHC i at start time t of the four-year rolling window regression in the first stage. We weight each observation by the 

inverse of the standard error of beta coefficients in the first-stage estimation. The regressions included bank-specific fixed effects and yearly dummy variables. Heteroskedasticity-consistent 

standard errors are used and t statistics are reported in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01. 

Sources: Financial data are from FR Y-9C. Risk betas are computed based on the four-factor model using data from the Center for Research in Security Prices (CRSP) database and Federal Reserve 

monthly Statistical Releases. 
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Figure 1: Financial Derivatives Held by Large BHCs ($ trillion) 
Note: Quarterly data from FR Y-9C, sample period: 1997:Q1–2012:Q4. 

 
 

 

Figure 2: Financial Derivatives Held by Small BHCs ($ trillion) 
Note: Quarterly data from FR Y-9C, sample period: 1997:Q1–2012:Q4. 

 
.  
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Figure 3: Financial Derivatives Held for Trading Purposes ($ trillion) 
Note: Quarterly data from FR Y-9C, sample period: 1997:Q1–2012:Q4. 

 
 

 

Figure 4: Financial Derivatives Held for Hedging Purposes ($ trillion) 
Note: Quarterly data from FR Y-9C, sample period: 1997:Q1–2012:Q4. 
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Figure 5: Interest Rate Risk Sensitivity for Three Separate Sample Groups 
Note: Quarterly data. Interest rate risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
 

 
Figure 6: Exchange Rate Risk Sensitivity for Three Separate Sample Groups 

Note: Quarterly data. Exchange rate risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
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Figure 7: Credit Risk Sensitivity for Three Separate Sample Groups 
Note: Quarterly data. Credit risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
 

 

 

Figure 8: Market Risk Sensitivity for Three Separate Sample Groups 
Note: Quarterly data. Market risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
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Figure 9: Idiosyncratic Risk (1 − R²) Sensitivity for Three Separate Sample Groups 
Note: Quarterly data. Idiosyncratic Risk (1 − R²) sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
 

 

 

Figure 10: Interest Rate Risk Sensitivity by Different Sizes of BHCs (by Interest Rate Derivatives / Total Assets) 
 
Note: Quarterly data. Interest rate risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
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Figure 11: Exchange Rate Risk Sensitivity by Different Sizes of BHCs (by Exchange Rate Derivatives / Total 

Assets) 
Note: Quarterly data. Exchange rate risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
 

 

 

Figure 12: Credit Risk Sensitivity by Different Sizes of BHCs (by Credit Derivatives / Total Assets) 
Note: Quarterly data. Credit risk sensitivity is calculated at the midpoint of the four-year rolling window, sample period: 1999:Q1–2012:Q4. 
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