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Fair value accounting for financial instruments: Does it improve the association between bank leverage and credit risk?






ABSTRACT

Many have argued that financial statements created under an accounting model that measures financial instruments at fair value would not fairly represent a bank’s business model. In this study we examine whether financial statements using fair values for financial instruments better describe banks’ credit risk than less fair-value-based financial statements. Specifically, we assess the extent to which various leverage ratios, which are calculated using financial instruments measured along a fair value continuum, are associated with various measures of credit risk. Our leverage ratios include financial instruments measured at 1) fair value; 2) US GAAP mixed-attribute values; and 3) Tier 1 regulatory capital values. The credit risk measures we consider are bond yield spreads and future bank failure. We find that leverage measured using the fair values of financial instruments explains significantly more variation in bond yield spreads and bank failure than the other less fair-value-based leverage ratios in both univariate and multivariate analyses. We also find that the fair value of loans and deposits appear to be the primary sources of incremental explanatory power.
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II. INTRODUCTION

This paper contributes to the debate on whether measuring financial instruments at fair value results in financial statements that are more representative of a bank’s financial condition than financial statements based on other methods of accounting for financial instruments. Some who oppose measuring all financial instruments at fair value, such as the American Bankers Association (ABA), which is the largest industry trade group representing US commercial banks, believe that the resulting financial statements would not be useful in assessing financial condition. They argue that amortized cost for non-traded financial instruments better represents the banks’ business model than fair value (ABA 2009) because if a bank intends to hold a financial asset to collection or a financial liability for payment, then any subsequent changes in fair value caused by changes in credit risk, liquidity, or interest rates are transitory.  These fair value changes are transitory because they will reverse if the instrument is fully collected at maturity. Therefore, they believe that recognizing and measuring all financial instruments at fair value in the financial statements is misleading.  
Standard setters have been deliberating the role of fair values for financial instruments for decades. Starting after the savings and loan crisis in the late 1980s, the Financial Accounting Standards Board (FASB) has increased the extent to which financial instruments are recognized at fair value (Godwin, Petroni, and Wahlen 1998). In 2010, the FASB proposed that all financial instruments be recognized at fair value, with limited exceptions for receivables and payables and some companies’ own debt (FASB 2010). The proposal was controversial, with over 2,800 comment letters submitted, the vast majority of which objected to the fair value measurement of loans, deposits, and financial liabilities. During 2012, the FASB redeliberated this project and in early 2013 it issued an exposure draft that proposes that all financial instruments should be measured at fair value except certain debt financial assets and most financial liabilities (including deposits), which would be measured at amortized cost (FASB 2013).[footnoteRef:1] The International Accounting Standards Board (IASB) also recently issued an exposure draft calling for a similar mixed-attribute model (IASB 2012).  But this matter is not yet settled, the FASB and the IASB will redeliberate it again after their comment periods and prior to issuing final standards in late 2013 or 2014. [1: The debt financial assets that would be at amortized cost (with an expected loss impairment model) would be those debt instruments with cash flows comprised solely of principal and interest that are being held for the collection of cash flows. ] 

To provide insight on the controversy, we assess whether a fair value leverage ratio can explain measures of a bank’s credit risk better than a leverage ratio based on a mixture of fair values and historical costs consistent with the mixed-attribute model under current US Generally Accepted Accounting Principles (GAAP) and a leverage ratio that is consistent with Tier 1 regulatory capital, which is based on fewer fair values than GAAP. We focus on balance sheet leverage because it is very commonly used for assessing firm risk. We define a bank’s credit risk as the risk that the bank defaults on its obligations, and we focus on credit risk because understanding a bank’s credit risk is essential to understanding its financial condition.  A bank’s credit risk is directly related to the credit risk inherent in the bank’s portfolio of financial instruments, and it is widely believed that an underestimation of credit risk in financial instruments held by banks contributed significantly to the recent financial crisis (US GAO 2009) and the Japanese banking crisis of the 1990s and 2000s (Linsmeier 2011). As we describe in the next section, although there are prior studies that examine the relationship between fair values and equity market metrics, the results may not carry over to credit risk, and our focus on credit risk allows us to assess more directly whether fair values or management’s estimates of net realizable values inherent in GAAP and Tier 1 regulatory capital are more highly associated with the financial condition of banks.  
If we demonstrate that leverage measured using fair values is more highly associated with bank credit risk than the other two less fair-value-based leverage ratios, then one can conclude that a fair value model for financial instruments results in a balance sheet that better captures the important bank attribute of credit risk, even if banks intend to hold some financial instruments to maturity. If fair values of financial instruments capture credit risk that is not reflected in other less fair-value-based ratios, the implication is that a fair value leverage ratio should beat out other commonly used leverage ratios in explaining bank credit risk. However, to the extent that fair values incorporate additional market risks that do not affect the bank’s overall credit risk, fair value leverage could be a poor representation of a bank’s credit risk. Because the fair value of a financial instrument represents its exchange price, which reflects current market expectations about the discounted future cash flows of the instrument, fair values reflect liquidity risk and interest rate risk as well as credit risk of the financial instrument. If the liquidity risk of a bank’s portfolio of financial instruments swamps the credit risk of the portfolio, and the liquidity risk is not important because of the non-traded nature of the bank’s financial instruments, then including more fair values in the leverage ratio may reduce its ability to reflect bank credit risk. Similarly, because credit spreads and interest rates generally move in opposite directions (see Duffee 1998 and Christiansen 2002), if changes in fair value due to interest rate risk swamp changes due to the credit risk of a bank’s portfolio, then a fair value leverage ratio may be a poor measure of a bank’s credit risk.[footnoteRef:2] [2: For example, when a fixed-rate loan is held-to-maturity, changes in interest rates will not affect the cash flows collected, and therefore the effects of offsetting changes in interest rates and changes in credit risk in fair values may mask relevant changes in the instrument’s credit risk, hindering the ability of fair value to reflect the bank’s credit risk.] 

Another reason a fair value leverage ratio may not dominate GAAP or Tier 1 leverage ratios in explaining bank credit risk is that these two latter ratios reflect credit risk as estimated by management. For example, under GAAP and Tier 1 capital, loans made by banks are recognized at net realizable value, which reflects management’s estimate of credit risk via a loan loss provision. To the extent that bank management is better than the market at assessing the credit risk of loans and other financial assets, leverage measured with management’s estimate of net realizable value may better reflect a bank’s credit risk than leverage measured at fair value.
We rely on the commonly used tangible common equity (TCE) approach to measure leverage, where the TCE-based leverage ratio is calculated as (assets − intangible assets + mortgage servicing rights) / (assets - intangible assets + mortgage servicing rights − liabilities − preferred stock). We then vary how we measure the financial instruments by including financial instruments measured at 1) fair value; 2) GAAP; and 3) Tier 1 capital.[footnoteRef:3]  The credit risk measures we consider are bank bond yield spreads and bank failure. Prior research has shown that the yield spread widens as the credit risk of the security increases, and bank failure is the ultimate consequence of high credit risk, as demonstrated in the most recent banking crisis.  [3: Our fair value leverage ratio incorporates fair value amounts for all financial instruments for which fair values are available within the financial statements and footnotes. We also include an estimate of the fair value of non-term deposits using the static discount cash flow approach described by the Office of Thrift Supervision. We do not consider banks’ intangible assets including the core deposit intangible, which is related to the value of customer relations. In addition, we do not include the fair value of property, plant and equipment. See Section III for details. As a result, to a limited extent, the measure does not reflect complete fair value leverage.] 

For bank bond yield spreads, our tests on 80,393 observations for 46 banks with 1,861 bonds issued from 1998 through 2010 and traded from 2002 through 2010 demonstrate that fair value leverage explains bank-specific bond yield spreads significantly better than GAAP and Tier 1 leverage in both univariate and multivariate analyses. The increase in explanatory power over GAAP and Tier 1 leverage is quite large. For example, the univariate correlation between bond yield spreads and leverage is at least 25 percent greater using fair value leverage as compared to GAAP or Tier 1 leverage. Further analysis demonstrates that the additional explanatory power of fair value derives primarily from fair valuing loans and deposits. In addition, cross-sectional and time-series analyses indicate that results hold for both complex banks and banks with more traditional books of business and within both the expansionary and recessionary phase of our test period, with the strongest results being for banks with more traditional books of business and during the recessionary phase of the most recent cycle. 
Our tests of bank failure on approximately 7,000 observations for 1,067 banks from 1997 through 2009 demonstrate that in the year just prior to failure, our three leverage measures have similar predictive power. But both two years and three years before failure, fair value leverage dominates the two other leverage measures in predicting failure in both univariate analysis and in a multivariate analysis with controls for other financial statement variables known to be associated with bank failure. This demonstrates that leverage based on fair values provides the earliest signal of financial trouble. This finding is consistent with the theoretical model developed by Bleck and Liu (2007) that shows that historical costs can mask a firm’s true economic performance, while fair values can provide an earlier warning of poor performance. Overall, our results suggest that recognizing financial instruments at fair value, especially loans and deposits, results in a balance sheet that reflects the average bank’s credit risk better than a more historical-cost-based balance sheet. 
Our results, however, do not definitively imply that fair value accounting for financial instruments, hereafter referred to as fair value accounting, is the preferred model for several reasons. First, our results speak only to credit risk; general purpose financial statements are expected to reflect many bank characteristics in addition to credit risk. However, our results should be interpreted in light of prior research that has addressed the incremental explanatory power of fair values in equity markets where other types of risk play a different and potentially more important role.[footnoteRef:4] Second, our measures of fair values are based primarily on a combination of fair values that have been recognized and disclosed under the current mixed attribute model, and these are not necessarily the same fair values that would be recognized if fair value accounting were required by the FASB.[footnoteRef:5]  Third, our tests cannot answer three additional important issues that are relevant to the debate: 1) whether fair value data or other data that are correlated with fair values are being used by those that assess credit risk which follows because we test for association, not causation;  2) whether fair value accounting would improve the accuracy or timeliness of the market’s assessment of credit risk; and 3) the potential for procyclical effects if all financial instruments are measured at fair value for both external financial reporting and prudential regulatory purposes. [4: See for example, Barth, Beaver, and Landsman (1996), Eccher, Ramesh, and Thiagarajan (1996), Nelson (1996), and Hodder, Hopkins, and Wahlen (2006). We discuss our incremental contribution to the equity-market-based research in the next section.]  [5: The FASB (2010) Exposure Draft proposed that fair values for financial instruments be measured consistent with an exit price notion as prescribed by ASC 820-10-20 and IFRS 13 (IASB 2011). In contrast, the fair values of loans currently are required only to be disclosed under GAAP (ASC 825-10-55-3). Under this disclosure requirement, the fair values of loans, other than certain categories of homogeneous loans, can be estimated at exit price or by discounting the future cash flows using the current rates at which similar loans would be made to borrowers with similar credit ratings and for the same remaining maturities. ] 

This paper proceeds as follows. The second section discusses the debate over fair value accounting and motivates our research question regarding the relation between credit risk and leverage ratios measured along the fair value continuum. The third section describes the leverage ratios. The fourth section presents our tests of the association between our leverage ratios and bank-specific bond yield spreads and bank failure. The last section concludes.
II. FAIR VALUE ACCOUNTING AND CREDIT RISK
Fair Value Accounting Debate
Several parties currently support fair value accounting. In a 2008 joint letter to the Securities and Exchange Commission, the CFA Institute Centre for Financial Market Integrity (CFA Institute), the Center for Audit Quality, the Consumer Federation of America, and the Council of Institutional Investors support fair value accounting because they believe it provides more accurate, timely, and comparable information to investors than amounts that would be reported under other alternative accounting approaches (CFA 2008a). In a survey of CFA Institute members worldwide more than 75 percent of the 2,006 respondents indicate that they believe that fair value requirements improve transparency and contribute to investor understanding of financial institutions’ risk and that full fair value accounting for financial instruments will improve market integrity (CFA 2008b). Presumably if fair values better describe bank risk, then fair value accounting may mitigate rather than exacerbate financial crises (Financial Crisis Advisory Group 2009 and Bleck and Liu 2007). In a Financial Times editorial, Lloyd Blankfein, chairman and chief  executive officer of Goldman Sachs, argues that “an institution’s assets must be valued at fair market value—the price at which buyers and sellers transact—not at the (frequently irrelevant) historic value” (Blankfein 2009). 
 There are five basic arguments against fair value accounting as discussed in more detail in ABA (2006, 2009). First, fair value accounting for assets that are instruments held for collection does not faithfully represent a bank’s financial condition. As discussed above, changes in fair value of these instruments may be transitory. Consistent with this view, Sheila Bair, then chairman of the Federal Deposit Insurance Corporation, has argued that there is no relevance in using fair value accounting for loans that are held to maturity (N’Diaye 2009). 
Second, fair value accounting for liabilities that are instruments held for payment is not appropriate for two reasons. First, there are few opportunities for firms to settle liabilities before maturity at other than the principal amount. Debt markets are frequently very illiquid and contractual restrictions often preclude the transfer of financial liabilities. These limited opportunities to transfer liabilities before payment suggest that fair values of financial liabilities are less relevant for decision making than fair values of financial assets because the fair values of liabilities are less likely to be realized.[footnoteRef:6] Second, many argue that it is counterintuitive that under fair value accounting for fixed-rate debt, an increase in credit risk results in a write-down of the value of the debt and an associated gain in net income.[footnoteRef:7]  [6: Proponents of fair valuing liabilities point out that even if firms cannot settle their debt prior to maturity, the firm can hedge most risks embedded in the debt by entering into a swap agreement with a counterparty. Because derivative instruments are maintained at fair value, the related liability also should be measured at fair value (Steering Committee on Financial Instruments 1997).  Furthermore, Barth et al. (1996) report that the differences between the disclosed fair values and book values of long-term debt are value-relevant in equity markets for their sample of banks during 1992-1993.   ]  [7: Barth, Hodder, and Stubben (2008), however, provide evidence that supports such an outcome. Specifically, they find that when a firm’s credit risk rises, its equity returns decline, but that decline is dampened to the extent that the firm has debt outstanding. ] 

The third argument against fair value is that the financing of a bank’s operations links loans issued with the deposits received, and, therefore, in order to best capture the economics of the banking model, loans and deposits need to be similarly measured. From this perspective, because it is difficult to estimate the fair values of deposits, especially non-term deposits, both loans and deposits should be recognized at amortized cost. The difference between fair values and historical cost of non-term deposits, such as demand and savings deposits that bear low rates of interest, arises because a significant proportion of these funds can be expected to remain on deposit for long periods of time, allowing the bank to invest the deposits in higher yielding and longer duration loans. As shown by Flannery and James (1984), because these non-term deposits are fairly insensitive to interest rate changes, they serve as a type of hedge against the effect that changes in interest rates have on loans. Specifically, if interest rates rise, the fair value of fixed-rate loans held by the bank will fall, but this loss will be offset by a rise in the fair value of the deposits associated with the increasing benefits of low- or no-cost financing in an increasing interest rate environment. If the stable source of funding provided by depositors is not recognized while the fair value of loans is recognized, then the bank will appear more volatile than it truly is.[footnoteRef:8]   [8: However, it is not clear that the fair value of non-term deposits would be useful in assessing credit risk. The estimate of fair value comes from modeling the demand behavior of depositors and from estimates of future interest rates. Because future interest rates may have no bearing on the current credit risk of banks, including the fair value estimate of non-term deposits in leverage potentially adds noise to the relationship between leverage and credit risk.   ] 

The fourth opposing argument is that when fair values must be estimated, the valuation process can be significantly complex and the resulting numbers sufficiently unreliable to cause the benefits not to outweigh the costs. The fifth argument is that because fair value accounting contributes to the procyclicality of the financial system, it is one of the root causes of the recent financial crisis, creating significant harm to the economy. 
Our examination of the ability of fair values versus more historical-cost-based measures (GAAP and Tier 1 capital) to reflect a bank’s credit risk directly addresses the first three opposing arguments. Our paper, however, does not contribute to understanding the costs, complexity, and reliability of fair value accounting or whether fair values contribute to pro-cyclicality. We believe procyclicality is an interesting issue and acknowledge that the role of fair values in the recent financial crisis is still not fully understood.[footnoteRef:9]   [9: Some recent research has attempted to address this issue. Section 133 of the Emergency Economic Stabilization Act of 2008 required that the United States Securities and Exchange Commission (SEC) study the impact of fair value accounting on banks during the credit crisis and make a recommendation on whether fair value accounting should be suspended. After an extensive review, the SEC concluded that fair value did not play a significant role in the bank failures and that the fair value standards should not be suspended (US SEC 2008). Consistent with this conclusion, a recent working paper from the Federal Reserve Bank of Boston provides evidence using a sample of large banks that suggests that it was not fair value accounting and its potential pro-cyclicality that put stress on the capital requirements of banks in 2008, but instead it was other more significant factors resulting from lending practices (Shaffer 2010). Similarly, Laux and Leuz (2010) and Badertscher, Burks, and Easton (2010) provide analyses that suggest that fair value accounting did not play a major role in the financial crisis of 2008. On the other hand, theoretical papers by Allen and Carletti (2008) and Plantin, Sapra, and Shin (2008) have identified means by which fair value accounting could be procyclical.] 

Fair Values and Credit Risk
As mentioned previously, we focus on credit risk because it is critically important in the banking industry. To demonstrate the nature of credit risk we obtained month-end TED spread from Bloomberg for 1984 through 2010. The TED spread is the difference between three-month interest rates based on the London Interbank Offered Rate (LIBOR) and US government debt (T-bills).[footnoteRef:10] TED is an indicator of perceived credit risk in both the banking sector and the general economy because T-bills are considered risk-free, while LIBOR reflects the credit risk of lending to commercial banks. For example, if the risk of default on interbank loans increases, interbank lenders demand a higher rate of interest, resulting in an increase in TED. Therefore, an increasing TED is a sign that lenders believe that the risk of default on interbank loans (also known as counterparty credit risk) is increasing. Alternatively, if the risk of bank defaults is considered to be decreasing, the TED spread decreases.  [10: TED is an acronym formed from T-Bill and ED, the latter of which is the ticker symbol for the Eurodollar futures contract as represented by LIBOR. LIBOR denominated in US dollars is calculated by the British Bankers’ Association as the average interest rate that the middle two quartiles of the top 16 world-wide banks believe they would be charged for borrowing unsecured US dollars on a short-term basis in the London wholesale money market. The TED spread is usually denominated in basis points (bps). For example, if LIBOR is at 5.45 percent and the T-bill rate is 5.20 percent, TED is 25 bps. ] 

[INSERT FIGURE1 ABOUT HERE]
As shown in Figure 1, the TED spread fluctuates over time but is generally in the range of 0.1 percent to 0.75 percent (10 to 75 bps). TED spread spikes in times of financial crises. It reached 250 bps during the savings and loan crisis in the late 1980s and over 300 bps during the recent crisis. Interestingly, the drastic increase in the TED spread started around July 2007, yet financial statements under the current mixed-attribute model did not start to reflect write-downs in financial instrument assets until well into 2008 (Amiram, Landsman, Peasnell, and Shakespeare 2012), thereby motivating our examination of whether fair values, amortized cost, or Tier 1 capital provides more timely or accurate information about credit risk. 
As discussed in Linsmeier (2011), in the Japanese banking crisis in the 1990s and 2000s, as well as the more recent US financial crisis, the historical cost accounting model allowed financial institutions to hide credit problems from investors and regulators that ultimately led to their failures. Arguably, this lack of disclosure prevented timely action being taken to mitigate the extent of the ultimate losses born by taxpayers and demonstrates the importance of examining the role of fair value versus historical cost accounting in identifying credit risk, including bank failures.  
Prior literature has not examined the relationship between fair values and credit risk but instead has focused on the relationship between fair values and equity valuation.[footnoteRef:11] As discussed by Landsman (2007), this research demonstrates that the fair values of banks’ investment securities, loans, and derivatives are incrementally informative to their historical cost counterparts in explaining share prices. In addition, Hodder, Hopkins, and Wahlen (2006) show that fair values are more informative than historical costs for equity price risk by demonstrating that the volatility of full fair value income is more strongly associated than is the volatility of GAAP  income with certain equity-market-based measures of firm risk, including market-model beta, interest-rate betas, and stock-return volatility. This body of research that focuses on equity-market-based metrics, which are the most commonly used benchmarks for assessing the informativeness of various accounting treatments, reflects on the potential role of fair values in investors’ pricing decisions.  [11: One exception is Barth, Landsman, and Wahlen (1995). Although not the focus of their study, they provide some evidence that fair values of investment securities are better predictors of one-year-ahead violations of regulatory capital requirements, a non-equity-market-based metric. ] 

We believe that our analysis of credit risk offers insights beyond that provided by the equity-market-based research for several reasons. First, one should not assume that results in equity markets will carry over to credit markets because prior research suggests that information in credit markets is priced differently from information in equity markets. Campbell and Taksler (2003) compare bond markets and equity markets, which are associated with credit risk and equity risk, respectively, and provide several theoretical reasons for why the markets’ movements differ. For example, an increase in investors’ beliefs about future earnings is likely to increase equity market values more than the bond market values because bondholders do not have the upside potential of equity. Similarly, volatility of firm values has opposite effects on equity and bond prices, because higher volatility hurts bondholders through an increased probability of default but helps equity holders with respect to the related increased positive effect. Furthermore, Dichev (1998) provides evidence that equity markets do not fully impound credit risk. Consistent with differences between credit markets and equity markets, empirical studies often examine each market separately. For example, Barth, Ormazabal, and Taylor (2012) examine the sources of credit risk associated with asset securitizations, and they find that bond markets assess credit risk similar to equity markets, but rating agencies assess credit risk differently. Veronesi and Zingales (2010) examine the market response to the announcement of TARP for a sample of impacted banks, and they find that the bond and equity markets responded very differently.  
The second benefit of focusing on credit risk is that it allows us to investigate the relationship between fair values and bank failure. Bank failure is an outcome of extreme credit risk and does not rely on any market-based measure to infer credit risk.  As a result, our tests on bank failure do not rely on an assumption of market efficiency that underlies most market-based studies.  Furthermore, if our tests on bank failure confirm our results on bond yield spreads, this would help alleviate the concern that the relation between bond yield spreads and fair value leverage is driven by an endogeneity in market-based measures that is unrelated to credit risk (i.e., the possibility that an omitted market variable, such as uninformative noise, which is reflected in both bond yield spreads and fair values, is driving our results). 
 Third, our focus on credit risk as measured by bond yield spreads allows us to assess more directly whether the information provided by management on credit risk within the current GAAP and Tier 1 measurement systems, as reflected, for example, in the allowance for loan losses and other than temporary impairments of held-to-maturity securities, is more highly associated with credit risk than the information about credit risk reflected in the fair value measurements of financial instruments. The presence of additional risks in equity market metrics makes it more difficult to infer which components of fair value (e.g., interest rate or credit risk) are driving the incremental explanatory power of fair values over GAAP numbers in prior equity market research. Because bond yield spreads exclude the effects of interest rate risk from the dependent variable, leaving primarily a measure of credit and liquidity risk, we can assess more directly the relative informativeness of alternative accounting measures for credit risk. This provides us with the ability to make stronger inferences about whether the information provided in the fair values of financial instruments is more highly associated with credit risk than the information provided by bank management in its estimates of the net realizable values of those instruments. 
Our study therefore provides an incremental contribution beyond prior equity-market-based research by employing a design that isolates more directly the credit-risk relevance of alternative accounting measures. Ours is also the first study to explore whether measuring all financial instruments at fair value provides incremental information to GAAP or Tier 1 capital in the alternate and economically significant credit market setting.[footnoteRef:12]        [12: A recent working paper by Cantrell, McInnis, and Yust (2011) focuses on the ability of fair value versus GAAP measures of loans to predict credit losses related to borrower default. Results suggest that loan fair values do not better predict one-year ahead loan charge-offs and non-performing loans. In addition, results suggest that fair values of loans do not provide incremental information useful in predicting bank failures one year out. Our study differs for several reasons. First, and of most importance, we provide a more comprehensive assessment of the credit-risk relevance of fair values versus historical costs because we consider all financial instruments not just loans, and we examine this issue using aggregate leverage measures and by disaggregating the leverage measure by type of financial instrument. Second, excluding tests relating to bank failure that are common to both studies, we focus our additional analyses on a more comprehensive entity-level measure of bank credit risk (bond yield spreads), rather than on accounting-based credit-risk measures associated with loans only (loan charge-offs and non-performing loans). Finally, in our bank failure analysis, we examine longer time horizons, and it is in those time periods that fair value is shown to better reflect credit risk when compared to GAAP measures.] 

III. LEVERAGE RATIOS
We focus on leverage as an accounting-based measure of credit risk because leverage measured as assets divided by stockholders’ equity or, in our case, tangible assets divided by tangible common equity, is considered to be the elasticity of equity value with respect to the value of assets. A leverage ratio signifies how much equity will change given a one-percentage point return on assets. For example, if a bank has a leverage ratio of 10 then if assets fall (rise) in value by one percentage point, the value of equity will fall (rise) by 10 percentage points. The higher a bank’s leverage ratio, the larger impact a fall in asset prices will have on the solvency of the bank. Since the 1980s, bank regulators have monitored leverage ratios to help restrict the risk taken by banks.[footnoteRef:13]    [13: A limitation of focusing on how a change in total assets would affect equity is that it does not provide information on the probability that such a change in assets will occur. Therefore, in 1988 the notion of risk-based capital also was implemented as part of the Basel Accord. As discussed by the US GAO (2009), regulators in the United States continue to use non-risk-based leverage ratios along with risk-based capital requirements to provide a cushion against risks not explicitly covered in the risk-based capital requirements.] 

For our primary analysis, we calculate leverage using the data provided by the SNL Financial database. SNL data are collected from the bank holding company 10-Ks filed with the SEC and from Y9-C reports filed with the Federal Reserve. We rely on TCE-based leverage measures with TCE defined as tangible assets, plus mortgage servicing rights, divided by tangible assets, plus mortgage servicing rights, less the sum of liabilities and preferred stock. TCE is increasingly being used by regulators and investors with the belief that TCE is a better measure than other capital ratios of a bank’s ability to absorb losses. The 2009 stress tests performed by the Federal Reserve Board on the largest 19 US banks focused on TCE (Sloan and Hopkins 2009). In addition, the Basel Committee is proposing to require that all bank regulators rely more on TCE-based capital measures.[footnoteRef:14]   [14: See the document titled Strengthening the Resilience of the Banking Sector at http://www.bis.org/publ/bcbs164.pdf.] 

We first calculate leverage using the fair values of all financial instruments, both assets and liabilities, which we denote as FV. To calculate FV, we start with the GAAP reported assets and liabilities and adjust the financial instruments to fair value using the footnote disclosures on the fair values of financial instruments. These disclosures include the fair values of loans, deposits, held-to-maturity securities, other assets, and other liabilities. Because the fair values of non-term deposits are not disclosed in the financial statements, we estimate their fair value relying on the static discount cash flow approach for non-term deposits as described by the Office of Thrift Supervision (OTS) in the Department of Treasury and previously used by Hodder, Hopkins, and Wahlen (2006).[footnoteRef:15] In addition, we adjust the deferred tax assets and liabilities for the tax implications of the unrealized gains and losses on the fair values using the statutory US Federal income tax rate.   [15: See the OTS website for details of the estimation model (http://www.ots.treas.gov/_files/48461.PDF). We make several assumptions in performing this calculation, details of which we can provide upon request. Also, we use OTS-provided forward LIBOR rates during the estimation, and because these rates are not provided prior to 1997, we limit our sample to the period starting in 1997. Our bond yield analysis starts in 1998 because we rely on data from the prior year-end. ] 

Second, we calculate leverage based on asset and liability values as reported in the GAAP financial statements. Under GAAP, some financial instruments are reported at amortized cost and some at fair value, so this leverage ratio, which we denote as GAAP, represents a mixture of fair values and amortized costs. 
Third, we calculate leverage consistent with bank regulators by using the inverse of the Tier 1 leverage ratio, which we denote as TIER1, from the Y9-C reports. The Tier 1 leverage ratio is Tier 1 capital divided by average adjusted total assets and is identified in the Y9-C report as BHCK 7204 on Schedule HC-R—Regulatory Capital. In defining Tier 1 capital, the goal of regulators was to create a measure of the capacity of the bank’s capital to absorb losses on an ongoing basis. Toward that end, Tier 1 capital is typically defined as shareholder’s equity with various adjustments made to it. For US bank holding companies, the main difference between TIER1 and GAAP is the exclusion of certain fair value adjustments from TIER1. Specifically, TIER1 excludes unrealized gains and losses on available-for-sale (AFS) securities and derivatives accounted for as cash flow hedges, except for unrealized losses on AFS equity securities, and for any financial liabilities recognized at fair value by the bank, TIER1 excludes the portion of the cumulative change in fair value that is due to changes in the bank’s creditworthiness. TIER1 also excludes most goodwill and intangible assets, and it includes the following items on the basis of various factors specific to each item: cumulative preferred stock, mortgage servicing assets, deferred tax assets, credit-enhancing interest-only strip receivables, and nonfinancial equity investments. 
Figure 2 provides a comparison of the measurement attributes for each category of financial instruments across our three different leverage ratios. The most notable differences across the ratios are that FV includes the fair value of held-to-maturity securities, loans, deposits, and debt, while GAAP and TIER1 do not. 
[INSERT FIGURE 2 ABOUT HERE]
IV. CREDIT RISK MEASURES AND LEVERAGE
Bond Yield Spreads and Leverage
Our first set of tests examines the association between bond yield spreads as a measure of credit risk and our various leverage ratios. Specifically, we consider the extent to which FV, GAAP, and TIER1 are associated with bank-specific bond yield spreads measured at the time a bond is issued and at the time of secondary trades. We consider bond yield spreads because they measure the risk premium or the default risk of the bond (Fisher 1959) and therefore proxy for the credit risk of the individual bank.[footnoteRef:16]  Using the bond data in the Mergent Fixed Investment Securities Database (FISD), we identify publicly traded bonds issued by our sample banks from 1995 through 2010 and obtain bond characteristics, including bond yields at the date of issuance. We then obtain bond yields after issuance for these same bonds from the Trade Reporting and Compliance Engine (TRACE), which compiles information on secondary trades for fixed-income securities starting in July 2002. If trades in the same bond occur on the same day, we include only the last observation for that day in our sample. In addition, we only include observations on bonds that have all the necessary data to estimate the variables used in our yield spread model as described below. Given that all banks have calendar fiscal year-ends, we include only observations in the first quarter of the calendar year because we want our leverage ratios, which are calculated as of December 31, and bond yield measures to be relatively contemporaneous.[footnoteRef:17]     [16: Besides credit ratings, which we discuss in footnote 25, we are not aware of other bank-specific market-based measures that would serve as a better proxy for bank-specific credit risk. We considered credit default swaps, but the sample of banks with credit default swaps is exceedingly small. We also considered the deposit insurance rates paid by banks to the FDIC but those data are not publicly available.  ]  [17: Inferences are the same, however, if observations from all quarters are used.] 

Our final sample includes 80,393 yield observations on 46 bank holding companies for 1,861 bonds. The yield observations at the time of issuance cover bonds issued from 1998 through 2010, and the yield observations at the time of secondary trades include bonds issued from 1998 through 2010 but traded from July 1, 2002, through 2010.  Because secondary trade observations are not available until July 1, 2002, when TRACE started collecting the information, and TRACE has increased its coverage over time, the observations in our sample are heavily weighted to the later years. Specifically, 0.14 percent of the sample is from 1998 through 2002 (these are all bond issuance observations), 3.3 percent is from 2003, 4.36 percent is from 2004, and the remaining 92.2 percent is from 2005 through 2010. 
[INSERT TABLE 1 ABOUT HERE]
 Table 1 reports descriptive statistics on the bond yield observations, where all variables are winsorized at 1 percent and 99 percent. The average bond offering is $199.9 million and has 11.0 years remaining until maturity. Interestingly, GAAP has the highest mean, which is statistically greater than the means of TIER1 and FV at p < 0.01. TIER1 and FV have means that are statistically equivalent, which indicates that for the average bank in this sample, GAAP and not FV or TIER1 measures of leverage make the bank appear riskiest. We also find that for the average firm, TIER1 has an untabulated time-series standard deviation of 1.5, which is at least 40 percent smaller than the untabulated time-series standard deviations for GAAP (2.5) and FV (3.1), with the differences between the TIER1 and the FV and GAAP time series standard deviations being statistically significant at p = 0.04 and p < 0.01, respectively..  Furthermore, although the standard deviation of FV is greater in magnitude than the standard deviation of GAAP, the difference is not statistically distinguishable from zero. This indicates for this sample of banks that fair value accounting does not make the average bank look more volatile than current GAAP would, but it does make it look more volatile than under Tier 1 capital.       
The yield spread is calculated as the yield at the time the bond is issued or traded (per FISD or TRACE, respectively) less the treasury rate for bonds of similar maturity. The treasury rate for 1, 2, 3, 5, 7, 10, 20, and 30 year bonds is obtained from the Federal Reserve H.15 Statistical Release, and similar to Collin-Dufresne, Goldstein, and Martin (2001), we use linear interpolation to estimate the omitted maturities. To match the bond’s maturity to the treasury maturity, we round the years to maturity for each bond to the nearest integer and match it to the treasury rate for that year.[footnoteRef:18] If the time to maturity is less than six months, the observation is dropped. For the few observations with years to maturity greater than 30, we use the 30-year rate. Lastly, we only include those observations with a yield spread that is greater than zero. The average (median) yield spread is 248 (153) basis points.[footnoteRef:19]   [18: When we match on monthly maturities rather than annual maturities, inferences are unchanged.]  [19:  We choose to construct observations at the bank-bond-trading day level in order to avoid placing a structure on the variation in yield spread, and we cluster standard errors by bank to account for the repetition of bank-year leverage information. However, as an alternative specification, we reduce the sample to unique bank-bond-year observations (5,165 bank-bond-years) and rerun our main regressions (still clustering standard errors by bank), using three different ways of estimating the yield spread: the average yield spread per bank-bond-year over all days in our sample (i.e., those in the first quarter), the average yield spread over just the first 20 days for each bank-bond-year combination, and the first yield spread available for the given bank-bond-year combination. In all cases, the results are similar. Specifically, the ordering of R2 is still FV > GAAP > Tier1, with all R2s being significantly different from each other except GAAP and Tier1 when the yield spread for the first day available is used. ] 

Note that FISD provides a measure of the yield spread for 116 of the bonds in our sample at the time of issuance. The untabulated Pearson correlation coefficient between our estimated measure and the FISD reported measure for these 116 observations is 0.9294, which indicates that our estimation method is reliable.  
[INSERT TABLE 2 ABOUT HERE]
In Table 2, we report results of regressions of yield spread on our three leverage measures as of the most recent fiscal year-end. In panel A (C), we report results of the three univariate (multivariate) regressions including the coefficients, standard errors, and adjusted R2s, and in panel B (D) we report p-values from Vuong tests of differences in the adjusted R2s across the three models reported in panel A (C). All regressions include firm-fixed effects, cluster standard errors by bank, and we winsorize all variables at 1 percent and 99 percent. Our inferences, however, are similar if we instead use an issue-fixed-effects model. 
In each multivariate regression we include the following bank- and bond-specific control variables. The bank-specific variables are disaggregated amounts that provide additional financial statement information not included in leverage measures about the quality of the banks’ assets, including their credit and interest rate risk:  the variables selected follow Flannery and Sorescu (1996). The bond-specific variables control for characteristics of the bond that are likely to impact the spread required; the variables selected follow Beaver, Shakespeare, and Soliman (2006).[footnoteRef:20] [20: Beaver et al. (2006) also include a variable that indicates that the issue has credit enhancements in their model. We omit this variable because none of the observations in our sample have credit enhancements. ] 

Asset Quality Measures
NonAccrLoans = the ratio of loans in non-accrual status to total assets as of the most recent fiscal yearend. 

PastDueLoans = the ratio of loans that are past due 90 days or greater to total assets as of the most recent fiscal year-end. 

OREO = the ratio of other real estate owned to total assets as of the most recent fiscal year-end. 

All three measures are designed to capture credit-related issues the firm is currently facing or might face in the future as a result of loans made. High non-accrual and past due loan balances imply greater uncertainty about future bank performance and more risk of default. Similarly, because banks typically receive OREO as payment when a loan does not repay, higher OREO also signals poor loan performance and potentially higher credit risk. 

Interest Rate Risk Measure
AbsMaturityGap = the absolute difference between assets and liabilities that are due to mature or be repriced within one year, divided by total assets as of the most recent fiscal year-end. The higher a bank’s maturity gap between assets and liabilities, the more potential that shocks to the bank’s balance sheet will cause further mismatching of assets and liabilities and increase the credit risk of the bank.

Profitability Measure
ROA = net income divided by total assets as of the most recent fiscal year-end. The effect of ROA on credit risk is not straightforward. If higher profitability is a signal of more efficient operations, we would expect a negative relation with credit risk. Alternately, higher profitability obtained by higher risk-taking would result in higher credit risk for those banks.

Bank Size
LnAssets = the log of total assets of the bank as of the most recent fiscal year-end. Larger banks might have lower credit risk if they are more diversified or better managed. 

Bond Offer Characteristics
Ln_offer_amt = the natural log of the offering amount (in thousands) of the issue;

Shelf = an indicator if the issue is a shelf registration;

Call = an indicator if the issue is callable on a predetermined schedule;

Put = an indicator if the issue gives the bondholder the option, but not the obligation, to sell the security back to the issuer under certain circumstances;

Redeem = an indicator if the bond is redeemable under certain circumstances; and

YrsToMaturity = the number of years remaining to maturity as of the transaction date (either issuance or trading date).
	
Our tests examine the relative associations of our leverage measures with credit risk. The univariate analysis simply addresses which leverage measure has the highest correlation with credit risk, while the multivariate analysis addresses which set of variables best explain credit risk, a set that includes certain GAAP-based and bond-offer-based control variables and TIER1, GAAP, or FV. If the regressions with FV have the highest R2, then we can conclude that fair value leverage explains credit risk best with and without controlling for additional relevant financial statement and bond-offer information.[footnoteRef:21] [21: An alternative approach is to adjust the GAAP-based financial statement control variables in the FV regression to fair value where possible and leave the control variables unadjusted in the GAAP and Tier1 regressions. In this way, the design is comparing the incremental explanatory power of having all measures at fair value versus GAAP. We choose to adjust only the leverage measures in our main tests in order to keep the focus on the ratio most related to credit risk, but when we adjust the control variables to fair value where possible in the FV regression, we find very similar results. Specifically, we use the log of the fair value of assets and fair value net income divided by the fair value of assets as substitutes for LnAssets and ROA, respectively. We are not able to reasonably estimate fair values for the remaining control variables. Non-accrual loans, past due loans, and OREO are provided in banks’ call reports at net book value. The absolute maturity gap variable is an interest rate risk measure that is based on assets and liabilities measured at book value, but because of their short-term nature, it is likely that the book value would not be that different from fair value. Using the two additional fair-value-adjusted variables in the fair value regression, our conclusions for the bond yield analyses (both Tables 2 and 4) remain unchanged.] 

The univariate and multivariate results in Table 2 are similar. The descending order of the explanatory power of each of the three models, as evidenced by the adjusted R2s, is the following: FV, GAAP, and TIER1.[footnoteRef:22]  The coefficient on each leverage measure is significantly positive except that the coefficient on TIER1 is surprisingly significantly negative.[footnoteRef:23]  As noted in panels B and D in Table 2, the explanatory power of both models with FV is significantly greater than that with GAAP, which is significantly greater than that with TIER1. To help put the differences in the adjusted R2s into perspective, we also estimate Pearson and Spearman correlations across each of the three leverage ratios and bond yields. Untabulated results show the following Pearson (Spearman) correlations between bond yields and each of the leverage measures: 1) 0.5619 (0.5895) for FV; 2) 0.4314 (0.4597) for GAAP; and 3) -0.1154 (-0.1419) for TIER1. This demonstrates that FV can explain more than 25 percent more of the variation in bond yield spreads than GAAP.[footnoteRef:24]  [22: As an alternative specification we replace bond yield spreads with bond yields and include the treasury rate as an additional independent variable to allow the coefficient on the treasury rate to vary from one, and we obtain similar results. In addition, we test for incremental explanatory power within the same regression as an alternative to comparing R2s. Specifically, we run a regression including GAAP, the incremental difference between FV and GAAP, and the control variables, and we find that the coefficient on the incremental difference of FV over GAAP is positive and statistically significant at the 1 percent level. We repeat this test comparing FV and Tier1, and we again find a positive and statistically significant (1 percent level) coefficient on the incremental difference.]  [23: We are puzzled by the observed negative relation between TIER1 and yield spreads. We estimate Pearson Correlations for TIER1 with our two other leverage ratios and find that they are significantly positive at p < 0.01 (consistent with expectations). For our yield sample, the Pearson (Spearman) correlation between TIER1 and FV is 0.07 (0.13) and between TIER1 and GAAP is 0.33 (0.43).]  [24: We follow prior literature (e.g. Flannery and Sorescu 1996, Beaver et al. 2006) and estimate a linear model of bond yields. However, as a robustness test, we also estimate an alternate model suggested by Flannery and Sorescu (1996) in which we interact each control variable except assets with the leverage measure and the squared leverage measure.  This nonlinear model yields similar results; the regression with FV-adjusted measures always outperforms the regressions with GAAP or Tier1 measures. As an alternative nonparametric approach, we rerun our original regressions (both univariate and multivariate) using the decile rank of the leverage measures rather than continuous variables. In both cases, the results are similar. Specifically, the explanatory power of the regression with FV dominates the regression with GAAP, which dominates the regression with Tier1, and all are statistically different from each other at p < 0.01.] 

Overall our results on bond yield spreads demonstrate that the association between bank-specific credit risk and leverage monotonically increases across our three measures of leverage, i.e., the association is increasing as the amount of financial instruments measured at fair value increases starting at TIER1 up to FV. FV dominates GAAP, suggesting that recognizing all financial instruments at fair value is important in explaining credit risk, and that fair value measures of credit risk appear to dominate managements’ estimates of net realizable values for financial instruments.[footnoteRef:25]  [25: In supplemental untabulated analyses we examine the association between credit ratings and our leverage measures for all banks with credit ratings in the SNL database. Although one might argue that a credit rating is the best measure of a bank’s credit risk, we do not focus on credit ratings because there is evidence to suggest that credit ratings are influenced by the incentives of the credit rating agencies, introducing potential bias in the ratings, and are not timely measures of credit risk (Cheng and Neamtiu 2009, Beaver, et al. 2006, and Barth, et al. 2012). We use the year-end S&P rating, and we convert the letter credit rating into a numerical value. If the S&P rating is not available, we use the Fitch rating, and if Fitch’s is not available, we use Moody’s. We run tests similar to the yield analysis. The rank ordering of the explanatory power is FV, GAAP, and TIER1 in both the univariate and multivariate analyses. In the univariate analysis FV dominates GAAP at p = 0.05 and GAAP marginally dominates TIER1 at p = 0.15. In the multivariate analysis, none of the differences in explanatory power are significant at less than the 10 percent level. Given the limited ability of credit ratings to reflect credit risk in a timely and unbiased manner, the weaker findings in this supplemental analysis does not necessarily call into to question the validity of our conclusions drawn from the bond yield and bank failure analyses.


] 

To gain further insight into the relation between fair values and bond yield spreads, we separate banks’ financial instruments into categories and investigate which categories drive the dominance of FV. To do so, we form a subsample of the 28 bank holding companies for which SNL provides detailed fair value information by financial instrument category. We create five new leverage ratios. In the first ratio, denoted FVLoans, leverage is based on GAAP amounts except for loans, which are measured at fair value. Similarly, for the remaining four ratios, leverage is based on GAAP amounts except for securities, other assets, deposits, and other liabilities, which each separately are included at fair value and denoted as FVSec, FVOA, FVDep, and FVOL, respectively. 
[INSERT TABLE 3 ABOUT HERE]
Descriptive statistics on the subsample of 104 bank-years and 62,138 bank-transaction dates from 2005 through 2010 are reported in Table 3. For each financial instrument category, we calculate the difference between disclosed fair values and the reported GAAP amount, which we refer to as the fair value adjustment. We then determine the absolute value of each of the fair value adjustments as a percentage of the sum of the absolute value of all fair value adjustments. We find that the mean absolute fair value adjustment for deposits and loans makes up 68.8 percent and 20.3 percent, respectively, of the total absolute fair value adjustment. The fair value adjustments for securities, other assets, and other liabilities are 1.7 percent, 0.3 percent, and 8.9 percent, respectively. This indicates that for the average bank in our sample the difference between the fair value and GAAP amounts for loans and deposits are the primary sources of the difference between GAAP and FV.
[INSERT TABLE 4 ABOUT HERE]
For this subsample, we repeat the analyses on each of the five new leverage measures as well as our three primary leverage ratios. The results reported in Table 4 are quite similar across the univariate (panels A and B) and multivariate (panels C and D) analyses. As reported in panel B, the explanatory power of FV statistically dominates all other leverage ratios (p < 0.001), suggesting that a model that includes the fair value of all financial instruments is more closely associated with credit risk than other less fair-value-based models. Interestingly, however, the explanatory power of FVLoans is very close behind that of FV. For example, as shown in panel A, the FV adjusted R2 is 0.3579, while the FVLoans adjusted R2 is 0.3547 and is statistically different from GAAP. Third in explanatory power behind FVLoans is FVDep, which also is statistically different from GAAP in both analyses. Finally, the adjusted R2 of the other variables representing the other three categories of financial instruments (FVSec, FVOA, and FVOL), while statistically different from GAAP, generally do not indicate economically meaningful differences in explanatory power. These results indicate that almost all of the incremental explanatory power of FV over GAAP is derived from the fair value of loans and deposits. 
We perform an alternative untabulated test that examines whether the explanatory power of FV varies across bank types. To begin, we separate our sample into banks with a more traditional “banking book of business” and those with more complex asset structures, using the loan-to-asset ratio to identify differences in the banks’ business models. Banks with above median loan-to-asset ratios are more likely to be focused on originating and holding loans, and thus be less complex organizations. We rerun our main tests separately for banks with above median loan-to-asset ratios and those with below median ratios, and we consistently find that the explanatory power of FV is greater than that of GAAP for both groups with the coefficient signs on both variables always being positive. Specifically, we find for banks with above median loan-to-asset ratios that the adjusted R2s for FV and GAAP are 0.41 versus 0.29 in univariate tests and 0.46 versus 0.42 in multivariate tests, respectively, with all differences significant at p-values < 0.01. For banks with below median loan-to-asset ratios we find that the adjusted R2s for FV and GAAP are 0.24 versus 0.18 in univariate tests and 0.40 versus 0.39 in multivariate tests, respectively, with all differences significant at p-values < 0.01. Although both groups show evidence of greater explanatory power for FV than for GAAP, banks with a more traditional “banking book of business” in the form of above median loan-to-asset ratios consistently reflect a greater incremental explanatory power for the fair value measure. As indicated, the magnitude of the adjusted R2s is higher for this subsample, and the difference between FV and GAAP adjusted R2s is larger. These results are consistent with the largest increase in incremental explanatory power coming from loans.[footnoteRef:26] [26:  In the univariate tests, the TIER1 regressions have significantly less explanatory power than both the FV and GAAP regressions for both subsamples of banks. In multivariate tests, however, Tier1 has significantly less explanatory power than FV, but it is not statistically different from GAAP (although as before, the coefficient on TIER1 often is negative).] 

A final untabulated test of the relation between bond yield spreads and leverage examines whether the explanatory power of fair value measures varies in different economic periods. Our main tests focus on the time period from 1998 through 2010, with the majority of observations falling between 2003 and 2010. During this latter period, the NBER classified December 2007 as the start of the most recent recession. Therefore, we separate the sample by transaction date into the 2003-2006 expansionary period versus the 2007-2010 recessionary period. If fair value accounting has incremental explanatory power for banks’ credit risk, we might expect the incremental power to be larger during the recessionary period, when credit risk is more variable and of a greater concern. However, liquidity risk during the recessionary period that started in 2007 was particularly high, and this may result in noisier fair value measurements and a reduction in the explanatory power of fair value leverage for credit risk. Our bond yield spread regressions for each of the two subperiods reveal that the FV model consistently dominates the GAAP model in both periods. Specifically, during the 2003-2006 expansionary period, the adjusted R2s for the FV and GAAP models are 0.03 versus 0.02 in univariate tests (p-value < 0.01) and 0.179 versus 0.178 in multivariate tests (p-value = 0.02), respectively. During the 2007-2010  recessionary period, the adjusted R2s for the FV and GAAP models are 0.32 versus 0.19 in univariate tests (p-value < 0.01) and 0.40 versus 0.32 in multivariate tests (p-value < 0.01), respectively. Although the differences are statistically significant in both periods, the magnitude of the differences between FV and GAAP adjusted R2s are larger during the recessionary period. In addition, while the coefficients on FV and GAAP in the recessionary period are positive for both univariate and multivariate tests, the coefficients on FV and GAAP in the expansionary period are positive for univariate tests but are surprisingly negative in multivariate tests (although not statistically different from zero). The unusual coefficient signs in the 2003-2006 expansionary period and the smaller magnitudes of the differences in adjusted R2s during the expansionary period as compared to the 2007-2010 recessionary period demonstrate that fair value measurements had more explanatory power for credit risk during the recent financial crisis. Our evidence, however, cannot be generalized to make inferences on the broader issue of differential explanatory power of fair values in expansionary versus recessionary periods because our analysis does not use data from multiple expansionary and recessionary periods.[footnoteRef:27] [27:  The explanatory power of the TIER1 models are statistically significantly less than FV and GAAP models in all cases except for the multivariate analysis in the expansionary period. Also, similar to the main results, the coefficient on TIER1 is almost always negative.] 

Bank Failure and Leverage
We next investigate the relationship between our various leverage measures and bank failure. We use the list of failed banks through 2010 from the FDIC website (http://www.fdic.gov/bank/individual/failed/banklist.html) and then match the commercial banks to their bank holding company parent.  Of the 445 failed commercial banks, 83 matched public bank holding companies in our sample and 53 of them remained in our sample after data requirements. All but one of these 53 bank failures occurred after 2007, suggesting the bank failures we examine are associated with the recent credit crisis.  
[INSERT TABLE 5 ABOUT HERE]
Table 5 reports descriptive statistics on the sample of 7,028 observations for 1,067 bank holding companies (including the 53 failed banks) from 1997-2009 used for this analysis, where all variables are winsorized at 1 percent and 99 percent. The mean (median) bank in this sample has assets of $6,900 ($789) million, which is substantially smaller than the bond yield sample. Similar to the bond yield sample, GAAP has a higher mean and median leverage than FV and TIER1, with the difference being statistically significant at p < 0.01. In addition, the time-series standard deviation of GAAP is higher than FV and TIER1 (2.09 versus 1.85 and 1.35, untabulated), where all standard deviations are statistically different from each other at p < 0.01.
To begin this analysis, we create plots that represent the failure predictive ability of each leverage measure. In particular, we decile rank the 7,028 observations based on each of our three measures, where decile one (10) banks have the highest (lowest) values for a given leverage measure. Then we count the number of banks within each decile that failed within the next year and create a variable to capture the cumulative number of failed banks for each decile.[footnoteRef:28] Scaling the cumulative number of failures by the 53 total bank failures, we construct plots to represent the cumulative distribution function of each leverage measure’s ability to predict bank failure.  [28: For example, if five banks failed in the first decile of banks, and an additional four banks failed in the second decile of banks, the cumulative number of failed banks would be five for the first decile and nine for the second decile.] 

[INSERT FIGURE 3 ABOUT HERE]
Figure 3 presents the constructed plots for one year, two years, and three years prior to failure for FV, GAAP, and TIER1. Figure 3 Panel A shows that one year prior to failure, just over 50 percent of the failed banks are in the lowest decile (i.e., with the highest leverage ratios) based on TIER1, but more than 75 percent of the failed banks are in the lowest decile based on FV.  In all three time horizons, the plotline for FV is on top, followed by GAAP, and then TIER1, which indicates FV predicts a higher percentage of bank failures followed by GAAP and TIER1. 
To statistically compare the ability of each measure to predict bank failure, we estimate the Failure Predictive Ability (FPA) as the area under the relevant plotline, following the methodology used by Bushman, Smith, and Wittenberg-Moerman (2010) to assess relative speeds of price discovery.[footnoteRef:29] The plotline covering the largest area represents the leverage measure that dominates the other measures in their predictive ability (i.e., it provides the “earliest” failure prediction). Table 6, Panel A provides the FPA metrics and the ranking of the leverage measures' FPA across the three time horizons. In panel B, we provide the p-values for the statistical significance of the difference between each leverage measures’ FPA based on a permutation analysis.[footnoteRef:30]   [29: Specifically, we calculate the area under each plotline (scaled by the total number of failures) using the following formula based on the area of a trapezoid: ∑9(m=1)(Cumulative Failuresm/Cumulative Failures10 ) +1/2. We repeat this procedure for bank failure one year ahead, two years ahead, and three years ahead, excluding bank-observations that fail sooner than two or three years forward for the respective procedures.]  [30: To perform the permutation analysis, we construct a distribution of the FPA metrics under the null hypothesis of no difference in FPA across the leverage measures. Specifically, we randomly shuffle the assignment of which bank observations failed, construct the FPA metrics again, and repeat the process 1,000 times. We then construct p-values as the number of times the shuffled absolute difference between each pair is equal to or larger than the actual absolute difference between each pair, divided by 1,000.] 

[INSERT TABLE 6 ABOUT HERE]
Across all three time horizons, FV has the highest FPA, and its FPA is statistically greater than the other FPAs at the p < 0.05 level in years two and three prior to default. The FPA for GAAP always exceeds TIER1 but only significantly so in the third year preceding default. This indicates that a fair value leverage measure is more successful in predicting bank failures two and three years in advance than other less fair-value-based measures. There is no statistical difference in the FPA measures one year prior to bank failure.
[INSERT TABLE 7 ABOUT HERE]
To further investigate the relation between fair values and bank failure, we next perform univariate and multivariate logit regressions where the dependent variable is one for failed banks and zero otherwise and standard errors are clustered by bank. The univariate (multivariate) results are reported in Table 7 (8). Panels A, B, and C provide the coefficients, t-statistics, the pseudo R2, and the rank of the pseudo R2 from regression results for predicting bank failure one, two, and three years prior to its occurrence, respectively. In panel D, we provide the p-values for the statistical significance of the difference between each leverage measure’s pseudo R2, where the p-values are constructed using the permutation technique described above. In our multivariate analysis we include the same bank-specific control variables used in our bond yield analyses (i.e., NonAccrLoans, PastDueLoans, OREO, AbsMaturityGap, ROA, LnAssets).
[INSERT TABLE 8 ABOUT HERE]
Similar to our FPA metric analysis, the univariate and multivariate analyses show that FV dominates the other less fair-value-based leverage measures two and three years prior to bank failure, again demonstrating the importance of including the fair value of all financial instruments in calculating leverage. One year prior to failure, FV and GAAP have no statistically significant difference in predictive power. Notably, three years prior to failure, TIER1 is negatively associated with bank failure in both specifications.[footnoteRef:31]  This is surprising but arguably consistent with our finding reported earlier in the paper of a negative relationship between TIER1 and bond yield spreads.[footnoteRef:32]  [31: In our bank failure sample, the correlation between TIER1 and FV is 0.54 and between TIER1 and GAAP is 0.73. ]  [32:  We do not perform cross-sectional analyses of the incremental explanatory power of the various types of financial instruments on our bank failure sample as we did on our yield spread sample because we only have the fair value adjustments by financial instrument types for four of our 53 failed banks. In addition, we do not report whether the bank failure results differ for more or less complex banks or in expansionary or recessionary periods because we lack sufficient power in these tests to rely on inferences. In particular, the vast majority (greater than 80 percent) of the 53 bank failures was for banks with more traditional books of business, in the form of high loan-to-asset ratios, and all but one of the failures occurred in the recessionary time period.] 

V. CONCLUSION

In this study we compare the ability of leverage measured under different methods of accounting for financial instruments to reflect credit risk within the banking industry. Specifically, we examine whether credit risk is explained best by a leverage ratio where financial instruments are measured at 1) fair value; 2) fair values and historical (amortized) costs consistent with current GAAP; or 3) fewer fair values and more historical costs consistent with Tier 1 regulatory capital.  We consider bond yield spread and bank failure as measures of credit risk. Our study is motivated by the need to understand the extent to which fair values can describe credit risk within the banking industry given the current debate over how financial instruments should be measured in the financial statements. 
Our findings, generally over the years 1998 through 2009, demonstrate that the relationship between credit risk and leverage gets stronger as the amount of financial instruments measured at fair value increases. The results on our 80,393 bank bond yield spreads are the most compelling. In both univariate and multivariate analyses we find that leverage measured with financial instruments at fair value has a statistically greater ability to explain bond yield spreads relative to the other less fair-value-based leverage measures, and the differential ability appears to be economically meaningful. We also demonstrate that most of the additional explanatory power of fair value leverage comes from the fair values of loans followed by deposits. In addition, our results hold for both complex banks and banks with more traditional books of business, primarily loans and deposits, and within both the expansionary and recessionary phases of our test period. The strongest results occur for banks with more traditional books of business and during the recessionary phase of the most recent cycle. 
The results of our bank failure tests on 7,028 observations demonstrate that in both two years and three years before failure the fair value leverage measure dominates the other leverage measures in predicting failure. This result is statistically significant across various univariate and multivariate analyses.  
Overall, our study provides evidence to standard setters that leverage ratios based on fair values of all financial instruments describe a bank’s credit risk better than GAAP or Tier 1 capital leverage ratios. This evidence suggests that banks’ financial statements with financial instruments measured at fair values, including loans, deposits, debt, and held-to-maturity securities, are more descriptive of the credit risk inherent in the business model of banks than the current GAAP financial statements.  
In light of our results, it is interesting that the ABA concluded based on interviews with bank financial statement user groups that users find the existing mixed-attribute model most reflective of banks’ business models and as a result users “were generally strongly in favor of mixed-attribute presentation on the face of the financials” (ABA 2006, 4). The ABA also reported that some users even called for a return to a full historical cost model. Our study should be of interest to those interviewed because we provide large sample evidence that leverage measured using fair values for all financial instruments is more descriptive of credit risk than leverage calculated under the currently reported mixed-attribute model. 
Our results indicate that the current Tier 1 capital leverage ratio generally is least descriptive of credit risk and, in some instances, even has a negative relationship with credit risk. These results suggest that the current adjustments being made to arrive at regulatory capital may be hampering bank regulators’ ability to detect credit risk problems. As one response to the recent credit crisis, bank regulators appear to be recognizing this issue by proposing to no longer reverse the effects of unrealized gains and losses on all AFS securities in determining regulatory capital (Basel 2011). However, our results suggest that including loans and deposits at fair value would have the greatest effect in improving the ability of Tier 1 regulatory capital to reflect credit risk in banks.  
The results of our study should not be used in isolation to suggest that all financial instruments should be recognized and measured at fair value. Our study only speaks to the ability of fair values to reflect credit risks of banks. There are other costs and benefits associated with a movement to fair values that we do not consider. Most notably, our study does not address the potential implications that fair value accounting has on procyclicality or contracting. In addition, we do not demonstrate that decision makers are using the fair values to determine credit risk; rather, we only demonstrate that fair values are most highly associated with the credit risk determinations. Lastly, it is worthwhile to note that we measure fair values based on the fair values currently being recognized or disclosed by banks. The FASB and the IASB have recently issued standards that define fair values more precisely (see note 5 for details), and to the extent that this new definition affects the ultimate fair values recognized or disclosed under future expected  revisions to the classification and measurement guidance for financial instruments, our results may not generalize.   
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FIGURE 1
Month-end TED spread from 1984 through 2010
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FIGURE 2
Measurement Attributes for Leverage Measures
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Banks have the option to choose to measure specific assets and liabilities at fair value. To the extent that banks have chosen this option, the relevant assets and liabilities are included at fair value in all leverage ratios except where specifically noted for TIER1.
1Derivatives are included at fair value (cost) in GAAP after (before) 1999 (2000).
2 All available-for-sale securities are measured at cost for TIER1 except for available-for-sale equity securities, which are measured at the lower of cost or fair value. Therefore, decreases in fair value are recognized, but increases in fair value are not recognized.
3In TIER1, derivatives are included at cost before 2000. Beginning in 2000, all derivatives are included at fair value except cash flow hedges, which are effectively included at cost (i.e., changes in fair value flowing through OCI are not included in Tier1 capital).
4For liabilities that banks have chosen to record at fair value, TIER1 excludes changes in the fair values that are attributable to changes in the bank's own creditworthiness.


FIGURE 3
Failure Predictive Ability of Leverage Using Different Measurement Systems
The following graphs provide the percentage of failed banks “recognized” in successive deciles of leverage rankings, for each of one, two, and three years prior to failure. A measure that perfectly predicts bank failure would show 100% of failed banks in the highest decile of leverage measures (Decile One).
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TABLE 1
Descriptive Statistics for Bond Yield Test Sample
46 Bank Holding Companies, 195 Bank-Years, 1,861 Bonds, 80,393 Bank-Bond-Trading Days from 1998-2010
[image: ]
This table provides descriptive statistics for our yield spread dataset of 80,393 bank-transaction dates, made up of 46 bank holding companies and 1,861 related bonds issued from 1998 through 2010 and traded 2002–2010. The leverage variables are all calculated using the basic formula: Assets / (Assets − Liabilities), where the measurement of assets and liabilities depends on the leverage variable. In addition, all leverage measures except Tier1 leverage adjust assets in the numerator and denominator by subtracting intangible assets (excluding mortgage servicing rights) and subtracting preferred stock from the denominator, to be consistent with the tangible common equity concept. FV uses the fair value of financial instrument assets and liabilities, estimated using the reported GAAP values adjusted by the fair values of financial instruments given in footnote disclosures (net of the related tax effect). Also, since non-term deposits are not included in the fair value disclosures, we estimate the fair value of the non-term deposits using the static discount cash flow approach described by the Office of Thrift Supervision. GAAP uses assets and liabilities as recognized on the annual 10-K report. TIER1 uses Average Total Assets for assets and Tier1 capital for assets − liabilities (or equity), as defined by and provided in the BHC’s FRY9-C regulatory report. Held-to-Maturity Securities is the reported (amortized) amount of held-to-maturity securities. NonAccrLoans (PastDueLoans) is the amount reported for loans that are under non-accrual status (90 days or greater past due but are still accruing interest). OREO is the amount of other real estate owned. Abs Maturity Gap is the difference between assets and liabilities that are due to mature or be repriced within one year. The offering amount is the amount of the original bond issue. The yield spread is the issue yield at the time of issuance or trade (per FISD or TRACE, respectively, using the last yield observation per day) less the treasury rate for a similar maturity. The treasury rate for 1, 2, 3, 5, 7, 10, 20, and 30 years bonds is obtained from the Federal Reserve H.15 Statistical Release, and we use linear interpolation to estimate the omitted maturities. YrsToMaturity is the number of years between the transaction date and the bond maturity date. All variables are winsorized at 1% and 99%. 


TABLE 2
Results from Regressing Yield Spread on Leverage and Bank Risk Measures
[image: ]
This table provides the results of regressing the yield spread as of the bond transaction date (either issuance date or trading date) on issue characteristics, bank risk measures, and each of the alternate leverage measures, with Panels A and B providing results for regressions without issue and bank control variables, and Panels C and D (below) providing results including issue and bank control variables. The sample consists of 46 bank holding companies and 1,861 bonds, for a total of 80,393 bank-transaction date observations from 1998 through 2010 (with all trading transactions occurring between 2002 and 2010 due to data availability in TRACE). The yield spread is the issue yield at the time of issuance or trade (per FISD or TRACE, respectively, using the last yield observation per day if there were multiple trades per day in TRACE) less the treasury rate for a similar maturity. The treasury rate for 1, 2, 3, 5, 7, 10, 20, and 30 years bonds is obtained from the Federal Reserve H.15 Statistical Release, and we use linear interpolation to estimate the omitted maturities. NonAccrLoans is the ratio of loans in non-accrual status to total assets. PastDueLoans is the ratio of loans that are past due 90 days or greater to total assets. OREO is the ratio of other real estate owned to total assets. AbsMaturityGap is the absolute difference between assets and liabilities that are due to mature or be repriced within one year, divided by total assets. Note that all the previous ratios are multiplied by 100 to give the ratio in percentage points. ROA is net income divided by total assets. Ln_offer_amt is the natural log of the offering amount (in thousands) of the issue. Shelf is an indicator that the issue is a shelf registration. Call is an indicator that the issue is callable on a predetermined schedule. Put is an indicator that the issue gives the bondholder the option, but not the obligation, to sell the security back to the issuer under certain circumstances. Redeem is an indicator that the bond is redeemable under certain circumstances. YrsToMaturity is the number of years remaining to maturity as of the transaction date (either issuance or trading date). LnAssets is log of the total assets of the bank as of the most recent fiscal year-end. The leverage variables are defined in Table 1, as of the most recent fiscal year-end prior to the transaction date. All variables are winsorized at 1% and 99%. All regressions include bank fixed effects, and standard errors are robust and clustered by bank. Coefficients are listed first, with t-statistics in parentheses below them. Panel B(D) provides the p-values from Vuong tests of differences in Panel A(C) models' explanatory power.
*** Significant at the 1% level.   ** Significant at the 5% level.       * Significant at the 10% level.


TABLE 2 – continued
Results from Regressing Yield Spread on Leverage and Bank Risk Measures
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TABLE 3
Descriptive Statistics for Bond Yield Sample with Fair Values by Financial Instrument Categories – 28 Bank Holding Companies
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This table provides descriptive statistics for our yield spread data set of 62,138 bank-transaction dates, made up of the 28 bank holding companies with detailed fair value information by financial instrument category for 1,591 related bonds issued or traded from 2005 through 2010. FVLoans is calculated using GAAP liabilities and assets, except for loans, which are measured at fair value. FVSec is calculated using GAAP liabilities and assets, except for investment securities, which are measured at fair value. FVOA is calculated using GAAP liabilities and assets, except for other assets, which are measured at fair value. FVDep is calculated using GAAP assets and GAAP liabilities, except for deposits, which are measured at fair value including our estimate of the fair value of the non-term deposit. FVOL is calculated using GAAP liabilities and assets, except for other liabilities, which are measured at fair value. All remaining variables are as defined in Table 1, and all variables are winsorized at 1% and 99%.
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TABLE 4
Results from Regressing Yield Spread on Leverage by Financial Instrument Category and Bank Risk Measures
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This table provides the results of regressing the yield spread as of the bond transaction date (either issuance date or trading date) on issue characteristics, bank risk measures, and each of the alternate leverage measures by financial instrument category, with Panels A and B providing results for regressions without issue and bank control variables and Panels C and D (below) providing results including issue and bank control variables. The sample consists of 28 bank holding companies and 1,591 bonds, for a total of 62,138 bank-transaction date observations from 2005 through 2010. All variables are as defined in Tables 1 and 2, and are winsorized at 1% and 99%. All regressions include bank fixed effects, and standard errors are robust and clustered by bank. Coefficients are listed first, with t-statistics in parentheses below them. Panel B(D) provides the p-values from Vuong tests of differences in Panel A(C) models' explanatory power.
*** Significant at the 1% level.   ** Significant at the 5% level.       * Significant at the 10% level.


TABLE 4 – continued
Results of Regressing Yield Spread on Leverage by Financial Instrument Category and Bank Risk Measures
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TABLE 4 – continued
Results of Regressing Yield Spread on Leverage by Financial Instrument Category and Bank Risk Measures
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TABLE 5
Descriptive Statistics for Bank Failure Test Sample, 1,067 Bank Holding Companies, 1997-2009
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This table provides descriptive statistics for our dataset of 7,028 bank-years, made up of 1,067 bank holding companies from 1997 through 2009. The variables are as defined in Table 1 and are winsorized at 1% and 99%.



TABLE 6
Failure Predictive Ability of Leverage Measures
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This table provides the failure predictive ability metrics for each different leverage measure, where the failure predictive ability metric is created as follows. First, we create deciles based on each leverage measure, where decile 1 firms have the highest values for a given leverage measure and decile 10 firms the lowest values. Then, we count the number of banks within each decile that failed within the next year (specifically, within the next 457 days, 365 plus 92 to allow for the typical reporting delay) and create a variable to capture the cumulative number of failed banks for each decile. For example, if 5 banks failed from the first decile of firms and an additional 4 banks failed in the second decile of firms, the cumulative number of failed banks would be 5 for the first decile and 9 for the second decile. Scaling the cumulative number of failures by the total failures, we construct lines to represent the cdf of each leverage measure's predictive ability. See Figure 3 for the resulting plots. To compare the predictive ability of each measure, we then calculate the area under each plotline (scaled by the total number of failures). The plotline with the largest area represents the leverage measure that dominates the other measures in their predictive ability (i.e., provides the "quickest" failure prediction). We use the following formula based on the area of a trapezoid to calculate the area under the plotline: ∑9(m=1)(CumFailurem/CumFailure10 ) +1/2. We call this area the "Failure Predictive Ability" metric, or FPA metric, and we repeat this procedure for banks that fail within the year that is two and three years away (that is, between 458 and 822 days for 2 years prior to failure and between 823 and 1,187 days for 3 years prior to failure, excluding observations that fail sooner than two or three years for the respective procedures). We provide these metrics and the ranking of the leverage measures' predictive ability in Panel A. In Panel B, we provide the p-values for the statistical significance of the difference between each leverage measure's FPA, based on permutation analysis that constructs the distribution of the FPA metrics under the null hypothesis of no difference between the leverage measures. Specifically, we shuffle the assignment of which observations failed, construct the FPA metrics again, and repeat the process 1,000 times. The p-values are the number of times the shuffled absolute difference between each pair is equal to or larger than the actual absolute difference between each pair, divided by 1,000. P-values less than or equal to 0.10 are in bold.


TABLE 7
Results of Regressing Bank Failure on Leverage Measures
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This table provides the results of a logit regression of a bank failure indicator variable on bank-specific leverage measures (but no control variables). The primary sample consists of 1,067 banks and 7,028 observations from 1997 through 2009, and the variables are as defined in Table 1 and are winsorized at 1% and 99%. We repeat the regressions for firms that fail in the next year (within 365 + 92 days), two years ahead (between 458 and 822 days), and three years ahead (between 823 and 1,187 days), excluding observations that failed in less time for the later regressions (e.g., exclude an observation that fails in the next year when running the two- and three-years-ahead regressions). We display the coefficients and regression results for one, two, and three years ahead in Panels A, B, and C, respectively. Coefficients are listed first, with t-statistics in parentheses below them for variables of interest. In Panel D, we provide the p-values for the statistical significance of the difference between each leverage measure's pseudo R2, based on permutation analysis that constructs the distribution of the pseudo R2s under the null hypothesis of no difference between the leverage measures. Specifically, we shuffle the assignment of which bank-observations failed, run the logit regressions again, capture the pseudo R2s, and repeat the process 1,000 times. The p-values are the number of times the shuffled absolute difference between each pair is equal to or larger than the actual absolute difference between each pair, divided by 1,000. P-values less than or equal to 0.10 are in bold.
*** Significant at the 1% level.   ** Significant at the 5% level.       * Significant at the 10% level.

TABLE 8
Results of Regressing Bank Failure on Leverage and Bank Risk Measures
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TABLE 8 – continued
Results of Regressing Bank Failure on Leverage and Bank Risk Measures
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This table provides the results of a logit regression of a bank failure indicator variable on bank-specific leverage and risk measures (i.e., including control variables). The primary sample consists of 1,067 banks and 7,028 observations from 1997 through 2009, and the variables are as defined in Table 1 and are winsorized at 1% and 99%. We repeat the regressions for firms that fail in the next year (within 365 + 92 days), two years ahead (between 458 and 822 days), and three years ahead (between 823 and 1187 days), excluding observations that failed in less time for the later regressions (e.g., exclude an observation that fails in the next year when running the two- and three-years-ahead regressions). Panels A, B, and C provide the coefficients and t-statistics from regression results for one, two, and three years prior, respectively. In Panel D, we provide the p-values for the statistical significance of the difference between each leverage measure's pseudo R2, based on permutation analysis that constructs the distribution of the pseudo R2s under the null hypothesis of no difference between the leverage measures, as described in Table 7. P-values less than or equal to 0.10 are in bold. 
*** Significant at the 1% level.   ** Significant at the 5% level.       * Significant at the 10% level.
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N 80,393 80,393 80,393

Adj R

2

0.4460 0.3676 0.3380

Rank 1 2 3

GAAP TIER1

FV 0.000 0.000

GAAP 0.000

Panel C — Regression of Yield Spread on Leverage Measures, Bank Risk Measures, and Issue Characteristics, 

1998—2010 (46 banks, 1,861 bonds)

Panel D — P-values from Vuong tests of differences in explanatory power for Panel C regressions
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N Mean Std Dev P25 Median  P75

   Bank-Year Descriptives

Total Reported Assets (in millions) 104 358,573    614,129     42,780      82,098      176,869    

Total Reported Liabilities (in millions) 104 327,641    565,256     38,542      74,372      161,131    

Market Value of Equity (in millions) 104 38,998      62,805       2,642        9,716        26,820      

Market to Book Value of Equity 104 1.53 0.72 0.93 1.45 2.02

Loans/Assets 104 61.8% 15.4% 54.7% 68.1% 72.7%

Deposits/Liabilities 104 72.2% 12.6% 68.4% 75.9% 82.1%

Held-to-Maturity Securities/Securities 104 3.0% 4.7% 0.0% 0.2% 5.7%

   Percentage of Total Absolute Fair Value Adjustment by Financial Instrument Type

Loans 104 20.3% 20.4% 4.1% 13.3% 28.1%

Securities 104 1.7% 5.6% 0.0% 0.0% 1.1%

Other Assets 104 0.3% 0.9% 0.0% 0.0% 0.0%

Deposits 104 68.8% 25.2% 48.1% 79.2% 89.3%

Other Liabitilies 104 8.9% 10.6% 2.1% 4.3% 12.1%

   Leverage Measures (Financial Instrument Measurement Rule)

Fair Value (FV) 104 14.96 7.39 10.58 12.53 16.73

Fair Value Loans (FVLoans) 104 22.48 16.94 15.11 18.07 21.21

Fair Value Securities (FVSec) 104 18.86 7.66 14.70 16.78 20.20

Fair Value Other Assets (FVOA) 104 18.60 6.84 14.65 16.79 19.89

Fair Value Deposits (FVDep) 104 14.24 6.08 10.79 12.24 15.75

Fair Value Other Liab (FVOL) 104 17.71 5.26 13.94 16.82 19.22

As Reported per GAAP (GAAP) 104 18.59 6.89 14.74 16.79 19.89

Tier 1 (TIER1) 104 12.57 3.02 10.26 12.25 14.48


image10.emf
FV FVLoans FVSec FVOA FVDep FVOL GAAP TIER1

Leverage 20.58*** 8.701*** 20.08** 21.76*** 29.65*** 28.08** 21.74*** -28.05***

(19.66) (19.28) (2.68) (2.90) (3.07) (2.61) (2.89) (-8.55)

N 62,138 62,138 62,138 62,138 62,138 62,138 62,138 62,138

Adj R

2

0.3579 0.3547 0.2196 0.2281 0.2771 0.1780 0.2276 0.0569

Rank 1 2 6 4 3 7 5 8

FVLoans FVSec FVOA FVDep FVOL GAAP TIER1

FV 0.000 0.000 0.000 0.000 0.000 0.000 0.000

FVLoans 0.000 0.000 0.000 0.000 0.000 0.000

FVSec 0.000 0.000 0.000 0.000 0.000

FVOA 0.000 0.000 0.000 0.000

FVDep 0.000 0.000 0.000

FVOL 0.000 0.000

GAAP 0.000

Panel A - Regression of Yield Spread on Leverage Measures by Financial Instrument Category, 2005-2010 (28 banks, 1591 bonds)

Panel B - P-values from Vuong tests of differences in explanatory power for Panel A regressions
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FV FVLoans FVSec FVOA FVDep FVOL GAAP TIER1

Leverage 18.67*** 7.557*** 11.72 14.61 23.16* 25.25* 14.59 -14.56

(13.87) (8.12) (1.33) (1.46) (1.71) (1.79) (1.46) (-1.51)

NonAccrLoans 22.99 -6.569 -129.5 -94.13 -50.23 -23.65 -94.27 -274.9

(0.44) (-0.11) (-1.00) (-0.79) (-0.52) (-0.19) (-0.79) (-1.52)

PastDueLoans -81.59 -42.79 206.1 191.1 130.5 171.5 191.7 199.1

(-1.37) (-0.60) (1.01) (1.01) (0.85) (1.01) (1.01) (0.87)

OREO 137.6 281.2 438.3 415.1 360.5 268.5 414.6 460.1

(0.89) (1.27) (1.00) (0.97) (0.99) (0.68) (0.97) (1.03)

AbsMaturityGap -711.5*** -678.2*** -742.5*** -723.9*** -564.0** -923.9*** -731.2*** -963.2**

(-8.00) (-4.11) (-2.82) (-3.11) (-2.76) (-4.01) (-3.11) (-2.19)

ROA -91.53*** -61.42 -190.9** -164.3** -111.8 -194.7*** -164.2** -346.1***

(-3.09) (-1.45) (-2.67) (-2.15) (-1.44) (-2.87) (-2.13) (-3.43)

Ln_offer_amt -48.14* -48.05* -48.53* -48.51* -48.28* -49.08* -48.56* -48.47*

(-1.83) (-1.81) (-1.80) (-1.80) (-1.80) (-1.83) (-1.80) (-1.79)

Shelf 3.097 6.827 20.30 19.48 14.94 18.79 19.53 21.94

(0.18) (0.39) (0.98) (0.96) (0.73) (1.00) (0.97) (0.99)

Call -108.1 -95.66 -74.00 -76.93 -84.67 -94.19 -76.97 -62.57

(-0.99) (-0.86) (-0.62) (-0.65) (-0.74) (-0.88) (-0.66) (-0.50)

Put 35.93 46.67** 0.374 2.500 15.29 -13.41 2.735 -27.03

(1.62) (2.67) (0.01) (0.09) (0.57) (-0.45) (0.10) (-0.82)

Redeem -2.831 -17.22 -46.97 -43.90 -34.69 -26.07 -43.85 -57.86

(-0.10) (-0.72) (-1.53) (-1.51) (-1.32) (-0.99) (-1.51) (-1.62)

YrsToMaturity -1.294*** -1.344*** -1.356*** -1.350*** -1.353*** -1.231** -1.342*** -1.359***

(-3.16) (-3.27) (-2.94) (-2.98) (-3.07) (-2.63) (-2.93) (-2.93)

LnAssets -51.29 84.75 -233.0 -254.3 -251.8 -428.0 -253.0 -142.1

(-0.54) (0.86) (-0.88) (-0.94) (-1.08) (-1.15) (-0.94) (-0.60)

N 62,138 62,138 62,138 62,138 62,138 62,138 62,138 62,138

Adj R

2

0.4336 0.4253 0.3478 0.3527 0.3688 0.3564 0.3525 0.3337

Rank 1 2 7 5 3 4 6 8

Panel C - Regression of Yield Spread on Leverage Measures by Category, Risk Measures, and Issue Characteristics, 1998-2010 (28 banks, 1591 bonds)
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FVLoans FVSec FVOA FVDep FVOL GAAP TIER1

FV 0.000 0.000 0.000 0.000 0.000 0.000 0.000

FVLoans 0.000 0.000 0.000 0.000 0.000 0.000

FVSec 0.000 0.000 0.000 0.000 0.000

FVOA 0.000 0.000 0.000 0.000

FVDep 0.000 0.000 0.000

FVOL 0.000 0.000

GAAP 0.000

Panel D — P-values from Vuong tests of differences in explanatory power for Panel C regressions
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N Mean Std Dev P25 Median  P75

Number of Years (per BHC) 1,067 6.587 4.046 3 6 10

   Bank-Year Descriptives

Total Reported Assets (in millions) 7,028 6,900         27,275        397           789           2,103       

Total Reported Liabilities (in millions) 7,028 6,254         24,642        362           715           1,919       

Market Value of Equity (in millions) 6,508 1,310         5,308          53             112           352          

Market to Book Value of Equity 6,508 1.8             0.8              1.3            1.7            2.2           

Loans/Assets 7,028 66.4% 11.3% 60.1% 67.6% 74.1%

Deposits/Liabilities 7,028 85.3% 10.1% 79.9% 87.0% 92.9%

Held-to-Maturity Securities/Securities 7,028 13.1% 21.1% 0.0% 2.0% 18.1%

   Leverage Measures

Financial Instrument Measurement Rule

Fair Value (FV) 7,028 10.282 3.534 8.089 9.617 11.496

As Reported per GAAP (GAAP) 7,028 13.744 4.249 10.926 12.968 15.697

Tier 1 (TIER1) 7,028 11.627 2.383 10.111 11.448 12.870

   Credit Risk-Related Characteristics

NonAccrual Loans/Assets (NonAccrLoans) 7,028 0.60% 0.85% 0.14% 0.32% 0.65%

PastDue Loans/Assets (PastDueLoans) 7,028 0.58% 0.64% 0.11% 0.39% 0.82%

OREO/Assets (OREO) 7,028 0.13% 0.29% 0.00% 0.01% 0.11%

Absolute Maturity Gap/Assets (AbsMaturityGap) 7,028 0.15% 0.12% 0.05% 0.12% 0.22%

Net Income/Assets (ROA) 7,028 0.87% 0.70% 0.68% 0.98% 1.24%
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Years Prior to Failure 1 2 3 1 2 3

                FV 9.07 7.26 6.05 1 1 1

                GAAP 8.69 6.33 5.52 1 2 2

                TIER1 8.26 5.23 3.90 1 2 3

Panel B— P-values for Difference between FPA Metrics

1 Year Prior to Failure

FV 

GAAP

2 Years Prior to Failure

FV 

GAAP

3 Years Prior to Failure

FV 

GAAP

0.033 0.000

0.003

0.271

GAAP TIER1

0.012 0.033

0.934 0.992

0.953

GAAP TIER1

GAAP TIER1

FPA Metric Rank of FPA Metric

Panel A— Failure Predictive Ability (FPA) Metrics Corresponding to Figures 3A, 3B, and 3C
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1 Year Prior to Failure FV  GAAP TIER1

Leverage 0.260*** 0.242*** 0.477***

(10.85) (8.55) (6.84)

N 7,028 7,028 7,028

Pseudo R

2

0.2248 0.1860 0.1571

Rank 1 1 2

2 Years Prior to Failure FV  GAAP TIER1

Leverage 0.151*** 0.0993*** 0.0598

(7.05) (3.69) (0.85)

N 7,007 7,007 7,007

Pseudo R

2

0.0532 0.0213 0.0017

Rank 1 2 3

3 Years Prior to Failure FV  GAAP TIER1

Leverage 0.0823*** 0.0481 -0.168**

(2.88) (1.47) (-2.51)

N 6,966 6,966 6,966

Pseudo R

2

0.0104 0.0040 0.0111

Rank 1 2 1

Panel A — Logit Regression of Bank Failure on Leverage Measures — 1 Year Prior to Failure

Panel C — Logit Regression of Bank Failure on Leverage Measures — 3 Years Prior to Failure

Panel B — Logit Regression of Bank Failure on Leverage Measures — 2 Years Prior to Failure
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1 Year Prior to Failure

FV 

GAAP

2 Years Prior to Failure

FV

GAAP

3 Years Prior to Failure

FV

GAAP

0.013

GAAP

0.018

TIER1

0.771

Panel D — P-values for Difference between Pseudo R

2

s

0.175

0.129

TIER1

0.067

0.081

GAAP TIER1

GAAP

0.000 0.000
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1 Year Prior to Failure

FV

GAAP

TIER1

Leverage

0.127***

0.136***

0.245***

(2.80)

(2.59)

(3.38)

NonAccrLoans

0.846***

0.892***

0.977***

(4.59)

(4.84)

(5.01)

PastDueLoans

0.733***

0.820***

0.762***

(2.76)

(3.23)

(2.87)

OREO

-0.0270

0.0175

-0.175

(-0.05)

(0.03)

(-0.31)

AbsMaturityGap

2.606

2.569

2.818

(1.35)

(1.42)

(1.37)

ROA

0.0977

0.0170

0.210

(0.40)

(0.07)

(0.67)

LnAssets

-0.241

-0.202

-0.168

(-1.45)

(-1.29)

(-1.06)

N

7,028

7,028

7,028

Pseudo R

2

0.4210

0.4300

0.4236

Rank

1

1

1

2 Years Prior to Failure

FV

GAAP

TIER1

Leverage

0.0701*

0.0358

-0.0180

(1.66)

(0.93)

(-0.32)

NonAccrLoans

0.531***

0.579***

0.560***

(2.67)

(3.08)

(2.88)

PastDueLoans

0.632***

0.662***

0.665***

(4.45)

(4.90)

(4.97)

OREO

-0.665

-0.708

-0.665

(-1.13)

(-1.23)

(-1.18)

AbsMaturityGap

0.731

0.644

0.554

(0.53)

(0.47)

(0.41)

ROA

0.0242

-0.0362

-0.149

(0.09)

(-0.14)

(-0.63)

LnAssets

-0.0238

0.0181

0.0530

(-0.29)

(0.24)

(0.76)

N

7,007

7,007

7,007

Pseudo R

2

0.1222

0.1174

0.1155

Rank

1

2

2

Panel A - Logit Regression of Bank Failure  on Leverage Measures and Bank Risk Measures - 1 Year Prior

Panel B - Logit Regression of Bank Failure on Leverage Measures and Bank Risk Measures - 2 Years Prior 
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3 Years Prior to Failure

FV

GAAP

TIER1

Leverage

0.132***

0.0768*

-0.170**

(3.35)

(1.75)

(-2.46)

NonAccrLoans

0.162

0.235

0.142

(0.60)

(0.83)

(0.48)

PastDueLoans

0.281

0.356

0.301

(1.09)

(1.38)

(1.14)

OREO

-0.901

-0.840

-0.935

(-1.26)

(-1.17)

(-1.23)

AbsMaturityGap

3.111***

2.911***

2.605**

(3.02)

(2.89)

(2.55)

ROA

0.611

0.497

0.0702

(1.56)

(1.20)

(0.23)

LnAssets

-0.0896

-0.0476

0.109

(-1.06)

(-0.56)

(1.50)

N

6,966

6,966

6,966

Pseudo R

2

0.0384

0.0279

0.0309

Rank

1

2

2

Panel C - Logit Regression of Bank Failure on Leverage Measures and Bank Risk Measures - 3 Years Prior 
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1 Year Prior to Failure

FV 

GAAP

2 Years Prior to Failure

FV

GAAP

3 Years Prior to Failure

FV

GAAP

0.002 0.23

0.634

0.688

GAAP TIER1

GAAP

0.069

TIER1

0.27

0.19 0.777

0.409

GAAP TIER1

Panel D — P-values for Difference between Pseudo R
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