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Abstract

:

In the wake of the global financial crisis that erupted in 2008, there has been extensive commentary and regulatory focus on the ‘Too Big to Fail’ issue. In this paper, we survey the proposed solutions and regulatory initiatives that have been undertaken. We conduct a longitudinal analysis of major U.S. banks in four discrete time periods: pre-crisis (2005–2007), crisis (2008–2010), post-crisis (2011–2013) and normalcy (2014–2016). We find that risk metrics such as leverage and volatility which spiked during the crisis have reverted to pre-crisis levels and there has been improvement in the proportion of equity capital available to cushion against asset value deterioration. However, banks have grown in size and it does not appear as if their business models have been redirected toward more traditional lending activities. We believe that it is premature to conclude that ‘Too Big to Fail” has been solved, but macro-prudential regulation is now much more effective and, consequently, banks are on a considerably sounder footing since the depths of the crisis.
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1. Introduction


In testimony before the Financial Crisis Inquiry Commission in 2010, then Federal Reserve chair Ben Bernanke stated: “A too-big-to-fail firm is one whose size, complexity, interconnectedness, and critical functions are such that, should the firm go unexpectedly into liquidation, the rest of the financial system and the economy would face severe adverse consequences. Governments provide support to too-big-to-fail firms in a crisis not out of favoritism or particular concern for the management, owners, or creditors of the firm, but because they recognize that the consequences for the broader economy of allowing a disorderly failure greatly outweigh the costs of avoiding the failure in some way.”1



In his letter to shareholders, contained in JPMorgan Chase’s 2016 annual report, Chairman and CEO Jaime Dimon asserted: “Essentially Too Big to Fail has been solved—taxpayers will not pay if a bank fails.”2 In contrast, Sarin and Summers (2016, p. 1) express concerns that despite various regulatory initiatives to rein in excessive risk taking “financial market information provides little support for the view that major institutions are significantly safer than they were before the crisis and some support for the notion that risks have actually increased. This does not make a case against the regulatory approaches that have been pursued, but does caution against complacency.”3



Given this clear divergence of views, we survey the proposed solutions to Too Big to Fail (TBTF) that have been suggested by economic commentators, academics, politicians, and policymakers as well as the various legislative/regulatory initiatives that have emerged since the crisis.4 Our objective is to gain an understanding of the dimensions along which the TBTF issue has been addressed and to that end we carry out a longitudinal analysis of major U.S. banks in four discrete time periods: pre-crisis (2005–2007), crisis (2008–2010), post-crisis (2011–2013) and normalcy (2014–2016). We focus on twelve U.S. banks classified into three tiers: top (JPMorgan Chase, Bank of America, Citigroup, Wells Fargo)5, middle (Bank of New York Mellon, State Street, US Bancorp, PNC Financial Services Group)6 and low (Capital One Financial, BB&T, SunTrust Banks, Regions Financial). The reason for this bifurcation is because they face a descending level of regulatory scrutiny based on their total assets. It is worth noting that the largest (JPMorgan Chase) and smallest (Regions Financial) banks had average total assets during the normalcy period of $2.5 trillion and $124 billion respectively.



The proposed solutions to TBTF have broadly encompassed four areas: (a) the breakup of big banks (b) require banks to fund their assets with a higher proportion of equity capital; or more broadly defined: Tier-1 capital (c) nudge/regulate banks away from riskier practices and (d) various other ideas such as streamlining resolution of failing banks (living wills), more rigorous monitoring (stress tests) and the like.



Our analysis uncovers a number of insights. For instance, we find that risk metrics such as leverage and volatility which had spiked during the crisis have reverted close to pre-crisis levels and there has been improvement in the proportion of equity capital available to cushion against asset value deterioration. However, banks have grown in size and it does not appear as if their business models have been markedly redirected toward more traditional lending activities. There has been notable progress in developing real time monitoring measures of systemic risk7 as well as major legislation8 in the direction of re-regulating the finance sector and TBTF firms.



In the next section, we sketch out the proposals made to address the TBTF issue and related findings from our analysis of major U.S. banks. The final section contains concluding remarks.




2. Proposed Solutions, Regulatory Initiatives, and Analysis of Major U.S. Banks


2.1. Breakup of Big Banks


A number of prominent academics have urged the breakup solution. These include Simon Johnson, Professor at MIT’s Sloan School of Management and former chief economist at the IMF. A coauthored book (Johnson and Kwak 2011) that was written after the crisis “charts the rise to power of the financial sector and forcefully argues that we must break up the big banks if we want to avoid future financial catastrophes.” He has also argued his case in opinion pieces written for outlets such as the New York Times and Project Syndicate.9 Joseph Stiglitz, Professor at Columbia University and recipient of the Nobel prize in economics, has stated in testimony before the U.S. Congress: “… we have little to lose, and much to gain, by breaking up these behemoths, which are not just too big to fail, but also too big to save and too big to manage.”10



Some U.S. politicians have paid attention. Sen. Bernie Sanders introduced legislation to break up the nation’s biggest banks and risky financial institutions in order to safeguard the economy and prevent another costly taxpayer bailout. Rep. Brad Sherman will introduce a companion bill in the House. The press release, dated 3 October 2018, states: “Today the six largest banks in America control assets equivalent to more than half the country’s GDP and the four largest banks are on average about 80 percent larger today than they were before the bailout. The legislation introduced Wednesday would cap the size of the largest financial institutions so that a company’s total exposure is no more than 3 percent of GDP, about $584 billion today.”11



There are pros and cons associated with the breakup solution. The main pro is obviously that if banks are not too large in size, an individual failure need not be catastrophic for the economy and taxpayer funded bailouts will be unnecessary (or at least less costly). The counter argument is that banks are highly interconnected and there will be contagion even in the event of a moderately sized bank failure. For instance, both Bear Stearns and Lehman Brothers were second-tier investment banks and while the former was merged with JPMorgan Chase with backstops provided by the Federal Reserve, the latter was allowed to fail and arguably that event became the trigger for the crisis. Other cons are that economies of scale12 will be drastically reduced which might increase the cost of borrowing in the economy and perhaps, more importantly, inhibit crucial services such as cash management, swaps and derivatives, foreign exchange, etc., to large corporate customers. Also, international coordination will be essential. Breaking up just U.S. banks will amount to unilateral disarmament if the big international players such as Deutsche Bank (Germany), Barclays (U.K.), BNP Paribas (France), Mitsubishi (Japan), and Bank of China, to name a few, are permitted to operate without comparable downsizing.



Thus, in terms of legislation passed and regulations implemented since the crisis, the breakup prescription has not been adopted in the U.S. or in any other country to our knowledge. In fact, U.S. banks have grown significantly compared to pre-crisis levels (see Figure 1). For instance, the average total assets for the four top-tier banks combined grew from $6.146 trillion (pre-crisis; 2005–2007) to $8.207 trillion (normalcy; 2014–2016) in real terms13—an increase of 33.5 percent. Similarly, the four mid-tier (low-tier) banks increased collectively in size from $705 billion ($651 billion) to $1.404 trillion ($857 billion)—increases of 99.1 (31.6) percent, respectively.



Viewed in isolation from a purely bank breakup advocacy perspective, the trend indicates that the TBTF problem is far from resolved and in fact is moving in the wrong direction. However, size has been taken into account in terms of the intensity of regulatory scrutiny and compliance requirements imposed on financial institutions. For instance, the financial stability provisions (Title I, Section 115) in the Dodd-Frank Act (2010) imposed the asset threshold for enhanced prudential standards at $50 billion, and for company run stress tests and mandatory risk committees at $10 billion. These thresholds would cover all twelve banks that we include in our analysis. However, the Economic Growth, Regulatory Relief and Consumer Protection Act (2018), in partially rolling back Dodd-Frank, has increased the asset threshold for enhanced prudential standards to $250 billion while allowing discretion to the Federal Reserve in determining whether a financial institution with assets equal to or above $100 billion should be subject to such standards. It also increased stress test and mandatory risk committee asset thresholds to $250 billion and $50 billion, respectively. This implies that going forward three of our low-tier banks (BB&T, SunTrust Banks, and Regions Financial) would not be subject to stress tests.




2.2. Higher Equity (or Tier 1) Capital Requirements


International coordination in establishing comprehensive measures to strengthen regulation, supervision, and risk management for large globally active banks has been exemplified in the Basel accords. In 1988, Basel I established the minimum standard of 8 percent for the ratio of required bank capital to risk-weighted assets (RWA). The perceived inadequacy and gaming of the risk weights led to Basel II, which altered the standard weights and also introduced an alternative protocol whereby banks could use internal models to compute their RWA. Basel II was in the implementation phase in many jurisdictions when the financial crisis hit and widespread capital shortfalls became evident which precipitated Basel III in 2010 (finalized in 2017).14



Basel III tightened the definition of capital, increased the scope of exposures included in the computation, established a maximum leverage ratio, raised risk-weighted capital requirements substantially for the largest, most complex banks, and also introduced liquidity requirements. For instance, Basel III imposes a higher capital requirement on G-SIBs (see footnote 4) based on a score calculated from a set of indicators that include size, interconnectedness, substitutability, complexity, and cross-jurisdictional activity. The surcharge ranges from 1.0 percent to 3.5 percent of RWA, and is in addition to the 7 percent total common equity ratio requirement.15,16 The Dodd-Frank Act (Title VI, Section 606) also directed regulators to strengthen bank capital requirements.



Figure 2 indicates the Tier 1 capital ratios17 for the U.S. banks (top, middle, low) in our longitudinal analysis. Clearly, there has been significant improvement. The average Tier 1 ratio for the top tier banks improved from a pre-crisis average of 7.9 percent to 12.4 percent in the most recent normalcy period. The mid and low tier banks show similar trends. It is worth noting that all the banks exceed the Basel III standards. Is it therefore appropriate to conclude that financial stability has been restored and to agree with the opinion expressed by Jaime Dimon: “Essentially Too Big to Fail has been solved—taxpayers will not pay if a bank fails”?



Anat Admati, Professor of finance and economics at Stanford University and Martin Hellwig of the Max Planck Institute, would strongly disagree. They published a book aimed at a general audience (Admati and Hellwig 2013) about fundamental problems related to financial stability (or lack thereof) with the central message being that banks should be required to carry much more equity capital. They suggest that banks’ capital structure should not necessarily differ too much from average corporations and that requiring them to fund 20 (or even 30) percent of their assets with equity capital is not unreasonable.18



The banking industry’s position is that equity capital is more expensive than debt capital and a capital structure shift of this magnitude would greatly elevate their cost of capital which they would be obliged to pass on to their loan customers by charging higher interest rates. Admati-Hellwig’s rejoinder is that this is not necessarily the case. They invoke the famous Modigliani and Miller (1958) proposition that the firm’s value is invariant to the financing source. In other words, the firm’s weighted average cost of capital should not change as capital source weights are altered. The empirical reality is more complicated and there is some likelihood that banks’ cost of capital will rise to some extent and could result in tightened credit supply and lower economic growth.19 It appears that policymakers and regulators have to strike the right balance between the objective of financial stability (minimize the probability of taxpayer funded bailouts) and a well-functioning financial system that enables optimal economic growth.



Figure 3 displays the shareholder equity/total assets ratio in book value terms. We see small but potentially encouraging differences between the pre-crisis and normalcy periods. For the top-tier banks, the ratio improved from 8.87 to 10.39 percent. From Admati-Hellwig’s perspective, we still have a long way to go to reach their target—a ratio of 20 percent or higher. The smaller banks in our sample have been relatively better capitalized over our observation period.20 However, it is worth noting that more than 500 U.S. banks failed in the 2008–2015 period compared to 25 in the seven years preceding the recession.21



A related issue is whether some banks enjoy a financing subsidy by virtue of their perceived TBTF status.22 The logic is that providers of capital to TBTF banks are willing to offer more favorable terms because they anticipate being bailed out in the event of default. Apart from the unfairness aspect of big being favored over small, this could also induce the TBTF banks to take on greater risks since the rewards are reaped by shareholders/managers while catastrophic losses are offloaded on to taxpayers—a classic moral hazard scenario.



In Figure 4, we report our estimates of the cost of equity (Panel A) and the weighted average cost of capital (Panel B) for the banks in our sample; the results are quite interesting. Both cost of equity and the WACC show secular declines from the pre-crisis through the normalcy periods, which is undoubtedly a function of the significant monetary policy easing undertaken by central banks to address the recession caused by the financial crisis. However, in the pre-crisis period, the cost of equity (WACC) for the top-tier banks was 10.40 (3.09) percent compared to 10.76 (3.26) for the low tier group. Viewed in isolation the 36 (17) basis point differential could be attributed to economies of scale or some other efficiency criterion but it could also reflect the funding subsidy. However, note that in the normalcy period, the situation has reversed—the cost of equity (WACC) for the top group is 7.59 (1.14) percent compared to 5.80 (1.01) for the low-tier banks.23 The differential now favors the smaller banks and may at least partially represent the withdrawal of the funding subsidy previously enjoyed by the larger banks. This suggests that the regulatory remedies (Basel III, Dodd-Frank) may be having the desired effect.




2.3. Inducing Banks to Forgo Riskier Practices


Innovations in the financial services sector (such as sub-prime mortgage loans, securitization, structured finance, synthetic derivatives, shadow banking) contributed to and exacerbated the financial crisis.24 An important thrust of financial regulation post-crisis has been to induce banks to curtail riskier practices. One of these initiatives has been the so-called ‘Volcker rule’ codified in the Dodd-Frank Act (Title VI, Section 619). The rule forbids banks from acquiring certain assets (such as corporate bonds) for their own account, or to engage in proprietary trading beyond a minimal level. To distinguish market making from proprietary trading in these restricted assets, it also establishes a complex set of exemptions and requires compliance on a trade-by-trade basis.



Some academics and policymakers have proposed more sweeping restrictions on the scope of banking activities. For example, Molyneux (2017) and White (2016) suggest that banks should be treated as public utilities and regulated along similar lines. Thomas Hoenig, then President of the Federal Reserve Bank of Kansas City, has been quoted as saying at a conference in 2011: “The 2008 bank bailouts at the height of the financial crisis and other implicit guarantees effectively make the largest U.S. banks government-guaranteed enterprises … You’re a public utility …” He stated that these lenders should be restricted to commercial banking activities, advocating a policy that existed for decades barring banks from engaging in investment banking activities.25 This in effect amounts to a criticism of the financial deregulation embodied in the Gramm–Leach–Bliley Act (also known as the Financial Services Modernization Act of 1999), which partially repealed the Glass–Steagall Act of 1933. Essentially, the market barriers between commercial banking, investment banking, and insurance services were eliminated. Neel Kashkari, President of the Federal Reserve Bank of Minneapolis, has also floated the idea of making banks utilities to end TBTF once and for all.26 Others would go further still and promote the concept of full reserve or ‘narrow banking’.27



Another area of concern is the structure of executive compensation contracts in the finance sector. The Financial Crisis Inquiry Commission report (page xxvi) states that: “Compensation systems—designed in an environment of cheap money, intense competition, and light regulation—too often rewarded the quick deal, the short-term gain—without proper consideration of long-term consequences. Often, those systems encouraged the big bet—where the payoff on the upside could be huge and the downside limited. This was the case up and down the line—from the corporate boardroom to the mortgage broker on the street.” The Troubled Asset Relief Program (TARP), the bailout package put together after the crisis, included strictures on executive compensation but it remains unclear if any meaningful long-term changes to incentive features in compensation contracts are in place after the TARP monies were repaid. Jaggia and Thosar (2017) suggest that: “compensation practices in the finance sector remain a potential concern for systemic stability”.28



In Figure 5, we explore whether U.S. banks have modified their business models in terms of engaging in less risky practices. Panel A charts the Loans/Total Assets ratio, which should increase over time if banks are reorienting toward more traditional business lending activity. However, observe that for the top and middle-tier banks the ratio is marginally declining from around 42 percent (pre-crisis) to 39 percent (normalcy). The smaller banks, which rely on more traditional commercial banking, exhibit a similarly flattish pattern with the ratio ranging between 62 and 66 percent. Panel B charts the Interest Income/Total Income ratio which is attempting to answer the same question from the revenue side. Once again, we observe that the ratio is declining for the top and middle tier banks while remaining flat for the smaller banks. This is by no means a definitive analysis. It is possible that the larger banks have changed their asset portfolios in such a way that the non-loan asset components are becoming progressively safer and the non-interest income streams are likewise more stable than they were on the cusp of the crisis, but this is difficult to discern from accounting data. However, it does seem evident that the larger banks are not edging toward a utility type business model envisaged by the commentators cited above.



In Figure 6, we consider Leverage (Panel A) and Volatility (Panel B), which are market based measures of risk.29


Leverage = quasi-market value of assets/market value of equity = (book assets − book equity + market equity)/market value of equity



(1)







Volatility is the standard deviation of daily stock returns. It is clear that both leverage and volatility spiked upward during the crisis and are since declining steadily but remain marginally above pre-crisis levels.




2.4. Other Measures


This paper is not intended to be an exhaustive account of the various proposals and regulatory initiatives contemplated/implemented since the crisis to address financial stability concerns in general or the TBTF issue in particular.30 The Dodd–Frank Act is a vast piece of legislation with 16 Titles and 849 pages—it is not feasible to do justice to its contents in a relatively compact survey article. However, some key innovations in financial regulation contained in the Act are worth mentioning.



One of these is in the area of streamlining resolution in the event of bank failure. Title I, Section 165(d) of the Dodd–Frank Act requires systemically important financial institutions (SIFIs) to submit resolution plans (or so-called ‘living wills’) to the Federal Deposit Insurance Corporation (FDIC) and the Federal Reserve Board. The purpose of these plans is to provide a detailed guide to the FDIC to assist it in resolving a failed SIFI while limiting financial and economic spillovers.31



Title I, Section 165(i) of the Act also codified the requirement of stress tests, which has become a key element in the toolkit for macro-prudential regulation. These tests typically measure an institution’s capital adequacy under a range of adverse financial and economic conditions. They can also be deployed to assess an institution’s exposure to a variety of risks such as liquidity risk, cyber risk and so on.



The decade leading up to the crisis was characterized by financial deregulation under the assumptions that markets are mostly efficient and self-correcting, and that corporate leaders are prudent stewards focused on maximizing firm value without taking excessive risks that might jeopardize the survival of their institutions. Accordingly, the regulatory stance was light-handed.32 That changed as the crisis unfolded and lessons were learned. Apart from new financial regulation, there has also been a great deal of theoretical and methodological progress in the development and measurement of systemic risk measures, which undoubtedly is very useful to regulators in monitoring SIFIs on an ongoing basis.33





3. Conclusions


There has been extensive commentary and analysis of the causes and consequences of the financial crisis along with major legislation aimed at financial re-regulation.34 One of the important questions is: Has ‘Too Big to Fail’ been solved? The banking industry tends to answer in the affirmative and is pushing (with some success) for regulatory relief from compliance burdens. The academic community is more circumspect. In this paper, we surveyed the proposed solutions (the breakup of big banks, higher equity requirements, inducing banks to alter their business models toward less risky practices, living wills, stress tests), and the regulatory initiatives undertaken (Basel III, Dodd–Frank Act). We also carried out a longitudinal analysis of major U.S. banks. Our main findings are that since the crisis: (a) banks have grown in size, (b) they are funding a higher proportion of their assets with equity capital but not to the extent considered appropriate by some academics, (c) it remains an open question whether banks are following less risky practices and (d) it is too early to conclude whether financial stability can be taken for granted, though it is undeniable that significant progress has been made in measuring and monitoring systemic risks.
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1

	

https://www.federalreserve.gov/newsevents/testimony/bernanke20100902a.htm. See also Stern and Feldman (2004) for an early comprehensive discussion of the Too Big to Fail (TBTF) issue.







	

	
2

	

See page 18 of the annual report which also outlines the factors and analysis leading up to the cited remark about TBTF.







	

	
3

	

See also Chousakos and Gorton (2017) who state that “Post-crisis regulatory changes have aimed at restoring bank health, but measuring bank health by Tobin’s Q, we find that the ill health of banks in the recent U.S. financial crisis and the Euro crisis has persisted, especially compared to other crises in advanced economies.”







	

	
4

	

In this regard, our discussion and analysis is primarily based on the U.S. experience.







	

	
5

	

All four are considered to be global systemically important banks (G-SIBs) per the 16 November 2018 list published by the Financial Stability Board in consultation with the Basel Committee on Banking Supervision.







	

	
6

	

Of these: Bank of New York Mellon and State Street are G-SIBs, while the other two are large enough in terms of assets to be considered domestic SIFIs or Systemically Important Financial Institutions.







	

	
7

	

See, for example, the outputs produced by the Volatility Lab at New York University. https://vlab.stern.nyu.edu/.







	

	
8

	

In the U.S., this primarily refers to the Dodd–Frank Wall Street Reform and Consumer Protection Act (2010) though this has been partially scaled back by the Economic Growth, Regulatory Relief and Consumer Protection Act (2018).







	

	
9

	

See “Breaking Up Four Big Banks” and “Break Up the Big Banks” in the New York Times dated 10 May 2012 and 29 June 2016, respectively, and “The End of Big Banks” in Project Syndicate dated 29 February 2016.







	

	
10

	

https://www.jec.senate.gov/public/_cache/files/6b50b609-89fa-4ddf-a799-2963b31d6f86/stiglitz-jec-april21.pdf.







	

	
11

	

https://www.sanders.senate.gov/newsroom/press-releases/sanders-sherman-introduce-legislation-to-break-up-too-big-to-fail-financial-institutions. It is worth noting that both Sanders and Sherman were in the minority in the Senate and House, respectively, and it is extremely unlikely that this legislation will pass (or even be taken up for consideration) in the near future.







	

	
12

	

Hughes and Mester (2013) suggest that significant economies of scale exist in the banking sector, which are not driven by TBTF considerations.







	

	
13

	

Expressed in 2015 dollars.







	

	
14

	

Work on Basel IV is underway. See the McKinsey and Company (2017) report, titled: Basel “IV”: What’s Next for Banks? https://www.mckinsey.com/~/media/mckinsey/business%20functions/risk/our%20insights/basel%20iv%20whats%20next%20for%20european%20banks/basel-iv-whats-next-for-banks.ashx.







	

	
15

	

See “From Basel to the Volcker Rule” for a Useful Glossary of Financial Regulation Terms. https://www.moneyandbanking.com/commentary/2018/11/18/from-basel-to-the-volcker-rule-a-finreg-glossary.







	

	
16

	

It remains to be seen whether capital adequacy ratios will be sufficient to forestall future crises. Flannery (2014) observes that “bank supervisors have often failed to distinguish between minimum required capital and the amount of loss absorption available to large regulated firms.”







	

	
17

	

The Tier 1, capital ratio is the ratio of a bank’s core equity capital to its total risk-weighted assets. Risk-weighted assets are the total of all assets held by the bank weighted by credit risk according to a formula determined by the regulator (usually the country’s central bank).







	

	
18

	

This is akin to a borrower taking out a home mortgage loan being required to put up a 20 percent down payment.
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See Brooke et al. (2015) and Kovner and Van Tassel (2018) for detailed analyses. Estimates of increases in cost of capital vary from modest (Kisin and Manela 2016) to high (Slovik and Cournede 2011).







	

	
20

	

These ratios are based on published annual reports using U.S. Generally Accepted Accounting Principles (GAAP). Basel III’s recommended exposure measure includes off balance sheet items (such as derivatives, loan commitments) in the denominator whose inclusion would shrink the ratio.
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https://www.clevelandfed.org/newsroom-and-events/multimedia-storytelling/recession-retrospective.aspx.
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See Noss and Sowerbutts (2012).
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This finding could be viewed as consistent with Milne (2014) who suggests that the TBTF subsidy “remains small except at the height of the crisis and there is little indication of bank shareholders consciously using the safety net to shift risk onto taxpayers.”
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See the Financial Crisis Inquiry Report (Part II, pp. 27–82). https://www.gpo.gov/fdsys/pkg/GPO-FCIC/pdf/GPO-FCIC.pdf.
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“Should Big Banks Be Regulated as Utilities” dated 14 April 2011 in The Atlantic magazine.
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“Who’s Bullish on Banks as Utilities?” in the American Banker dated 18 April 2016.
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See http://www.narrowbanking.org/ and Cochrane (2014).
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See also Bhagat (2017).







	

	
29

	

This is based on a standard approximation of leverage. See, for example, Acharya et al. (2017, p. 15).
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See Barth et al. (2012) for a more comprehensive treatment.
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See Cetorelli and Traina (2018) for an analysis of the impact of living wills.
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“Those of us who have looked to the self-interest of lending institutions to protect shareholders’ equity, myself included, are in a state of shocked disbelief” said Alan Greenspan, former Federal Reserve chairman in testifying before the House Committee on Oversight and Government Reform. See New York Times article: “Greenspan Concedes Error on Regulation” dated 23 October 2008.
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See for example: Acharya et al. (2017), Brownlees and Engle (2016), Engle and Ruan (2018) and the real-time analyses at the Volatility Lab, New York University.







	

	
34

	

See also Barth and Wihlborg (2017) and Carmassi and Herring (2013).
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Figure 1. Average Total Assets in millions of 2015 Dollars. Notes: Top-Tier: JPMorgan Chase, Bank of America, Citigroup, and Wells Fargo; Mid-tier: Bank of New York Mellon, State Street, US Bancorp, and PNC Financial Services Group; Low-tier: Capital One Financial, BB&T, SunTrust Banks, and Regions Financial. Pre-crisis: 2005–2007; Crisis: 2008–2010; Post-Crisis: 2011–2013; Normalcy: 2014–2016. Data obtained from published financial reports. 
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Figure 2. Tier-1 Capital Ratios. Notes: Top-Tier: JPMorgan Chase, Bank of America, Citigroup, and Wells Fargo; Mid-tier: Bank of New York Mellon, State Street, US Bancorp, and PNC Financial Services Group; Low-tier: Capital One Financial, BB&T, SunTrust Banks, and Regions Financial. Pre-crisis: 2005–2007; Crisis: 2008–2010; Post-Crisis: 2011–2013; Normalcy: 2014–2016. Data obtained from published financial reports. 
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Figure 3. Shareholder Equity/Total Assets Ratio. Notes: Top-Tier: JPMorgan Chase, Bank of America, Citigroup, Wells Fargo; Mid-tier: Bank of New York Mellon, State Street, US Bancorp, PNC Financial Services Group; Low-tier: Capital One Financial, BB&T, SunTrust Banks, Regions Financial. Pre-crisis: 2005–2007; Crisis: 2008–2010; Post-Crisis: 2011–2013; Normalcy: 2014–2016. Data obtained from published financial reports. 
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Figure 4. (A) Cost of Equity. (B) Weighted Average Cost of Capital (WACC). Notes: Top-Tier: JPMorgan Chase, Bank of America, Citigroup, and Wells Fargo; Mid-tier: Bank of New York Mellon, State Street, US Bancorp, and PNC Financial Services Group; Low-tier: Capital One Financial, BB&T, SunTrust Banks, and Regions Financial. Pre-crisis: 2005–2007; Crisis: 2008–2010; Post-Crisis: 2011–2013; Normalcy: 2014–2016. Cost of equity based on the standard Capital Asset Pricing Model. For WACC calculation, Cost of Debt = Total Interest Expense/Total Liabilities; Cost of Equity from CAPM (Panel A); Weight of Debt = Total Liabilities/(Total Liabilities + Market Value of Equity); Weight of Equity = Market Value of Equity/(Total Liabilities + Market Value of Equity); Tax rate = Tax expense/Operating Income. Other than market data, all other items are book values from published annual reports. 
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Figure 5. (A) Loans/Total Assets Ratio. (B) Interest Income/Total Income Ratio. Notes: Top-Tier: JPMorgan Chase, Bank of America, Citigroup, and Wells Fargo; Mid-tier: Bank of New York Mellon, State Street, US Bancorp, and PNC Financial Services Group; Low-tier: Capital One Financial, BB&T, SunTrust Banks, and Regions Financial. Pre-crisis: 2005–2007; Crisis: 2008–2010; Post-Crisis: 2011–2013; Normalcy: 2014–2016. Data obtained from published financial reports. 
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Figure 6. (A) Leverage. (B) Volatility. Notes: Top-Tier: JPMorgan Chase, Bank of America, Citigroup, and Wells Fargo; Mid-tier: Bank of New York Mellon, State Street, US Bancorp, and PNC Financial Services Group; Low-tier: Capital One Financial, BB&T, SunTrust Banks, and Regions Financial. Pre-crisis: 2005–2007; Crisis: 2008–2010; Post-Crisis: 2011–2013; Normalcy: 2014–2016. Leverage = (Book Assets − Book Equity + Market equity)/Market Equity. Volatility is the standard deviation of daily stock returns. Other than market data, all other items are book values from published annual reports. 
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