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Abstract 

This paper analyses the link between U.S. commercial banks leverage (both market leverage 

and book leverage) and their credit rating changes by extending previous results from 

corporate firms to banks. We found evidence that the credit rating notation variable also 

explains leverage levels fluctuations in the banking sector as it does for the corporate sector. 

The results obtained demonstrate that U.S. commercial banks reduce their leverage 

following credit rating downgrades and augment it after upgrades. These adjustments of the 

leverage levels have higher statistical significance when we test them for the financial crisis 

period, where the credit rating variable significance increases. Moreover, we show that the 

speed of adjustment for U.S. commercial banks is faster during the crisis turmoil period 

(2008 to 2011) rather than in normal economic conditions (2004 to 2007), and also that the 

adjustment speed increased by 50% after the crisis (from 40% to 61%) and is statistically 

significant. As far as we acknowledge, these results are new findings that could open up new 

avenues of research for this literature, either with banks or corporate firms. 
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Resumo 

Este trabalho analisa a relação entre o grau de alavancagem de bancos comerciais dos E.U.A. 

(tanto o grau de alavancagem com valores de mercado como o grau de alavancagem com 

valores contabilísticos) e as alterações ao nível da notação de risco (credit rating) expandido 

estudos anteriores relativos a empresas para bancos. Com este estudo, encontrámos 

evidência de que a variável notação de risco de crédito explica parte das variações do nível 

de alavancagem no setor bancário, à semelhança da evidência empírica para o setor não 

financeiro. Os resultados obtidos demonstram que os bancos comerciais dos E.U.A. reduzem 

o seu grau de alavancagem após uma redução da sua notação de risco de crédito e aumentam 

o seu grau de alavancagem após uma melhoria da sua notação de risco de crédito. Estes 

ajustamentos do grau de alavancagem revelam uma elevada significância estatística quando 

testados para o período da crise financeira, com um aumento da significância da variável de 

notação de risco de crédito. Adicionalmente, mostramos que a velocidade de ajustamento 

dos bancos comerciais dos E.U.A. é mais rápida durante o período de maior agitação da crise 

financeira (2008 a 2011) do que durante o período de condições económicas expansionistas 

(2004 a 2007), e ainda mostramos que a velocidade do ajustamento aumenta em 50% após a 

crise (de 40% para 61%), sendo estatisticamente significativa. De acordo com o nosso 

conhecimento, estes resultados são uma evidência que pode conduzir a estudos futuros nesta 

literatura, tanto para bancos como para empresas não financeiras. 

 

Palavras-chave: Setor bancário, Grau de Alavancagem de Bancos, Notações de Risco de 

Crédito, Crise Financeira 

Classificação JEL: C13, G21, G01 
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Executive Summary 

The banking industry was hit by a severe financial crisis in the 2008–2011 period that 

revealed several weaknesses in the sector, in particular an excessive leverage due to a deficit 

of capital. Commercial banks struggled to cope with regulatory leverage levels, which 

ultimately could jeopardize the banks credit ratings. 

 

Several studies have been conducted to analyze the link between leverage levels and credit 

ratings in the corporate sector, and the paper takes the approach of Kisgen (2009) and 

extends it to the banking industry to assess the relationship between leverage and ratings in 

the banking industry. Furthermore, the paper was also based on the approach of Gropp and 

Heider (2010) in order to test how their work on banks’ leverage would still be comparable 

with a more challenging environment, like the last financial crisis, with the introduction of a 

new, but extremely relevant, variable: credit rating notation of the bank. The regulatory 

evolution in the banking industry also affects banks leverage levels and thus the paper 

includes references to the major global developments regarding banks leverage, with new 

bank regulators establishing minimum leverage level that banks must comply with.  

 

The paper explores whether rating notations are a relevant factor to explain leverage levels 

of U.S. commercial banks, and also analysis thoroughly whether the financial crisis has had 

any consequences on banking leverage levels. The sample used in the paper includes all U.S. 

commercial banks with total assets over 10 billion USD and the model implemented assesses 

both the pre-crisis period (2004 to 2007) and the post-crisis period (2008 to 2011).  

 

The model used considers the following factors: 

- Adaption of previous studies about the corporate sector relation between debt and 

leverage to the banking sector and use of leverage as a function of the most 

relevant variables from other studies applied to corporate sector leverage 

determinants, using corporate finance style regressions 

- Comparison of different leverage variables: market leverage and book leverage, 

the independent variables 

- Significance of credit rating analysis 

- Bank fixed effects and adjustment speed to target leverage ratios analysis 

- Regression analysis before and after the financial crisis 
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The results achieved with the model show that the link between leverage levels and credit 

ratings in the corporate sector that was observed in previous research also occurs in the 

banking sector. The adjustment to the leverage target that is tested in the paper for U.S. 

commercial banks achieves similar results to those obtained for the corporate sector. We 

obtain an adjustment speed of roughly 48%, in line with previous literature (Flannery and 

Rangan (2006)) for the whole period, which represents an increase in the second half period 

(post-crisis) to 61%, from 40% from the pre-crisis period. It was found evidence that the 

rating component proves to support leverage levels, especially when the rating agency action 

is a downgrade.  

 

Regarding the effect of the financial crisis in banks leverage levels, the tests conducted also 

show evidence that banks were more prone to strengthen their leverage in the post-crisis 

period.  

 

Throughout this paper is possible to conclude that despite the difference between the 

corporate sector and the banking sector in terms of business model, economic importance 

and systemic importance, there are some similarities in terms of the link between leverage 

levels and credit ratings. These findings are supported by previous research for the corporate 

sector, which were the ground base and starting point for the paper, and by the analysis 

conducted in the paper for the banking sector.       
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1. Introduction 

 
The use of leverage has always been a tool for firms and individuals to multiply gains as it is 

possible to borrow money that will be applied in investments with a higher return than the 

cost of that money and generate returns that would not be possible to achieve if only equity 

was invested. However, there is a limit to the use of leverage as the higher the leverage level 

is, the more likely it is that the borrower will face troubles to fulfill its obligations. Due to the 

financial intermediary nature of their business, banks are not only among the most leveraged 

institutions, but also among the most regulated ones. 

       

The consequences of the last financial crisis (hereafter crisis), which had as one of the most 

visible causes the high leverage level of banks, i.e. a deficit of equity to cover assets, are still 

being evaluated as its repercussions constrain the way banks conduct their business. With the 

Lehman Brothers’ bankruptcy as an historic mark, the crisis’ features and, particularly, the 

leverage factor of banks, remains an interesting field of study.  

 

The high leverage levels of banks has been pointed as one of the main contributors that led to 

the crisis and thus our work will focus on banks’ leverage levels and will try to evaluate what 

has changed since. Essentially, our analysis aims to assess leverage on banks during and after 

the crisis period in order to confirm its developments and to verify what kind of changes are 

already being observed in the sector, confining the scope of our analysis to commercial banks 

of the United States of America. 

 

Another interesting topic we set to study is rating notations and its relevance for the banking 

industry. Since the Basel Committee on Banking Supervision (2001) proposal to incorporate 

ratings as a way to define risk exposures, most banking supervisors rely in rating notations for 

the majority of their capital evaluations.  

 

The first capital framework, the 1988 Basel I Accord, was a generic set of capital 

requirements recommendations for financial institutions worldwide, in which only credit risk 

was assessed. This first accord assigned a level of capital (“risk weights”) based on the nature 

of the assets, ranging from 0% for the assets deemed “safest” to 100% for the assets 

considered “riskier”. The second capital framework, the Basel II Accord that was introduced 

between 2004 and 2009, revised how risk weighted assets (RWAs) are computed and 
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broadened the risks under coverage. Regulatory capital requirements were expanded to 

consider three major components of risk that a bank may face: i) credit risk, ii) market risk 

and, a new risk, iii) operational risk. Hence, Basel II assigns risk weights based on the quality 

of assets, as measured either by external ratings provided by external credit rating agencies 

(CRAs) and by the supervision regulator, or by internal ratings calculated by the banks based 

on their own internal models. As a result, rating notations affect the capital structure and the 

leverage levels of banks. 

 

The motivation for our work is to understand the relationships among these themes: financial 

sector crisis, banks’ leverage and banks’ credit ratings notations, and we will analyze part of 

this dynamic throughout our paper. In order to comprehend these relationships we will 

address the following questions in the paper: Are rating notations a relevant factor to explain 

leverage on banks, in our case U.S. commercial banks? Is the financial crisis already 

producing results? By other words, are we already witnessing any consequences on banking 

leverage levels after the crisis?  

 

Previous literature is quite rich in exploring the leverage theme for the corporate sector and 

several theories have been developed to explain leverage decisions, such as the trade-off 

theory, the pecking order theory and the market timing theory. Some authors also tried to 

relate capital structure with some financial, economic or regulatory variables like Harris and 

Raviv (1991) or Frank and Goyal (2004), more recently. Flannery and Rangan (2006) 

developed the trade-off theory by stating that the adjustment speed that a firm takes to 

converge to its leverage target depends on adjustment costs. Others authors focused on 

particular issues related with leverage financial markets constraints for firms, like Faulkender 

and Peterson (2006) who affirm that their relative ability/credit quality to access markets may 

constrain their leverage level. Even the economic environment or the cultural line may 

influence the leverage level, like Antoniou, Guney and Paudyal (2008) have emphasized by 

studying how the effects of a market based or a financial based economic environment may 

influence corporate firms’ leverage. 

 

However, the vast majority of research conducted to study leverage and its dynamics had 

been done excluding the banking sector. This is also related to the fact that the banking sector 

is subject to specific regulation, which could be a factor of distortion.  
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Despite some difficulties to analyze the banking sector due to its distinct business model and 

the regulatory constraints that influence the sector, several studies have been produced 

comparing corporate leverage to financial leverage. Barber and Lyon (1997) complemented 

Fama and French (1992) work to explain returns on corporate sector by extending their model 

results also to financial firms. Recently, Gropp and Heider (2010) produced a detailed work 

comparing cross-sectional variables from their previous work done in the corporate sector to 

explain leverage levels and apply it to the banking sector. They also reported that regulation is 

a second order factor to determine banks capital structure.   

 

Our analysis intents to assess the relation between leverage and rating notations in the 

banking sector and evaluate banks leverage levels dynamics due to the crisis. We take 

previous work already done for corporates and banks in modeling leverage and complement it 

by adding the rating variable. We take Heider and Gropp’s (2010) work on leverage for banks 

and test if their conclusions would still apply in a more challenging environment for banks, 

like the one experienced during the last crisis, but adding this relevant panel data variable: 

changes in credit rating of the bank. This new factor is particularly relevant since the last 

crisis showed some credit rating mistrust from investors related with the sub-prime crisis and 

complex financial products. Therefore, with our work we intend to strengthen the previous 

works comparing the leverage levels panel data variable from corporates to financials by 

adding the rating notation variable during the most challenging period: from 2004 to 2011. 

 

Furthermore, we extend Kisgen’s (2009) work relating ratings levels to corporate leverage 

and apply it to banks, only to U.S. commercial banks in order to avoid regulation differences, 

and to a specific time period to limit some regulation effects. We conclude for the relevance 

of this variable in also explaining leverage for banks. As the rating notation is a factor that 

affects banks´ reputation and thus determines their funding costs and business model 

characteristics, is consequently a pressure factor for banks’ leverage levels and their leverage 

target. Taking into account the works of Kisgen (2009) and Flannery and Rangan (2006) 

related to the adjustment speed to a leverage target, we also found that during this period the 

banks accelerated their adjustment to the leverage target after the crisis, from 2008 to 2011, 

which goes in favor of the huge need for deleverage from banks due to investor and 

regulatory pressures. We limit our analysis to a short time period, 2004 to 2011, with the 

purpose of understanding the banks dynamics on the leverage, particularly during the turmoil 

period, and to verify if this feature (i.e. leverage levels) has been flexible to changes. We 
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conclude that leverage has changed during the analysis timeframe. Those are important 

achievements since one of the main characteristics of this financial crisis was excessive 

leverage or inadequate leverage. 

 

Also on ratings notations, we test for ratings effect during and after the crisis and perceived 

that this variable is quite relevant to explain leverage. This relevance loses some strength after 

the crisis burst (2008 to 2011), but is still relevant and statistically significant, which is why it 

is interesting to evaluate the high reliance investors still have on ratings notations. In fact, and 

despite the possibility of less reliance on CRAs considerations from investors, our analysis 

still shows that for U.S. commercial banks credit rating is a relevant factor to leverage levels. 

This indicates that investors still have to incorporate this variable to some extent in their 

investment decisions, and thus affects banks business models as they perceive the importance 

of rating notations for the investor community. 

 

This paper is organized as follows. Section 2 contains the literature review organized by 

themes and discusses some caveats based on survey research. Section 3 describes the 

empirical design. Section 4 defines our model and data, followed by the section 5 where we 

discuss the results of the hypothesis tested. Section 6 states limitations and makes some 

suggestions for further analysis and section 7 presents the concluding remarks. 

 

 

2. Literature Review  

 
The last financial crisis has been an attractive topic for a large number of studies, mainly 

because it happened in a highly regulated environment. The causes of the crisis are many, but 

one that is most often referred is easy access to credit, which is a common characteristic of 

financial crises. Jordá, Taylor and Schularick (2010) made a complete study analyzing the 

past 140 years and the different crises along that period in an attempt to identify the best 

predictors for crises and concluded that credit growth emerges as the single best predictor of 

financial instability. They also linked credit growth to current account imbalances, even if this 

last predictor weakens in a global crisis. However, the main achievement is that credit growth 

is related with leverage levels in the banking sector. Carmassi, Gros and Micossi (2009) 

affirmed that it was a lax monetary policy, mainly in the United States of America, allied to a 

weak regulatory system that was even more pronounced due to product innovation in the 
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financial sector that built up an excessive leverage level in the financial system. Moreover, 

Bean (2010), in his financial crisis study, focused on the macroeconomic side, describing the 

Great Moderation as a context that encouraged an overly optimistic assessment of risk, which 

combined with low interest rates that reflected both a loose monetary policy and a relatively 

high Asian savings rates, encouraged the build-up of excessive leverage in the banking 

system. 

 

Acharya, Philippon, Richardson and Roubini (2009) stated that typical financial crises that 

started with credit booms and asset bubbles usually ended with a shock that produced a 

deleveraging process. According to them, even if this process of integration of global 

financial markets has delivered large welfare gains, these achievements have come at the cost 

of increased systemic fragility, evidenced by the last financial crisis. The authors explained 

the origins of the crisis, mainly by leverage levels and credit risk, to propose new regulation 

and public policies to avoid future crises as weak supervision and regulation were part of the 

problem that sparked the crisis.  

 

Dia (2011) described banking relations by saying that banks operate by developing a network 

of personal relationships. By deregulating the system in the 90’s (based on the principle of 

information disclosure) as an attempt to make it more efficient and diversified, it was meant 

to create a safer system. However, the results were innovation on financial contracts not 

backed by trust and reputation as is the case in the conservative bank model, which allowed a 

more risky and fragile banking model that led to the crisis. 

 

Our study approaches the use of leverage from a creditor or bondholder perspective and 

assesses the balance sheet leverage of banks and its relation with the credit ratings of the 

banks. As the credit rating is an indicator of the health condition of a bank, it materially 

determines the bank’s access to the debt markets. 

 

Previous researchers related the last financial crisis with ample liquidity, which means that 

credit growth translated into banks with higher leverage levels. We depart from this theme to 

complement other previous studies (Gropp and Heider (2010) and Kisgen (2009)). Our study 

focuses in the leverage level of banks and tries to explore their level as a function, among 

other factors, of credit ratings of CRAs. The paper was based on the approaches of Kisgen 

(2009) to corporate firms, and Gropp and Heider (2010) to the banking sector. As far as we 
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acknowledge, the relationship between leverage and credit rating is a new topic, despite the 

significant number of studies on both leverage and credit rating. 

 

Even though our study is based on Kisgen’s approach regarding the effect of credit ratings 

changes in the capital structure and in the leverage level of corporate firms, some of the 

concepts used need to be adapted to comply with the specificities of the banking sector. The 

goal is to assess the ratings credit status’ changes to a bank’s (financial sector) leverage, and 

whether credit ratings actions constrain a bank business model and, consequently, its leverage 

ratio. Kisgen, in previous research, also examined to what extent credit ratings directly affect 

capital structure decisions. The author concluded that firms near a credit rating upgrade or 

downgrade issue less debt relative to equity than firms not near a change in credit rating, 

which implies discrete costs (benefits) of rating changes despite these are not explained by the 

traditional capital structure theories.  

 

One of the most comprehensive studies on U.S. corporate sector leverage variables has been 

done by Frank and Goyal (2004) that tried to better understand all the previous theories 

explaining the motives behind capital structure decisions (trade-off, market timing, pecking 

order). They included a wide range of variables already covered by literature and conducted a 

dynamic analysis over time since they believed that the variables relevance may change with 

time. According to circumstances several theories are valid because variables also point to 

more or less intensity depending of firm circumstances. They finalized by alerting that a 

unified theory explaining leverage levels might be beyond reach, but their most relevant 

contribute is the exhaustive test on almost all variables already studied. 

 

The capital structures of the corporate and financial sectors have been central in many 

literature models and the leverage target concept has been very relevant for many of these 

theories. Ranging from Modigliani and Miller (1958) trade-off theory, where firms optimize 

their capital structures by trading off the tax benefits of debt financing against the costs of 

financial distress, to agency models according to Jensen and Meckling (1976), where a target 

leverage minimizes the sum of the agency costs of managerial discretion, associated with 

equity financing and the agency costs of debt, to justify leverage levels across firms. The 

evidence on target leverage comes in several studies like Roberts and Leary (2005) that 

started their research questioning whether firms adjust their capital structures by testing the 

trade-off theory for the corporate sector. They concluded that the targeting is a goal, but due 
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to adjustment costs it can be done through a longer period, suggesting that market timing 

theory is not an explanation. Also, Flannery and Rangan (2006) developed the issue that firms 

have a target capital structure and “targeting” behavior that explains far more of the observed 

changes in capital structure than market timing or pecking order considerations.  

 

Antoniou, Guney and Paudyal (2008) worked on corporate capital structure departing from 

two distinct scenarios: market and bank oriented economies. They took several variables 

already used in previous studies as the most reliable to explain capital structure and 

introduced a new concept: the financial orientation of the economy (market-based versus 

bank-based). Additionally, they confirmed that firms have a target leverage ratio and that the 

financial context (market or bank orientation) can influence this target. 

 

On the financial sector, Memmel and Raupach (2007) analyzed banks adjustment to capital 

ratios target to conclude that they do it via a target level and also that private banks with 

liquid assets are more likely to adjust their capital ratio tightly than those with less liquidity 

on the balance sheet. They additionally found that banks compensate low target capital ratios 

with low assets’ volatility and high adjustment speeds, even if banks with a target capital ratio 

seem to use an internal lower limit for their current ratios that is just above the regulatory 

minimum. Also, Barber and Lyon (1997) departed from previous studies, particularly Fama 

and French (1992), to obtain a relation between several variables, such as book-to-market and 

size as explanatory of returns, applied to financial firms. They managed to prove that this 

relation is quite similar on financial and non-financial firms, once again transposing work 

developed on corporate sector to financial.  

 

Flannery and Rangan (2004) in a study of U.S. Bank Holding Company (BHC) regarding 

bank capital build-up in the 90’s for U.S. banks achieved two interesting considerations. 

Firstly, academic and industry models for banking firms should not assume that supervisory 

capital standards always constrain a bank, at least for the largest – and hence most important – 

U.S. banking firms. In their analysis of U.S. banks during the 90’s, higher capital levels was 

accompanied by increased risk-taking within the banking sector, and banks with the riskiest 

portfolios ended up holding the most equity. Secondly, the market’s ability to induce higher 

capitalization at riskier banks provides further support for the role of market forces in 

supervising large financial firms. As a consequence, market disciplinary forces appear to have 

a larger impact on BHC capital ratios than regulatory standards do. 
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Still on banks leverage levels, Adrian and Shin (2008) also detailed this concept to U.S. banks 

and started by linking it to economic cycles and money expansion. All the banks seemed to 

adjust to a leverage target during economic cycles. When considering the volatility of assets 

and liabilities, book leverage of bank holdings is higher during booms and lower during 

troughs. They separated their analysis in two different types of banks: commercial banks, 

where loans are the more representative assets, and more rigid to the economic cycle, 

explaining more volatility in leverage targets; and investment banks, on the other side, where 

assets are mainly formed by securities that follow the market prices, the assets and liabilities 

varies more hand-in-hand. The cycle may even contribute to the strengthening of this 

adjustment, since a positive cycle contributes to lower leverage via assets valuation, which 

prompts to more buying to adjust to target, and vice-versa. The authors concluded by stating 

that credit expansion and bank leverage are significantly correlated and indicated that indeed 

banks do pursue a leverage target. 

 

On the opposite, Doukas, Guo and Zhou (2010) developed an interesting study relating capital 

structure shaping to debt markets’ access by linking debt issuance to hot debt markets, which 

means that a firm with high adverse selection costs (pecking order theory) issues more debt 

when market conditions are perceived as hot and vice-versa, incorporating market timing of 

equity. The authors also indicated that there is a persistent hot-debt market effect on capital 

structure, meaning that hot-debt issuance firms do not rebalance their leverage to converge to 

an optimal capital structure range, contradicting the premise of leverage target. 

 

Public information is a central need for financial markets, a condition to evaluate uniformly 

and certify companies. Banks are one of the agents that most rely on this source of 

information, as regulators are as well and also by regulation. Moreover, as the crisis emerged 

the focus on credit rating and agencies had been a hot topic. 

 

Regarding the importance of ratings for the banking industry, Cantor and Packer (1994) 

elaborated a study on credit rating industry, their methodology and growing ascendant to 

regulators. On the banking side they called attention to the increasingly global capital markets 

and internationalization, which makes harmonization on CRAs crucial. They concluded by 

saying that regulators and investors should be more critical on agencies assessments as a 

source of rational for decisions. 
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There are already some studies where the rating explaining power is tested in different 

circumstances. Ferreira and Gama (2007) analyzed the sovereign rating effects on stock 

markets performance spillover to countries and also applied the crisis variable to achieve 

similar results. Negative rating news is associated with negative market reaction but positive 

rating news, in a crisis period, doesn’t necessarily imply a positive reaction.  

 

The question if banks are more difficult to evaluate by CRAs, or even by the investor 

community in general, is also quite relevant, as the business model and intermediation is 

somehow more disseminated, with several risks to consider coming mainly from information 

asymmetry. The most cited reasons to justify regulation are systemic risk and deposit 

protection. Iannotta (2006) addressed this issue by studying credit agencies discordances (split 

ratings) on banks bonds versus non-bank bonds, adding the effect by bank assets and capital 

as a factor to explain disagreements between banks. The author concluded that it exist some 

differentiation after controlling for risk (lower seniority), size, tangible assets (versus 

intangibles) and capital ratio. This analysis highlights the argument to also use credit rating as 

a variable to constrain capital structure at banks.  

 

In the process of assessing the credit rating of a bank, CRAs consider several financial risk 

aspects as intrinsic factors, such as capitalization, funding profile, asset quality, profitability, 

business model or diversification. Additionally, CRAs consider other risks as external factors, 

such as industry risk, economic risk or sovereign risk. The rating process also considers 

possible rating supports, such as sovereign support due to the systemic importance of banks, 

thus CRAs assign a credit rating with a credit enhancement and provide a stand-alone 

assessment of the credit quality of a bank without a credit enhancement. Moreover, CRAs 

assign both a long-term and a short-term issuer rating to the bank. Our paper will focus only 

in the long-term rating as it is the most relevant one due to the fact that banks operate in the 

long-term and this tenure also incorporates the short-term issues affecting a bank. Regarding 

the leverage ratio of a bank, the main point of analysis of our paper, is considered within the 

capital assessment part of the financial risk rating process. 

 

Among the major world CRAs, three arise as the most important ones, mainly Standard & 

Poor’s, Moody’s and Fitch Ratings. In February 2007, Moody’s introduced a new 

methodology framework – Joint Default Analysis (JDA) – whose main modification was the 
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incorporation of Joint Default Analysis into Moody’s bank rating methodology, identifying 

four potential sources of external supports for banks; i) parent support, ii) support from a 

cooperative or mutualistic group, iii) support from a regional or local government and iv) 

systemic support. As a consequence, countless banks around the World had a material rating 

upgrade of several notches, which obfuscated the real credit rating of banks. Even though the 

approached used in this paper is similar to the one applied by Kisgen, banks ratings are 

somewhat more complex than corporate ratings as the former incorporate a significant a 

significant sovereign support due to the systemic risk of banks.  

 

Within the most impacting U.S. financial regulation, in a brief note to situate the U.S. banking 

sector regulation nowadays, we refer first to The Glass–Steagall Act of 1933, which was 

passed as a reaction to the collapse of a large portion of the American commercial banking 

system in early 1933. One of its provisions introduced the separation of bank types according 

to their business (commercial and investment banking). In order to comply with the new 

regulation, most large banks split into separate entities, a feature that prevailed until the crisis. 

Such a separation can be regarded as a weakness of the U.S. financial system, mainly for the 

investment bank sector that lacked a solid and stable deposit base and was highly dependent 

on wholesale funding, which motivated a series of M&A (Mergers and Acquisitions) during 

the crisis and consequently reshuffled the U.S. banking sector. 

 

In the end of 2007, while the most important U.S. commercial banks and investment banks 

enjoyed a relatively high rating level, their leverage ratio reflected the excessive leverage 

taken to improve profitability and boost results. The excessive leverage level was even more 

significant for some of the investment banks, especially for Lehman Brothers and Merrill 

Lynch, the only banks with a rating in the “A” bucket. Those two institutions faced harsh 

problems to the point that they were no longer able to subsist and on September 14, 2008, 

Merrill Lynch had to be rescued by Bank of America and Lehman Brothers went bankrupt. As 

a measure to help the survival of U.S. banks, the Public Law 110-343 was enacted in October 

3, 2008, and created the TARP (Troubled Assets Relief Program) in order to buy toxic assets 

from banks, thus reducing its leverage ratio levels as balance sheet started to shrink. We 

considered only commercial banks in our analysis due to the specific characteristics of 

investments banks that could distort the analysis.  
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Kisgen (2009) examined whether managers target credit ratings in making their capital 

structure decisions on the corporate sector. He argued in a previous paper (Kisgen (2006)) 

that higher credit rating levels provide a benefit to a firm by showing that firms adapt 

(increase/decrease) their leverage levels according to their credit rating levels 

(upgrade/downgrade). In this paper he tested firms’ behavior after rating changes to conclude 

that firms react asymmetrically, by lowering leverage after downgrades and responding little 

to upgrades, due to rating conservation purpose. Therefore, a complete model of capital 

structure should include credit rating along with other variables.  

 

Other authors, such as Graham and Harvey (2001), surveyed most corporate sector significant 

companies to conclude that firms Chief Financial Officers (CFO’s) heavily rely on credit 

rating to guide debt decisions. Faulkender and Petersen (2006) relate capital structure with 

capital source, by stating that firms that have access to the public bond markets, by having 

more public information and a credit rating, have significantly more leverage. This makes the 

credit rating inclusion on capital structure models valid. 

 

Conventional wisdom set the idea that lower leverage balance sheet is positive for creditors; 

however, from a shareholder perspective, the higher the leverage, the greater the possible 

return. While for creditors the presence of leverage reflects a higher risk for the bank to fulfill 

its obligations, for shareholders the presence of leverage increases the bank’s equity value 

until the optimal amount of leverage that maximizes the firm value. Hence, banks face a 

delicate balancing act of finding the appropriate leverage level to operate, while maintaining 

appropriate ratings and addressing both creditors concerns and regulatory leverage 

requirements. 

 

According to the G-20 Declaration on Strengthening the Financial System (2009) “risk-based 

capital requirements should be supplemented with a simple, transparent, non-risk based 

measure that is internationally comparable, properly takes into account off-balance sheet 

exposures, and can help contain the build-up of leverage in the banking system”. Moreover, 

the Financial Stability Board report on pro-cyclicality (2009) recommends that “the Basel 

Committee should supplement the risk-based capital requirement with a simple, non-risk 

based measure to help contain the build-up of leverage in the banking system”.  
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The capital structure of a bank includes two main capital layers; the Tier I Capital and the Tier 

II Capital, with the Tier I Capital including a sub-layer of Core Tier I Capital whose main 

difference is the exclusion of hybrid perpetual instruments from its calculation (see Appendix 

II). Since 2011, regulators have been focusing on Core Tier I Capital rather than Tier I 

Capital; nevertheless, leverage ratios are still focused only in Tier I Capital. The purpose of 

this paper is not to address the Basel Accords’ evolution, but rather how different changes 

influenced the leverage ratio. So far the impact has been minimal for two reasons: i) U.S. 

banks have not yet fully adopted the Basel II Accord and thus were not affect by its changes 

and ii) the banks that already have to cope with Basel II capital requirements are not subject 

to leverage requirements. 

 

Prior to the emergence of leverage ratios (Basel III), major central banks of the world 

developed under the sponsorship of the BIS (Bank for International Settlements), a set of 

capital standards to more accurately align regulatory capital with risk. The first accord, the 

Basel Accord of the Basel Committee on Banking Supervision (1988) specified that the Total 

Capital adequacy ratio must be at least 8% of risk-weighted assets and the Tier I Capital 

adequacy ratio must be at least 4% of risk-weighted assets. First published in June 2004, 

revised in June 2006 and started to be implemented in 2006 / 2007, Basel II is the second of 

the Basel Accords by the Basel Committee on Banking Supervision (2006) and one of its 

main developments, compared to Basel I, is a more risk sensitive capital allocation, meaning 

that if until that date banks could only improve their regulatory capital by issuing equity, 

reducing assets or both, banks now could increase their regulatory capital by changing the 

composition of their assets. Some criticism may be addressed to the capital requirements of 

this second accord as it did not fully control the leverage level being adopted by banks and 

that ultimately was one more spark to the financial crisis. Moreover, the first two Basel 

Accords neglected the leverage level of banks, thus most banks were not considering the 

impact of their leverage in the ratings. There were however two exceptions: U.S. banks and 

Canadian banks.  

 

Before the crisis (2008), only two regulators had leverage ratios regulation, mainly the U.S. 

regulator FDIC (Federal Deposit Insurance Corporation) that required a minimum leverage 

ratio of 3% for strong bank holding companies and 4% for all other bank holding companies, 

(please refer to fig. 1 to our sample leverage evolution) and the Canadian regulator OSFI 
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(Office of the Superintendent of Financial Institutions) that established a maximum assets to 

capital multiple of 20 times.  

 

Figure 1. Sample Leverage Ratio Evolution (%) (2004 to 2011) 

 
          Source: Bankscope 

 

The importance of leverage in the banking system grew due to the crisis and several new 

regulators established a leverage ratio as a regulatory measure. The Swiss regulator FINMA 

(Swiss Financial Market Supervisory Authority) introduced a limit of a 3% leverage ratio at 

the group level in 2009 to be progressively implemented until it is fully applicable in 2013. 

The Basel Committee on Banking Supervision (2010) presented the framework for the Basel 

III Accord, introduced a leverage ratio as a supplementary measure to the Basel-risk 

framework, proposing a minimum ration of 3%, although European Banks will start to 

calculate the leverage ratio only in 2013, reporting the leverage ratio in 2015 and will become 

a mandatory ratio only in 2018. The end of 2011 came with APRA’s (Australian Prudential 

Regulation Authority) proposal to also introduce a leverage ratio that will be the global 

minimum requirement to be implemented in the globally mandated timeframe. However, 

other regulators, such as the UK’s HM Treasury (2011), are requiring a quicker disclosure of 

the leverage ratio and UK banks are asked to start reporting their leverage ratios to investors 

not only in 2015 but already in 2013.    

 

As the leverage ratio becomes a regulatory ratio and banks have to comply with two different 
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banks will be more aware of their leverage levels and will accommodate those to successfully 

meet its minimum required level, which could influence credit ratings of banks. Despite the 

introduction of a leverage ratio by the BCBS, already implemented by the FINMA, the banks 

of those jurisdictions are only now starting to cope with leverage requirements and probably 

their balance sheet is yet to be structured according to not only the regulatory minimum 

leverage ratio, but also to the banks’ target and optimal leverage ratio. In fact, a simple 

statistics analysis, as we did previously, confirms that there is a huge dispersion among 

leverage measures, and that there is a specific target for each bank as indicated by previous 

literature (as already pointed by Gropp and Heider (2010)). That is one of the reasons why the 

paper focus its analysis exclusively in U.S. commercial banks as these have been coping with 

a leverage ratio for several years, including the pre-crisis and the post-crisis periods.  

 

There is an interesting study on regulation and the consequences to financial sector on U.S. 

and Canada banking system, by Brean, Kryzanowski and Roberts (2011). The authors 

concluded that the differences in industry concentration, regulation and competitive structures 

can explain why those two systems fared so differently during crisis. One of the main reasons 

why Canada, known by the banking robustness during the crisis, did so well is its stricter 

limits on bank leverage. Answering to the question “did financial supervision matter?” an 

IMF paper by Masciandaro, Pansini and Quintyn (2011) tried to explore the main weaknesses 

on regulation that permitted the crisis to happen. The paper points to a system where the 

supervision should be set at a macro and micro levels, with several checks and balances. 

 

When Basel III was proposed, the U.S. commercial banks only had to comply with a new 

high risk-based capital requirement as the leverage capital requirement was already 

implemented in the U.S. banking system. The stress tests conducted by the U.S. Federal 

Reserve System (2012) showed that the whole sector aggregated leveraged ratio were 7.4% in 

third quarter of 2011 was significantly above the minimum regulatory ratio of 3% or 4%, and 

would still be at 4.7% in the end of 2013 under the hypothetical Supervisory Stress Scenario. 

Similar tests were conducted by the European Banking Authority (2012) and a positive trend 

can be witnessed as the aggregated leverage ratio improved from 4.0% (2.7% assuming full 

Basel III implementation) in June 2011 to 4.1% (2.9% assuming full Basel III 

implementation) in December 2011. 
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Our study departs from leverage on U.S. banks as the central idea and tries to expand it using 

prior contributes (on both the corporate and the banking sectors) by explaining the leverage 

level taking in consideration some central variables. Then we introduce a new variable: credit 

rating departing from Kisgen (2009) methodology and applying it to two periods (pre-crisis 

and post-crisis) to evaluate the impact of the determinants of leverage levels. Considering 

some of those studies on capital structure, particularly those who focus on the most 

consensual covariates (Kisgen (2009), Flannery and Rangan (2006), Frank and Goyal (2004)) 

on corporate sector, but also on banking sector. Gropp and Heider (2010) adopted a similar 

methodology, taking some of most consensual corporate finance theory and apply it to banks.   

 

We relate all these themes that we have described - leverage, credit ratings and crisis - to 

deliver empirical results regarding U.S. commercial banks.  

 

 

3. Empirical Design 

 
The purpose of our work is to study two main subjects – ratings notations relevance for bank 

leverage and the impact of the crisis on bank leverage – and extends two analyses, Gropp and 

Heider (2010) on capital structure determinants and Kisgen (2009) on credit ratings notation 

changes and firm’s leverage.  

 

Our first aim is to test for the consequences of rating changes in the leverage levels of the 

banking sector in a specific period (2004 to 2011). We chose this period as a complement to 

Gropp and Heider (2010) analysis in order to extend their analysis to a period that covers 

important regulatory and financial industry changes. We also want to apply the partial 

adjustment model of capital structure as in Kisgen (2009), which departed from Flannery and 

Rangan (2006), according to Gropp and Heider’s (2010) approach. Our second goal is to 

evaluate whether the crisis has already produced any effect on banks’ leverage levels 

according to the massive rating chances observed in the sector during the analysis timeframe, 

which we break in two sub-samples covering the pre-crisis period (2004 to 2007) and the 

post-crisis period (2008 to 2011).  
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Considering Gropp and Heider (2010) approach, it was adapted previous research regarding 

the corporate sector relation with debt level to apply it to the financial sector, proving that the 

leverage variables that explain leverage can be transposed to the banking sector. 

 

1) Lt = β0 + β1MTBt−1 + β2Proft−1+ β3Ln(Sizet−1) + β4Collt−1 + β5Divt  + εt 

 

Gropp and Heider (2010) equation 1) explains leverage (L) as a function of the most relevant 

variables from other studies applied to corporate sector leverage determinants, such as MTB, 

market-to-book ratio (please consult Appendixes I and IV for further explanations), Prof to 

define profits, ln(Size) to define the total book assets size (as a logarithm to standardize 

variables), Coll to define collateral, Div to dividend payout ratio and ε to define the error 

term. All variables, except the dividend, are lagged by one period (as in Gropp and Heider 

(2010)). 

 

We take risk as a relevant factor, particularly for the timeframe covered (equation 2)). Risk is 

stock returns volatility as explained in Appendix IV). We prefer to apply an absolute volatility 

measure rather than asset risk to more accurately reflect the period conditions. 

 

2) Lt = β0 + β1MTBt−1 + β2Proft-1+ β3Ln(Sizet−1) + β4Collt−1 + β5Divt  + β6Ln(Riskt)+ εt  

 

According to Kisgen’s model, credit rating is a valuable variable in the manager’s capital 

structure decisions because there are discrete benefits linked to a higher credit rating level. 

This assumption – named Credit Rating Capital Structure or “CR-CS” – applied to the 

financial sector implies that the leverage level should also be constrained via those variables. 

 

Departing from Kisgen (2009), defining BX as the matrix of independent variables already 

exposed in 1) and 2), we want to apply credit rating changes to financial sector to test if the 

results obtained for the corporate sector are also applicable to our study, in a particular period 

where rating classifications were put to test. Moreover, we add a crisis variable. Thus we 

arrive to the next equation, where we search for the significance of rating credentials, by 

adding rating negative changes with downgrade variable and positive changes with upgrade 

variable (for further details please consult Appendix IV). 
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3) Lt = β0 + β1MTBt−1 + β2Profi−1+ β3Ln(Sizet−1) + β4Collt−1 + β5Divt  + β6Ln(Riskt)+ θ 

downgrade it-1  + φ upgrade it-1  + π crisis it + εt 

 

We validate this analysis for the whole sample and additionally for both periods (pre-crisis 

and post-crisis) to better understand the dynamics of rating variables. 

 

Following Kisgen (2009) and Gropp and Heider (2010) we add adjustment speed to target 

leverage ratios. Our main purpose is to estimate the adjustment speed for leverage in banks, in 

this particular period for U.S. commercial banks, containing several regulatory constraints and 

at same time a structural adjustment for the banking industry.  

 

4) Lt = β0 + λBXt−1 + (1 − λ)Lt−1 + εt  

 

We depart from Antoniou, Guney and Paudyal (2008) and Flannery and Rangan (2006) that 

explained that the adjustment for the leverage target is done partially due to costs. So firms 

would adjust their leverage level at a certain degree which in equation 4 comes as λ (the 

coefficient is 1 less λ), and a value close to one implies a fast adjustment. We extend our tests 

to both periods (pre-crisis and post-crisis) to understand the dynamics in between. 

 

 

4. Model and Data 

 

4.1 Model 

Our data come from two sources: the book data from Bankscope and the market data from 

Bloomberg. The purpose was to achieve a simple and homogeneous sample, particularly in 

regulation in order to extract the regulatory effect from the analysis, and relevant in financial 

terms. This is why we chose U.S. commercial banks.  

 

 Regarding the data extracted from Bankscope, and in order to obtain a complete database, we 

also limit the initial sample to commercial banks with total assets over 10 billion USD (for at 

least one year on the analysis period) as these institutions would be the more representative of 

market tendencies across the analyzed period. As the central focus of this study is the crisis 

since the end of 2007, the period under analysis starts from four years before crisis until four 
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years after, with the 2004 to 2007 years defined as the pre-crisis period and the 2008-2011 

years defined as the post-crisis period. The U.S. financial market is quite diversified with a 

wide range of institutions so we restrict the analysis exclusively to commercial banks, leaving 

investment banks and savings banks aside, as they could contort the initial purpose of our 

study. As the credit ratings are a determinant variable, the sample was also restricted to those 

commercial banks that had credit ratings for at least one of the main CRAs (Standard & 

Poor’s, Moody’s and Fitch Ratings) throughout the analysis period or at least for two 

consecutive years. The rating is the bank Long Term Issuer Credit Rating for Standard and 

Poor’s, Long Term Issuer Default Rating for Fitch Ratings and Issuer Rating for Moody’s. 

 

After our database has been settled we extracted from Bloomberg all the data related to 

market data for the same variables and for the period analysis, also according to Gropp and 

Heider (2010) methodology, in order to achieve the market data (market leverage).  

 

The summary statistics for both market and book leverage are displayed in Tables 1 and 2. In 

Table 1 market leverage, via financial market effects (lower equity levels), confirms the 

tendency to augment, as expected. Additionally, Table 2 presents very consistent and equal 

levels for leverage for the sample period as book values are quite similar. Table 3 also 

confirms a similarity on regulatory leverage values, as expected, since its parameters are 

controlled by supervisors. On Table 4 is possible to confirm that mean value for downgrades 

is higher to mean value for upgrades, since we consider a crisis period on the sample and we 

also worked with a sample where the size of the banks is less homogeneous if we compare it 

with other works, such as Antoniou, Guney and Paudyal (2008) or Frank and Goyal (2004). 

 

4.2 Data 

We start the analysis by comparing the different leverage variables: i) market leverage and ii) 

book leverage to evaluate whether there is any considerable distinction among them. 

 

We do not reject the null hypothesis for market leverage by Jacques Bera (JB) tests (at 1% 

significance level) and the variable has normal shape. This is confirmed via other tests as 

Lilliefors, Cramer-von Mises and Watson, that validates our findings. 
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Figure 2. Histogram of Market Leverage 

 

  

As for descriptive statistics (Tables 1, 13 and 14) is possible to confirm a tendence before and 

after Lehman Brothers, with higher market leverage (as per defenition in Gropp and Heider 

(2010)) after the crisis (September 2008) in all the measures. In tables 10 and 11 we present 

further information about market leverage and book leverage, for both the pre-crisis and post-

crisis periods. 

 

Testing for book leverage we find similar characteristics; book leverage appears to have a 

normal distribution (1% of SL on JB test also confirmed via the same tests as Market 

Leverage).  

 

Figure 3. Histogram of Book Leverage 

 

 

The numbers are quite similar for book leverage for the time horizon as expected, with a 
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The distribution does not appear to be normal for the regulatory leverage, according to the 

rejection of the null hypothesis. This variable, a regulatory one, implies that there is a buffer 

on legislative capital, as already shown in Gropp and Heider (2010). 

 

Figure 4. Histogram of Regulatory Leverage 

 

 

The regulatory leverage variable diminishes after the crisis started, also as expected, as a 

consequence of capital increase. However, the evolution of the regulatory leverage levels 
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and size) are significance at 1% SL (dividend at 10% SL). Also testing for book leverage we 

obtain the most robust regression. 

Moreover, and according to Alsakka and Owain (2010) there is evidence that a lead–lag 

relationship exists in sovereign ratings and evidence of interdependence in rating actions, 

which also supports our restriction to one rating agency.  

 

 

5. Results 

 
Our main achievements extends Gropp and Heider (2010) sample considering the crisis 

period (between 2004 and 2011) and the regulation changes period, which makes the 

conclusions to the banking sector more robust. As for the model we complete Kisgen (2009) 

regarding ratings variable in explaining leverage also for the banking sector. Rating changes 

do apply for the banking sector as a covariate for leverage levels, particular to market 

leverage measure and in a more adverse scenario for CRAs. Additionally, we test the 

adjustment speed for the leverage target in the crisis period (2008-2011) to conclude that it 

increased. 

 

5.1 Descriptive Statistics  

In Table 4 we present an overview of the variables used. As for the independent variables, 

book leverage and market leverage, we have similar characteristics to previous studies (Gropp 

and Heider (2010)) even if we stick to just one jurisdiction to avoid regulation issues that 

could affect our analysis. Book leverage has a mean of 91%, ranging from 85% minimum to 

97% (slightly lower than Gropp and Heider (2010)) with a lower mean for market leverage 

(87%). If we compare it with Antoniou, Guney and Paudyal (2008) or Frank and Goyal 

(2004) for similar corporate analysis, both variables are much smaller in this author’s work 

than for the banking sector that has leverage as one of main features.  

 

Furthermore, we have a dividend pay-out ratio smaller than in Gropp and Heider (2010) as 

expectable since we are covering a pre-crisis and post-crisis periods while other studies 

covered the corporate sector during a non-crisis period (e.g. Frank and Goyal (2004)). Our 

sample mean to the variable total book assets size is 183 billion euros but there is also a large 

dispersion among the banks considered. Moreover, the profits variable is, for our sample, 
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much lower than Gropp and Heider (2010) and Frank and Goyal (2004), which could be 

partially explained by the fact that the period covered (2004 to 2011) contains a post-crisis 

period. As for the market-to-book ratio, we obtain a smaller mean for the whole sample, 

comparing with the prior research for either banks or corporate firms (Gropp and Heider 

(2010) and Frank and Goyal (2004)), also potentially explained by the fact that the period 

covers part of the crisis. The collateral variable in our sample is bigger than in the previous 

period, which can be explained by the necessity to get a more liquid balance sheet to better 

and more rapidly adjust business models that prompt banks to augment their exposition to 

collateral eligible securities. Others potential reasons are that these banks are operating in a 

market-oriented economy which propels less leverage and more collateral, and because with 

the low level of interest rates has been a higher pre-payment tendency among mortgage 

segment. Finally, for risk variable we use volatility in our analysis. 

 

Regarding the credit rating variables that we use - downgrade and upgrade variables - we 

point to the fact that the number of downgrades substantially exceeds the upgrades during the 

period of analysis, as expected. This reflects a period of financial and economic downturn that 

led to the deterioration of banks’ balance sheets and consequently impacted capital ratios and 

funding capabilities, putting pressure on banks’ business models. 

 

Table 5 presents the correlations among the main variables at the bank level, which are close 

to those typically found for the banking sector (Gropp and Heider (2010)). Banks’ market 

leverage and book leverage increases with size, as bigger banks have more facility to increase 

leverage due to their systemic importance (“too big to fail”) and also an easier  access to the 

wholesale debt market due to their bigger size. A bank’s market-to-book ratio correlates 

positively with profits, which means that if a good profitability level is expected, market 

prices would reflect it. Market to book ratio correlates negatively with leverage since 2008 

when US supervisors proposed the Volcker Rule, which would increase capital requirements 

for trading activities, bring capital cost for trading activities higher and also when Basel III 

legislation was presented, which would increase costs for the banking activity, meaning a 

more conservative but less profitable business model.  Most of the correlations are higher than 

those in Gropp and Heider (2010), due to not only the set of the analysis period, but also due 

to a more homogeneous sample, at least geographically (only U.S. commercial banks). 
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5.2 Corporate Finance Style Regressions 

As we previously stated, we used the methodologies of Gropp and Heider (2010) and Kisgen 

(2009). Firstly we test through a top-down analysis several independent variables in order to 

obtain the most significant ones (results not shown). We test for all the initial independent 

variables statistical significance and arrive to a final regression for market leverage, as in 

equation 3) in line with Gropp and Heider (2010) with all variables lagged except dividends 

and crisis (after selecting Standard & Poor’s rating agency for the credit rating variable as 

already exposed). 

 

In Table 6 we compare the final model results for market leverage and book leverage. We 

arrive to results in line with Gropp and Heider (2010), with most of covariates’ signs in line 

with previous research. In columns 1 to 4 we exhibit the final regressions for market leverage 

and book leverage (FE_MkLCluster1, DKSE_MkL2, FE_BkLCluster, DKSE_BkL). 

 

Market leverage regression inicially shows evidence for Fixed Effects, via Wald test with 1% 

SL. We also obtain evidence for fixed effects through Hausman test. Then we perform a test 

for period and cross section heteroskedasticity3, finding evidence of period heteroskedasticity 

and cross-section homoscedasticity (results not shown). Next we test cross-section 

independence (null hypothesis) with Pesarans’ test, which strongly rejects null hypothesis 

(H0), hence there is evidence suggesting the presence of cross-sectional dependence 

(contemporaneous autocorrelation) (results not shown). As for first order autocorrelation, we 

use Wooldridge test for autocorrelation in panel data and do not reject the null hypothesis of 

no first order correlation (results not shown). 

 

We arrive to our market leverage fixed effects model (final) adjusted for heteroskedasticity 

(cross-section and period) and contemporaneous correlation. After identifying these problems 

we correct on the model (with fixed effects) using Driscoll and Kraay standard errors (DKSE) 

since they have better results in the presence of heteroskedasticity, cross-section (spatial) 

                                                           
1 Clustering at bank/firm level was applied to standard errors as a way to correct for heteroskedasticity 
 
2 Driscoll and Kraay propose a nonparametric covariance matrix estimator that produces heteroskedasticity and 
autocorrelation consistent standard errors which are robust to general forms of spatial and temporal dependence, adapted on 
Stata. 
 
3 We perform a robust equal variance test, Robvar, which tests the equality of standard errors, departing from Levene (1960) 
statistical test and Brown and Forsythe (1974) statistical test. 
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correlation and autocorrelation (temporal correlation), as Hoechle (2007)4 highlights (these 

standard errors are robust to very general forms of cross-sectional and temporal dependence). 

We apply the same analysis to book leverage (model on column 3 and 4 respectively). 

 

Our final results using DKSE (column 2, DKSE_MkL) show a globally more precise model 

using only clustering for standard errors at firm/bank level as explained before (see footnote 

2) (column 1, FE_MkLCluster), since the robust standard errors are lower for almost all 

variables than in the DKSE_MkL model (column 1), excluding collateral and dividends 

which are not significant for the final model. We obtain a significant coefficient (at 1% level) 

for downgrade, with a negative sign, very similar to Kisgen (2009); however, contrary to this 

author, we also obtain a significant (at 1% level) and positive coefficient for upgrade. The 

downgrade coefficient is slightly lower based on the fact that commercial banks may 

encounter higher difficulties (compared to Kisgen sample) to deleverage as they are more 

exposed to leverage than corporates. Also, here the upgrade coefficient is significant because 

in fact as a commercial bank is perceived as a higher quality institution (by rating effect) that 

translates into leverage expansion. Moreover, the crisis covariate’s sign is positive with 

market leverage increase, here quite related with equity market performance during the crisis 

(figure 5). The size coefficient is positive, as expected, as the liability side is slower to adjust 

which complies with crisis variable positive with market leverage. 

 

Figure 5. S&P Banks Sub-index (capitalization-weighted) ($bn) (2004-2011) 

 
          Source: Bloomberg 
                                                           
4 Acording to Hoechle (2007), the Driscoll and Kraay method for standard errors is quite robust when cross-sectional 
dependence is present. 
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The size coefficient, positive and significant (at 5% level), translates the advantages that 

bigger institutions have to grow and leverage, as they are perceived as more solid. As for 

profit and market to book variables, significant variables (at 1% level) and with a negative 

relationship with leverage, corresponds to the typical relation with leverage (more profitable 

and positive market to book institutions are related with lower leveraged firms, and this is also 

the case for commercial American banks), since profitable banks are usually better capitalized 

(or have more means to be better capitalized) and generate higher equity performance, 

implying lower market leverage. The same applies to market to book, since it reflects that the 

bank will generate good returns for investors, which converts into lower market leverage. The 

risk, with a significant coefficient (at 1% level), has a negative relation with market leverage, 

which is perfectly correlated with banks defining a lower leveraged strategy for the institution 

to withstand with new market and economic cycle conditions more adverse. 

 

Looking into the final model for book leverage (column 4) our results are also in line with 

those obtained with Gropp and Heider (2010), with the regression exhibiting the expected 

signs for the covariates. Our additional covariates (upgrade and downgrade) contribute to 

explain leverage, all are significant at 10% and 5% level, and exhibits the same signs as in 

market leverage (although slightly smaller). As for the crisis covariate, which is not 

significant (at 1%, 5% or 10% level), it exhibits a small positive sign that also relates with the 

fact that assets are usually longer maturity than liabilities and thus more difficult to adjust and 

re-price, but also due to the downturn in financial and economic context which contributes to 

capital (equity) erosion. The dividend, with a significant coefficient (at 1% level) implies a 

positive relation with book leverage, despite the fact that Gropp and Heider (2010) results 

exhibit a negative one, explained by the fact the sample is made by the U.S. rated commercial 

banks (the bigger names), which tried to pay dividend to be eligible to equity investment 

funds amid crisis and also because the equity levels were harshly affected during the period, 

changing the relation from negative to positive. The size, with a negative (despite small) and 

significant coefficient (at 10% level) can be explained by the fact that smaller banks faced 

higher capital erosion during the period than larger banks. Finally, the profits variable 

presents the same relation, negative, and similar to previous studies (Gropp and Heider 

(2010)) explained by the fact that these banks are more known and face less constrains to 

issue capital. 
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Globally we obtain two significant models (for market leverage and book leverage) with 

almost all covariates significant at 1%, 5% and 10% levels, in line with Kisgen (2009) and 

Gropp and Heider (2010), and thus we can extend their conclusions to our sample period: 

rating changes do apply also to financial sector as a covariate for leverage levels, particular to 

market leverage measure and in a more adverse scenario for CRAs. 

 

5.3 Regression Analysis Before and After the Financial Crisis 

Our work also wants to contribute for pre-crisis and post-crisis periods, as already exposed, so 

we divide the sample in two sub-samples: i) the pre-crisis analysis that accounts for the 2004 

to 2007 period and ii) the post crisis analysis that accounts for the 2008 to 2011 period (table 

7). We apply the model to market leverage and book leverage. The same methodology is 

transposed regarding the sample treatment, arriving to final model regression with Driscoll 

and Kraay method for standard errors (DKSE). 

 

For the final regressions in Table 7, we perform a Chow test5 to verify if the coefficients for 

both sub-samples regressions (before and after the crisis) are equal, and we soundly reject the 

null hypothesis at 1% significance level, for market leverage (F(6, 31) = 5144.48) and book 

leverage (F(6,31) = 29.91). This means that both the before and after crisis periods, the 

coefficients, the covariates and their impacts on the leverage levels are different as expected 

since we have a break point (i.e. year of 2008 that represents the beginning of the crisis 

period). 

 

The covariates repeat the results from previous section, with some particularities. Downgrade 

covariate becomes even smaller for market and book leverage, reflecting less relevance for 

rating agencies. Dividend covariate also becomes smaller after crisis, in both measures 

(market and book leverage) implying the severity of the crisis, which made capital levels, and 

thus leverage, more difficult to maintain. The size covariate after crisis, for market leverage, 

translates the relative advantage that bigger banks have to support leverage. The collateral 

becomes significant (at 1% level) for market leverage after crisis, translating the importance 

given to this variable by banks, which had to improve collateral levels in order to cope with 

the problems related with liquidity in the balance sheet. 

                                                           
5 Test – Stata command to perform a test in which we compare the coefficients in both regressions on different data sets are 
equal. 
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As for the results, we obtain four globally significant models (before and after crisis for 

market and book leverage, columns 1 to 4 respectively). Almost the majority of the covariates 

are significant at 1% SL level (particularly after crisis for book leverage). Regarding the 

downgrade variable, we obtain a smaller coefficient after crisis for market leverage, attesting 

the decrease of importance of rating classification for leverage levels, even if this lecture is 

oppose to the one on book leverage (it increases but departing from a small coefficient). For 

book leverage, reflecting also regulation changes, the downgrade variable is not significant 

before crisis, and exhibits a small coefficient after crisis, indicating that for these metric rating 

changes are less important. 

 

The table results extend Gropp and Heider (2010) results and comply with Kisgen (2009), 

where the main conclusion is the decrease of importance of rating change variable to financial 

sector capital structure/leverage after the crisis (for market leverage), also reflecting the 

structural changes for U.S. banking industry after 2008 crisis. 

 

5.4 Bank Fixed Effects and the Speed of Adjustment 

We expand our analysis to the adjustment speed in order to confirm prior results by Kisgen 

(2009) and Gropp and Heider (2010) to our analysis period (2004 to 2011), which also covers 

the crisis (see Table 8). By doing that we want to complement the work of this previous 

research, attesting that adjustment speed in financial institutions is quite similar to the 

corporate sector (Kisgen (2009)) and also to the banking sector after different regulatory 

changes and crisis (Gropp and Heider (2010)). 

 

Additionally, we limit our analysis to book leverage, since the crisis effect should be more 

visible, extracting market effect. We show an OLS and FE regressions, arriving to a final 

regression with panel correlation standard error (PCSE) and DKSE. In fact we achieve a 

higher adjustment speed (1-λ) than in previous studies (Gropp and Heider (2010) and Kisgen 

(2009)), since we are incorporating a crisis period and regulation developments that 

structurally transformed the sector. 

 

The covariates coefficients maintain the same signs as in Table 6, and as in previous papers 

adding fixed effects increases adjustment speed (column 4) from 19% to 48%. Adding the 
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panel correlation standard errors methodology (note 5) to DKSE (column 5)6 we achieve a 

robust and significant (1% level) adjustment speed (48%). Also the downgrade covariate 

becomes more significant (from 5% to 1% level). 

 

For the final regressions we test also the two sub-samples: i) pre-crisis analysis that accounts 

for the 2004 to 2007 period and ii) post crisis analysis that accounts for the 2008 to 2011 

period. The results, presented in Table 9, apply the same methodologies (DKSE) for standard 

errors (see footnotes 2 and 4) and we also perform a Chow test to assess if the coefficients for 

both regressions after and before crisis are equal, and we soundly reject the null hypothesis at 

1% significance level (F(6,31) = 4801.53). Thus, the coefficients of the covariates and their 

impacts on the leverage levels are different as expected since we have a break point already 

acknowledged of the crisis (i.e. year of 2008). 

 

Table 9 presents a very interesting result: for the banking sector, the adjustment speed 

increased more than 50% comparing the pre-crisis period and post-crisis periods (from 40% 

to 61%, respectively) which highlights the severity of the crisis and enhances the focus on 

leverage rebalancing from U.S. commercial banks on U.S.A. and validates the main 

achievement in our analysis. The results for the pre-crisis period are in line with the work of 

Gropp and Heider (2010), which found a speed of adjustment of 45%. 

 

 

6. Limitations and Further Research  

 
Further research could be focused on the use of alternative econometric methods, such as 

instrumental variables methods or GMM (Generalized Method of Moments) like as in 

Antoniou, Guney and Paudyal (2008). Another field that seems to be overlooked on this 

literature is the impact of the crisis on leverage and speed of adjustment. Although in this 

work we approach some issues on these topics, it seems that a potential avenue for further 

research is the study of the determinants of Tier 1 capital taking into the account the impacts 

of covariates before and after the crisis. 

 

                                                           
6 With cluster method we correct for auto and heterocorrelation, adding Driscoll and Kraay standard error method we add 
cross section correlation correction, as in Hoechle. 
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For further developments we also recommend augmenting the sample size, extending it to top 

tier global banks. Another interesting area to cover would be the analysis of the commercial 

banks excluded in our study due to lacking rating classification, and assess whether they 

present a lower leverage level, like already tested for corporate sector. This is an area for 

future exploration. Furthermore, we could test an expanded sample and divide it by groups, 

types or other criteria, to confirm the consistency with the results presented. 

 

Finally, and regarding the credit rating variable, it would be interesting to explore the reasons 

why this reliance on CRAs remains despite some disappointment after the crisis. Moreover, it 

would be interesting to test the credit rating variable with all the agencies to validate the 

results obtained with just one agency.   

 

 

7. Conclusions 

 
Our study evaluates the relationship between rating and leverage levels by banks in a 

particular timeframe for the banking sector: the 2008 crisis. Prior studies have been done on 

corporate sector, with several variables used to explain leverage. We also decide to test those 

variables for banks, once again departing from previous works, but adding a new variable that 

could be less credible after the crisis: the credit rating notation and the changes observed.  

 

Our regression model estimates the significance to explain leverage by several variables, 

emphasizing the rating component (downgrades and upgrades) as quite significant. As in 

previous evaluations, downgrade is more significant than upgrades in explaining leverage 

levels. Additionally, we tested for adjustment to leverage target to achieve similar results in 

U.S. commercial banks when compared to those obtained by the corporate sector. Our major 

contribution comes from the particular timeframe that we use: 2004 to 2011. This contains the 

crisis effect and a structural transformation for the banking sector which could produce 

different results. The rating component (particularly downgrade) for both the before and after 

crisis periods proves to support leverage levels. The adjustment speed increased by 50% after 

the crisis (from 40% to 61%), which shows a rapid response to crisis demands and regulatory 

changes by the sector.  

 



Do credit rating notations affect U.S. commercial banks’ leverage levels? 

30 

There are two implications that arise from our analysis: firstly, by research models of 

banking, firms should assume credit rating changes as a component to incorporate on capital 

structure models, as it can represent investors’ pressure to adjust to targeted levels; secondly, 

by the crisis effect, banks’ efforts to converge to their internal targets is considerable.  
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Appendix I. Summary of Recent Papers on Capital Structure Determinants  

 

Covariates Positive sign (+) Negative sign (-) 

Market-to-book ratio 

  
  
  
  
  

Gropp and Heider (2010) 
Frank and Goyal (2004) 
Rajan and Zingales (1995) 
Flannery and Rangan (2006) 

Collateral 

Gropp and Heider (2010) 
Frank and Goyal (2004) 
Rajan and Zingales (1995) 
Harris and Raviv (1991) 
Antoniou, Guney and Paudyal 
(2008) 

 

Profits Harris and Raviv (1991) 

Gropp and Heider (2010) 
Frank and Goyal (2004) 
Rajan and Zingales (1995) 
Antoniou, Guney and Paudyal 
(2008) 

  

Lagged leverage 

Frank and Goyal (2004) 
Rajan and Zingales (1995) 
Antoniou, Guney and Paudyal 
(2008) 

 

Size 

Gropp and Heider (2010) 
Frank and Goyal (2004) 
Rajan and Zingales (1995) 
Antoniou, Guney and Paudyal 
(2008) 

 

 
 

Asset risk 
Gropp and Heider (2010) 
Rajan and Zingales (1995) 

 
Frank and Goyal (2004) 
 
 

Dividend 
 

Gropp and Heider (2010) 
Frank and Goyal (2004) 
Rajan and Zingales (1995) 

Downgrades (ratings) 
 
Graham and Harvey (2001) 

Kisgen (2009) 
Frank and Goyal (2004) 

Upgrades (ratings) 
Kisgen (2009) 
Frank and Goyal (2004) 
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Appendix II. Brief Regulatory Frameworks Appointment on Capital and Leverage 

Ratios 

 
Basel I introduced in 1988 the capital framework, a generic set of recommendations for 

financial institutions worldwide, which only accessed credit risk. With this first approach 

assets were assigned a level of capital (“risk weights”) based on the nature of the assets, 

ranging from zero for the assets deemed “safest” to 100 percent for the riskiest assets. Basel 

II, between 2004 and 2009, revised the way how risk weighted assets (RWAs) are computed 

and broadened the risks under coverage. Regulatory capital requirements became calculated 

for three major components of risk that a bank may face: credit risk, market risk, and a new 

risk, operational risk.  

 

Basel II assigns risk weights based on the quality of assets, as measured either by external 

ratings provided by external credit rating agencies (CRAs) or by internal ratings calculated by 

banks, based on their own internal models. With Basel 2.5 and Basel III key changes are 

applied to market risk in trading books. Firstly, there is the introduction of the incremental 

risk charge (IRC), which is a charge designed to capture migration and default risk for 

securities within the trading book. Secondly, the introduction of stressed VaR capital that’s 

adds to the current VaR requirements, aiming to capture for volatile market conditions. 

Finally, the credit valuation adjustment (CVA) charge, aimed at capturing counterparty credit 

risk. Increased regulatory capital requirements related to the trading book came into force at 

year-end 2011.  

 

Basel III target is to improve and harmonize the capital base for banks, through a stricter 

definition and composition of the capital base, including more stringent deductions to capital. 

Overall, Basel III upgrades the quality of regulatory capital, increases the minimum capital 

requirements (to 7 percent, including the capital conservation buffer), creates a capital 

countercyclical buffer (variable, of up to 2.5 percent), and introduces the leverage ratio 

requirement. Moreover, systemically important banks (SIBs) will be forced to an additional 

capital requirement of 1 percent to 2.5 percent of RWAs.  

 

U.S. banks currently have to meet the minimum leverage ratio of 3% for the strong bank 

holding companies and of 4% for the remaining bank holdings. For U.S. banks, the leverage 

ratio is the relationship between Tier 1 Capital and Total Assets and the ratio is calculated by 
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dividing Tier 1 Capital by the Average Total Adjusted Consolidated Assets. Intangible assets, 

mainly goodwill, deferred tax assets, nonfinancial equity investments and other items are 

deducted from both the numerator and the denominator7: 

 

(1) Tier 1 Capital = Equity + Reserves – Intangible Assets 

(2) Total Adjusted Consolidated Assets = Total Assets – Intangible Assets 

(3) Leverage Ratio = Tier 1 Capital / Total Adjusted Consolidated Assets (1) / (2)  

 

 
The Prompt Corrective Action leverage categories are the following: 
Specifications of Capital Categories for 
Prompt Corrective Action Leverage ratio 

Total risk-
based ratio 

Tier I risk-
based ratio 

Well capitalized ≥ 5% ≥ 10% ≥ 6% 
Adequately capitalized ≥ 4% ≥ 8% ≥ 4% 
Undercapitalized < 4% < 8% < 4% 
Significantly undercapitalized < 3% < 6% < 3% 
Critically undercapitalized < 2% < 2% < 2% 
 

 

  

                                                           
7 FDIC – Bank Holding Company Act, Appendix A and Appendix D 
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Appendix III. Monetary Policy Effects Regarding U.S. Banks  

 
As a way to provide support to financial industry, the Federal Reserve Banks (as other central 

banks) lend funds to depository institutions through discount windows programs. The 

discount window (for the U.S. banking system) is set to be an emergency fund rather than 

funding for on-going operations. The discount window programs have evolved throughout the 

years in order to broaden both the eligible institutions and the eligible collateral. After the 

most recent changes in due to the 2008 financial crisis, the group of eligible institutions 

includes commercial banks, thrift institutions, and U.S. branches and agencies of foreign 

banks. 8  

 

There are a total of three lending programs by the Federal Reserve Banks to depository 

institutions – primary credit, secondary credit and seasonal credit programs. The i) primary 

credit is destined to depository institutions with strong financial positions and ample capital, 

the ii) secondary credit is intended to the remaining large depository institutions not included 

in the primary credit, which are subject to higher restrictions in the purpose of the use of the 

credit, and the iii) seasonal credit programs is designated to small and mid-sized depository 

institutions. 

 

The discount window, as stated, is supposed to be a short-term overnight funding facility. 

However, due to the financial crisis that began in the summer of 2007 and escalated to more 

distressing levels in 2008, the maximum terms on primary credit were broadened to 30 days 

in August 2007 and subsequently to 90 days in March 2008, before being reduced to the 

typical overnight in March 2010.  

 

The current interest rates are as follow: 

Interest Rates (Sep. 2012) 9 

Primary credit 0.75% 

Secondary credit 1.25% 

Seasonal credit 0.20% 

Fed Funds Target 0 – 0.25% 

                                                           
8 The Federal Reserve Bank of New York 

9 The Federal Discount Window & Payment System Risk  
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Appendix IV: Definition of Variables 

 
Risk = Annualised standard deviation of daily stock price returns 

Book leverage = 1 - (book value of equity/book value of assets) 

Collateral = (total securities + treasury bills + other bills + bonds + certificate of deposits + 
cash and due from banks + land and buildings + other tangible assets) / book value of assets 

Crisis dummy = one if the observations occurs between 2008 and 2011 and zero if occurs 
between 2004 and 2007 

Dividend dummy = one if the bank pays a dividend in a given year (we consider that a bank 
did not pay dividend if it was the minimum 1 cent, since it was symbolic to some banks, as a 
rule to have access to some investment funds who can only invest in equity which pays 
dividends). 

Market leverage = 1 - (market value of equity (= number of shares ∗ end of year stock price) / 
market value of bank (= market value of equity + book value of liabilities)) 

Market-to-book ratio = market value of assets / book value of assets 

Profits = (pre-tax profit + interest expenses) / book value of assets and due from banks + land 
and buildings + other tangible assets) / book value of assets 

Rating Upgrade dummy = One if the bank was upgraded in the year and zero if the other 
events (equal or downgrade) 

Rating Downgrade dummy = One if the bank was downgraded in the year and zero if the 
other events (equal or upgrade) 

Regulatory leverage = Tier one capital / Tangible assets 

Size = book value of assets  

Tangible assets = Total assets - (goodwill + other intangible) 

Down_SPlag = Lagged Rating Downgrade dummy 

Up_SPlag = Lagged Rating Upgrade dummy 

lnSizelag = Logarithm of the lagged Size 

Profitslag = Lagged Profits 

MBRlag = Lagged Profits 

Collaterallag = Lagged Collateral 

lnRisklag = Logarithm of the lagged Risk 

BookLeveragelag = Lagged Book leverage   
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Appendix V: Table of Results and Figures 

 
Table 1 - Descriptive Statistics (market leverage) 
 

The analysis focus on the 33 largest and rated U.S. commercial banks. The database ranges from 2004 to 2011. (Please refer 
to appendix IV for the definition of variables). 
       
       YEAR  Mean  Median  Max  Min.  Std. Dev.  Obs. 

2004 0.805675 0.810990 0.887463 0.715149 0.043273 33 

2005 0.828900 0.826372 0.933843 0.743478 0.042328 33 

2006 0.823811 0.817014 0.972493 0.737904 0.047897 33 

2007 0.859352 0.867624 0.937807 0.750690 0.050085 33 

2008 0.913410 0.909779 0.980028 0.815056 0.043702 33 

2009 0.907139 0.906800 0.976488 0.827432 0.042382 33 

2010 0.886728 0.878737 0.977931 0.806383 0.039705 33 

2011 0.911075 0.909488 0.983101 0.847641 0.034807 33 

All 0.867011 0.868497 0.983101 0.715149 0.058998 264 
       
        

 

Table 2 - Descriptive Statistics (book leverage) 
 

The analysis focus on the 33 largest and rated U.S. commercial banks. The database ranges from 2004 to 2011. (Please refer 
to appendix IV for the definition of variables). 
       
       YEAR  Mean  Median  Max  Min.  Std. Dev.  Obs. 

2004 0.909034 0.906363 0.960124 0.867442 0.018333 33 

2005 0.911756 0.910316 0.966670 0.873500 0.018319 33 

2006 0.908554 0.905937 0.972154 0.855607 0.022891 33 

2007 0.905826 0.906357 0.948138 0.851242 0.021617 33 

2008 0.921039 0.919871 0.967263 0.870045 0.021670 33 

2009 0.911741 0.912998 0.955080 0.863460 0.017464 33 

2010 0.903223 0.903525 0.941003 0.865838 0.017439 33 

2011 0.900863 0.900564 0.938801 0.867560 0.016871 33 

All 0.909004 0.907818 0.972154 0.851242 0.020052 264 
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Table 3 - Descriptive Statistics (regulatory leverage) 
 

The analysis focus on the 33 largest and rated U.S. commercial banks. The database ranges from 2004 to 2011. (Please refer 
to appendix IV for the definition of variables). 
       
       
YEAR  Mean  Median  Max  Min.  Std. Dev.  Obs. 

2004 0.075516 0.074797 0.106742 0.051791 0.013222 29 

2005 0.075756 0.073973 0.111547 0.053814 0.012912 31 

2006 0.078113 0.077891 0.114241 0.049536 0.014170 31 

2007 0.073345 0.073156 0.111962 0.042014 0.014491 32 

2008 0.088386 0.086595 0.124449 0.062784 0.015491 32 

2009 0.089795 0.085615 0.137226 0.065518 0.016668 33 

2010 0.091123 0.088647 0.130186 0.060831 0.016712 33 

2011 0.089040 0.090964 0.116416 0.046446 0.017479 32 

All 0.082826 0.081386 0.137226 0.042014 0.016658 253 
       
       

 

 

Table 4 - Descriptive Statistics 
 

The analysis focus on the 33 largest and rated U.S. commercial banks’. The database ranges from 2004 to 2011. (Please refer 
to appendix IV for the definition of variables). 
 

Variable  Observations Mean Standard Deviation Minimum Maximum 
BookLeverage 264 0.909 0.020 0.851 0.972 
MarketLeverage 264 0.867 0.059 0.715 0.983 
RegLeverage 253 0.083 0.017 0.042 0.137 
Down_SP 250 0.200 0.401 0 1 
Up_SP 250 0.100 0.301 0 1 
Crisis 264 0.500 0.501 0 1 
Dividend 264 0.917 0.277 0 1 
Size (m€) 264 183,691.1 386,721.6 3,424.7 1,751,231.0 
Profits 264 0.010 0.014 (0.071) 0.039 
MBR 264 1.042 0.075 0.906 1.280 
Collateral 264 0.309 0.171 0.103 0.878 
Risk 264 0.433 0.332 0.102 1.571 
Source: Author's computations using STATA 12.1 
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Table 5 - Correlation Matrix 
 

The sample consists in 33 largest and rated U.S. commercial banks. The database ranges from 2004 to 2011. See Appendix 
IV for the definition of variables. 

Book 
Leverage 

Market 
Leverage 

Reg 
Leverage Down_SP Up_SP Crisis Dividend Size Profits MBR Collateral Risk 

BookLeverage 1 

MarketLeverage 0.338 1 
(0.000) 

RegLeverage -0.214 0.132 1 
(0.001) (0.036) 

Down_SP 0.197 0.413 0.192 1 
(0.002) (0.000) (0.003) 

Up_SP -0.017 -0.097 -0.072 -0.167 1 
(0.791) (0.128) (0.264) (0.008) 

Crisis 0.011 0.638 0.419 0.376 -0.123 1 
(0.864) (0.000) (0.000) (0.000) (0.053) 

Dividend -0.13 -0.116 -0.196 -0.037 -0.147 -0.137 1 
(0.035) (0.060) (0.002) (0.562) (0.020) (0.026) 

Size 0.185 0.253 -0.358 0.165 0.058 0.085 0.085 1 
(0.003) (0.000) (0.000) (0.009) (0.363) (0.167) (0.170) 

Profits -0.297 -0.707 -0.199 -0.501 0.148 -0.488 0.181 -0.037 1 
(0.000) (0.000) (0.002) (0.000) (0.019) (0.000) (0.003) (0.554) 

MBR -0.098 -0.951 -0.268 -0.414 0.096 -0.689 0.143 -0.169 0.697 1 
(0.113) (0.000) (0.000) (0.000) (0.129) (0.000) (0.020) (0.006) (0.000) 

Collateral 0.232 -0.008 -0.362 0.015 0.054 0.069 -0.137 0.317 0.006 0.085 1 
(0.000) (0.898) (0.000) (0.812) (0.394) (0.264) (0.026) (0.000) (0.928) (0.169) 

Risk 0.269 0.665 0.302 0.535 -0.124 0.669 -0.19 0.066 -0.735 -0.662 0.039 1 
(0.000) (0.000) (0.000) (0.000) (0.050) (0.000) (0.002) (0.284) (0.000) (0.000) (0.529) 

Significance of each correlation in parentheses (p-values) 
Source: Author's computations using STATA 12.1 
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Table 6 - Final Results 
 

The sample consists of the 33 commercial banks in the U.S. from the Bankscope database from 2004 to 2011. Columns 1 to 4 
show the result of estimating a partial adjustment model: 
 
Lt = β0 + β1MTBt−1 + β2Proft−1+ β3Ln(Sizet−1) + β4Collt−1 + β5Divt  + β6Ln(Riskt)+ θ downgrade i, t-1  + φ upgrade i, t-1  + π 
crisis i, t +, t εt 
 
The dependent variables are market leverage (column , 1, FE_MkL Cluster), with fixed effects and  standard errors adjusted 
for clustering at the bank level and  (column 2, DKSE_MkL) with  Driscool and Kraay method for standard errors adjusted 
for cross section correlation  and book leverage (column 3, FE_BkL Cluster), with fixed effects and  standard errors adjusted 
for clustering at the bank level and (column 4, DKSE_BkL) with  Driscool and Kraay method for standard errors adjusted for 
cross section correlation.∗∗∗, ∗∗ and ∗ denote statistical significance at the 1%, the 5% and the 10% level, respectively. 

 (1) (2) (3) (4) 
 FE_MkLCluster DKSE_MkL FE_BkLCluster DKSE_BkL 
VARIABLES MarketLeverage MarketLeverage BookLeverage BookLeverage 
     
Down_SPlag -0.012*** -0.012*** -0.006* -0.006* 
 (0.004) (0.003) (0.003) (0.003) 
Up_SPlag 0.014** 0.014*** 0.004 0.004** 
 (0.006) (0.004) (0.003) (0.002) 
Crisis 0.063*** 0.063*** 0.008** 0.008 
 (0.008) (0.009) (0.004) (0.009) 
Divt 0.025 0.025 0.016 0.016*** 
 (0.017) (0.015) (0.012) (0.006) 
Ln(Sizet−1) 0.014 0.014** -0.006 -0.006* 
 (0.011) (0.006) (0.006) (0.003) 
Proft−1 -0.426 -0.426*** -0.374** -0.374*** 
 (0.291) (0.140) (0.158) (0.041) 
MTBt−1 -0.302*** -0.302*** 0.039 0.039 
 (0.097) (0.098) (0.044) (0.030) 
Collt−1 -0.041 -0.041 0.003 0.003 
 (0.039) (0.030) (0.020) (0.014) 
Ln(Riskt) -0.024*** -0.024*** -0.004 -0.004 
 (0.007) (0.002) (0.004) (0.004) 
Constant 0.971*** 0.971*** 0.910*** 0.910*** 
 (0.176) (0.156) (0.087) (0.039) 
     
Observations 220 220 220 220 
Number of Banks 32 32 32 32 
R-squared 0.717 0.717 0.125 0.125 
F test 48.08*** 1284*** 1.746 208.2*** 
rho 0.646 . 0.688 . 
Number of groups  32  32 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Source: Author's computations using STATA 12.1 
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Table 7 - Final Regressions Before and After the Crisis 
 

The sample consists of the 33 commercial banks in the U.S. from the Bankscope database from 2004 to 2011. Columns 1 to 4 
show the result of estimating a partial adjustment model, for Market Leverage (Mkl) and Book Leverage (Bkl) for periods 
before and after crisis (bfc and afc) respectively: 
 
 Lt = β0 + β1MTBt−1 + β2Proft−1+ β3Ln(Sizet−1) + β4Collt−1 + β5Divt  + β6Ln(Riskt)+ θ downgrade i, t-1  + φ upgrade i, t-1  + π 
crisis i, t +, t εt 
 

Xict−1 collects the same set of variables as before (market-to-book ratio, profits, size, collateral, dividends and risk). All 
standard errors are adjusted for cross-section correlation with Driscool and Kraay method. ∗∗∗, ∗∗ and ∗ denote statistical 
significance at the 1%, the 5% and the 10% level, respectively. 

 (1) (2) (3) (4) 
 DKSE_MkL_bfc DKSE_MkL_afc DKSE_BkL_bfc DKSE_BkL_afc 
VARIABLES MarketLeverage MarketLeverage BookLeverage BookLeverage 
     
Down_SPlag -0.052*** -0.014*** -0.001 -0.009*** 
 (0.013) (0.005) (0.003) (0.003) 
Up_SPlag 0.018*** 0.004** 0.002*** 0.008*** 
 (0.004) (0.001) (0.000) (0.002) 
Divt 0.197*** 0.005 0.077*** 0.011*** 
 (0.010) (0.003) (0.001) (0.003) 
Ln(Sizet−1) 0.010 0.022** -0.026*** -0.017*** 
 (0.026) (0.008) (0.006) (0.005) 
Proft−1 -1.308* -0.278* -0.186 -0.315** 
 (0.646) (0.153) (0.174) (0.126) 
MTBt−1 -0.286* -0.092** -0.067 0.120*** 
 (0.164) (0.040) (0.040) (0.023) 
Collt−1 -0.088 -0.093*** 0.072** -0.014 
 (0.067) (0.026) (0.026) (0.014) 
Ln(Riskt) -0.006 -0.019*** -0.012*** 0.002 
 (0.005) (0.004) (0.004) (0.002) 
Constant 0.893** 0.781*** 1.145*** 0.969*** 
 (0.342) (0.110) (0.088) (0.049) 
     
Observations 92 128 92 128 
Number of Banks 31 32 31 32 
R-squared 0.418 0.407 0.358 0.288 
F test 72.40*** 2718*** 41.03*** 277.6*** 
Chow test 5144.48*** 29.91*** 

 

    

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
Source: Author's computations using STATA 12.1 
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Table 8 - Bank Fixed Effects and the Speed of Adjustment 
 

The sample consists of the 33 commercial banks in the U.S. from the Bankscope database from 2004 to 2011. Columns 1and 
2 show the result of estimating a partial adjustment model, for Book Leverage with OLS (POLS), 3 and 4 with Fixed Effects 
(FE) and column 5 applying Panel Correlation Standard Error (PCSE) with Driscoll and Kraay method: 
 
Lict = β0 + λBXict−1 + (1 − λ)Lict−1 + ci + uict 

 
The dependent variable is book leverage. Xict−1 collects the same set of variables as before (market-to-book ratio, profits, size, 
collateral, dividends and risk). The parameter λ represents the speed of adjustment. It measures the fraction of the gap 
between last period’s leverage and this period’s target that firms close each period. ∗∗∗, ∗∗ and ∗ denote statistical 
significance at the 1%, the 5% and the 10% level, respectively.  
 (1) (2) (3) (4) (5) 
 POLS_1 POLS_2 FE_speedadj1 FE_speedadj2 PCSE_DKSE 
VARIABLES BookLeverage 
      
BookLeveragelag 0.735*** 0.807*** 0.367*** 0.522*** 0.522*** 
 (0.043) (0.037) (0.080) (0.067) (0.144) 
Down_SPlag  -0.004*  -0.005** -0.005** 
  (0.003)  (0.002) (0.002) 
Up_SPlag  0.002  0.003 0.003 
  (0.004)  (0.003) (0.002) 
Crisis  0.013***  0.016*** 0.016** 
  (0.004)  (0.004) (0.006) 
Divt-1  -0.007*  0.005 0.005 
  (0.004)  (0.006) (0.003) 
Ln(Sizet−1)  0.001  -0.005 -0.005 
  (0.000)  (0.005) (0.004) 
Proft−1  -0.244**  -0.226* -0.226*** 
  (0.103)  (0.112) (0.053) 
MTBt−1  0.047**  0.064 0.064** 
  (0.021)  (0.044) (0.029) 
Collt−1  -0.002  0.002 0.002 
  (0.004)  (0.018) (0.010) 
Ln(Riskt-1)  -0.010**  -0.008** -0.008*** 
  (0.004)  (0.004) (0.002) 
Constant 0.240*** 0.110*** 0.575*** 0.402*** 0.402** 
 (0.040) (0.040) (0.073) (0.083) (0.149) 
      
Observations 231 220 231 220 220 
R-squared 0.535 0.636 0.115 0.288 0.288 
F test 286.5*** 106.9*** 21.01*** 13.16*** 565.9*** 
Chow test    4801.53***  
rho . . 0.345 0.519 . 
Number of Banks 33 32 33 32 32 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Source: Author's computations using STATA 12.1 
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Table 9 - Bank Fixed Effects and the Speed of Adjustment Before and After the Crisis 
 

The sample consists of the 33 commercial banks in the U.S. from the Bankscope database from 2004 to 2011. Columns 1and 
2 show the result of estimating a partial adjustment model, for Book Leverage with OLS (POLS), 3 and 4 with Fixed Effects 
(FE) and  5 and 6 applying Panel Correlation Standard Error (PCSE) with Driscoll and Kraay method, for before and after 
crisis period (bfc and afc) respectively: 
 
Lict = β0 + λBXict−1 + (1 − λ)Lict−1 + ci + uict 

 
The dependent variable is book leverage. Xict−1 collects the same set of variables as before (market-to-book ratio, profits, size, 
collateral, dividends and risk). The parameter λ represents the speed of adjustment. It measures the fraction of the gap 
between last period’s leverage and this period’s target that firms close each period. ∗∗∗, ∗∗ and ∗ denote statistical 
significance at the 1%, the 5% and the 10% level, respectively.  

 (1) (2) (3) (4) (5) (6) 
 POLS_bfc_S

A1 
POLS_afc_SA
1 

FE_bfc_SA
1 

FE_afc_SA
1 

DKSE_bfc_S
A 

DKSE_afc_S
A 

VARIABLES BookLeverage 
       
BookLeveragelag 0.854*** 0.653*** 0.062 0.233** 0.602*** 0.386** 
 (0.089) (0.066) (0.220) (0.086) (0.143) (0.147) 
Down_SPlag     -0.004 -0.007*** 
     (0.004) (0.003) 
Up_SPlag     0.001 0.003 
     (0.001) (0.002) 
Divt-1     -0.002 0.011*** 
     (0.005) (0.004) 
Ln(Sizet−1)     0.002 -0.022*** 
     (0.016) (0.004) 
Proft−1     0.416** -0.179 
     (0.182) (0.110) 
MTBt−1     0.082 0.114*** 
     (0.097) (0.020) 
Collt−1     -0.026 -0.004 
     (0.043) (0.012) 
Ln(Riskt-1)     0.003 -0.003 
     (0.004) (0.002) 
Constant 0.132 0.315*** 0.852*** 0.697*** 0.260 0.672*** 
 (0.081) (0.060) (0.200) (0.078) (0.259) (0.109) 
       
Observations 99 132 99 132 92 128 
R-squared 0.652 0.456 0.002 0.054 0.179 0.406 
F test 92.89*** 97.86*** 0.0807 7.395** 11.65*** 58.27*** 
Chow test     4801.53*** 
rho . . 0.711 0.436 . . 
Number of Banks 33 33 33 33 31 32 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Source: Author's computations using STATA 12.1 
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Table 10 - Market Leverage Before and After the Crisis 
 

       
       
Crisis  Mean  Median  Max  Min.  Std. Dev.  Obs. 

0 0.829435 0.824532 0.972493 0.715149 0.049436 132 

1 0.904588 0.905462 0.983101 0.806383 0.041213 132 

All 0.867011 0.868497 0.983101 0.715149 0.058998 264 
       
       

 

 

Figure 6. Mean of Market Leverage (+/- 1 standard deviation) (2004-2011) 

 

 

 

Table 11 - Book Leverage Before and After the Crisis 
 

       
       
Crisis  Mean  Median  Max  Min.  Std. Dev.  Obs. 

0 0.908792 0.906812 0.972154 0.851242 0.020265 132 

1 0.909216 0.908242 0.967263 0.863460 0.019912 132 

All 0.909004 0.907818 0.972154 0.851242 0.020052 264 
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Figure 7. Mean of Book Leverage (+/- 1 standard deviation) (2004-2011) 

 

 

 

Table 12 - Regulatory Leverage Before and After the Crisis 
 

       
       
Crisis  Mean  Median  Max  Min.  Std. Dev.  Obs. 

0 0.075666 0.074938 0.114241 0.042014 0.013667 123 

1 0.089599 0.087776 0.137226 0.046446 0.016442 130 

All 0.082826 0.081386 0.137226 0.042014 0.016658 253 
       
       

 

 

Figure 8. Mean of Regulatory Leverage (+/- 1 standard deviation) (2004-2011) 
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Table 13 - Descriptive Statistics Before the Crisis (2004-2007) 
 

The sample consists of the 33 largest and rated commercial banks in U.S, database from 2004 to 2011. (Appendix IV for the 
definition of variables). 
Variable  Observations Mean Standard Deviation Minimum Maximum 
BookLeverage 132 0.908792 0.020265 0.851242 0.972154 
MarketLeverage 132 0.829435 0.049436 0.715149 0.972493 
RegLeverage 123 0.075666 0.013667 0.042014 0.114241 
Down_SP 124 0.048387 0.215453 0 1 
Up_SP 124 0.137097 0.345345 0 1 
Crisis 132 0 0 0 0 
Dividend 132 0.954546 0.209092 0 1 
Size (m€) 132 150770.3 319774.9 3424.655 1485955 
Profits 132 0.017014 0.00903 -0.03254 0.039334 
MBR 132 1.09341 0.061057 0.949935 1.279626 
Collateral 132 0.297294 0.165055 0.106881 0.877509 
Risk 132 0.211453 0.113067 0.101792 1.179216 
Source: Author's computations using STATA 12.1 

  

 

Table 14 - Descriptive Statistics After the Crisis (2008-2011) 
 

The sample consists of the 33 largest and rated commercial banks in U.S, database from 2004 to 2011. (Appendix IV for the 
definition of variables). 
Variable  Observations Mean Standard Deviation Minimum Maximum 
BookLeverage 132 0.909216 0.019912 0.86346 0.967263 
MarketLeverage 132 0.904588 0.041213 0.806383 0.983101 
RegLeverage 130 0.089599 0.016442 0.046446 0.137226 
Down_SP 126 0.349206 0.478622 0 1 
Up_SP 126 0.063492 0.244819 0 1 
Crisis 132 1 0 1 1 
Dividend 132 0.878788 0.327617 0 1 
Size (m€) 132 216611.9 442502.8 5150.03 1751231 
Profits 132 0.003187 0.015046 -0.07135 0.020332 
MBR 132 0.990867 0.04602 0.906324 1.116467 
Collateral 132 0.3208 0.17615 0.103455 0.859437 
Risk 132 0.654701 0.330477 0.200506 1.57121 
Source: Author's computations using STATA 12.1 

 

 


