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CHAPTER I 
 

 
INTRODUCTION 

 
 

1.1 Recent Financial Crisis 2007-2009 

 

The recent financial crisis of 2007-2009 is considered the worst downturn since the Great 

Depression. House prices depreciated by more than 30 percent; the unemployment rate surged to 

ten percent in October 20091 (or 15.382 million in labor force). At the same time, the number of 

bank failures hit the newest peak since 1990s; more than 400 banks failed between 2008 and 

20112. 

Several factors have been suggested by researchers and practitioners as the causes of the 

2007-2009 banking crisis. The very first cause is the “too-big-to-fail” myth. It is a result of the 

passage of Gramm-Leach-Bliley Act (or Financial Services Modernization Act) in 1999, which 

repealed the Glass-Steagall (1933) and removed barriers between commercial banking and 

investment banking. This act completely changes the landscape for insurance activities as it 

allows bank holding companies to open insurance underwriting affiliates and allows insurance 

companies to offer commercial banking services. Many argue that this act should be responsible 

for the creation of several financial giants that take on more risk. 

                                                                 
1 Source: United States Department of Labor, Bureau of Labor Statistics at  http://data.bls.gov/cgi-bin/surveymost 
2 There are 414 banks bank failed during 2008 to 2011. Source: FDIC at 

http://www.fdic.gov/bank/individual/failed/banklist.html 
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The second factor is the low interest rate introduced by Greenspan, former Federal 

Reserve Chairman, in response to the post September 11th recession and the collapse of the high-

tech bubble. Traditionally, a bank makes profits from the interest margin between lending and 

deposit by issuing loans and holding them until maturity. However, the interest margin is getting 

thinner as the short-term interest rates have gone down to one percent, the lowest level in fifty 

years. Low returns on traditional investments force banks to look for ways to improve revenues. 

Therefore, many banks change from the traditional banking model of “originating and holding” 

to “originating and distributing” in which loans are pooled, trenched, and then resold through 

securitization. These securities, or subprime mortgage, are composed of various qualities of 

mortgage loans and other assets. When put together as a security, they are considered to be of 

investable quality by credit rating agencies. It appears to be a widespread consensus that periods 

of rapid credit growth tend to be accompanied by loosening lending standards. Credit-boom-and-

bust-cycle theory affirms that the rise in popularity of securitized products has led to a flooding 

of cheap credits and lower lending standards. The quality of such mortgage is doubtful, 

especially subprime lenders reduced down payment or even offered mortgage with zero money 

down, and loosen rules about borrower’ income. If the house prices kept rising, subprime loans 

would work out. But real estate is an industry of extreme cycles. The holders of subprime 

mortgage did not feel safe, so they protected their investment through credit default swap (CDS). 

The risk was then shifted to those who wished to bear it, and it was spread among many market 

participants. As real estate price fell, the default on a significant fraction of subprime mortgage 

produced spillover effects. In August 2007, many quantitative hedge funds suffered large losses, 

triggering margin calls and fire sales. Crowned trades caused high correlation across quant 

trading strategies. This liquidity crisis impacted the entire financial system: financial institutions 
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failed, the stock market declined; source of equity dried up; confidence was low and there was 

not even an inter-banking lending until the government intervened.  

In summary, the  recent financial crisis resulted from loosened lending practices in the 

banking and mortgage industry,  inappropriate regulation and supervision on CDS, and  poor risk 

management at banks and financial institutions (Brunnermeier, 2008; Eichengreen et al., 2012; 

Veronesi and Zingales, 2010; Voinea and Anton, 2009).  

In the wake of this financial crisis, the Congress allocated $700 billion to the financial 

sector in the Emergency Economic Stabilization Act of 2008 (EESA). The EESA authorizes the 

U.S. Department of the Treasury to establish the Troubled Asset Relief Program (TARP) to bail 

out the financial industry.  Under the EESA section 111(b), there are strict requirements on 

corporate governance and executive compensation for bailout banks during bailout period. Later, 

the Dodd-Frank Wall Street Reform and Consumer Protection Act (Dodd-Frank Act), was signed 

into law on July 21, 2010. The Dodd-Frank Act affects almost every aspect of the U.S. financial 

services industry. The objectives ascribed to the Dodd-Frank Act include restoring public 

confidence in the financial system, protecting consumers, reining in Wall Street and big bonus, 

ending bailouts and too-big-to-fail, and preventing another financial crisis etc.   

      

1.2 Motivation  

The main purpose of this dissertation is to assess the appropriateness and effects of the 

bailout program between 2008 and 2009. There is limited empirical research focus on the bailout 

effect by the government as a lender of last resort. How effective the government intervention is 

on the banking industry becomes an ongoing open question which needs to be answered.  
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 There are three possible economic predictions on the impact of government bailout on 

firm’s risk-taking behavior as summarized by Duchin and Sosyura (2014). First, financial bailout 

could be implicitly interpreted as a government protection from future financial distress, which 

may encourage banks’ risk-taking and promote moral hazard issues. Second, government 

intervention will increase the value of banks by reducing the refinancing costs and the 

probability of bankruptcy; therefore, the bailout will reduce the risk-taking behavior of bailout 

banks. The last prediction asserts that the bailout will have little effect on banks’ risk-taking 

behavior since the costs and benefits will offset each other. 

For example, Brei and Gadanecz (2012)  assess the soundness of government bailout 

programs in the G10 and four other developed countries (87 large internationally active banks) in 

the pre-crisis (2000-2007) and during-crisis (2008-2010) periods. They compare the lending 

practices (particularly on syndicated loans) between bailout banks and non-bailout banks and 

document that, after receiving public funds, bailout banks involve more risky lending than non-

bailout banks. These findings suggest that government bailout programs do not deter banks from 

conducting risky lending. However, Brei and Gadanecz do not examine stock-related risk 

measures. 

The conventional wisdom states that the “too-big-to-fail” policy encourages risk-taking 

behavior in larger banks. Black and Hazelwood (2013) examine the effect of TARP on bank risk-

taking activities and find that the average risk of loan origination increases among large TARP-

banks, but decreases among small TARP-banks.  However, their sample consists only of 37 

TARP-banks; therefore, it is difficult to draw a general conclusion about the government 

intervention effect on bailout banks. Huerta et al. (2011) study the short-term impact of TARP 

bailout on stock volatility and find that stock market volatility (i.e. a proxy for firm’s total risk) 
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is significantly reduced on the bailout-funding date and the day after. Unlike my focus on Capital 

Purchase Program (CPP) recipients’ cost of equity, they emphasize on the market volatility 

changes for four TARP recipient groups: banking, insurance, finance and automotive industries. 

Duchin and Sosyura (2014) analyze the effect of government capital infusions on CPP banks and 

find that bailout improves the capitalization level of recipient banks, but induces their risk-taking 

behavior in both lending and investment.  

 Veronesi and Zingales (2010) investigate the costs and benefits of the U.S. government 

intervention plan to the ten largest banks3 in the recent financial bailout and find that the value of 

banks’ financial claims increases by $130 billion with a cost for tax payers of about $21 billion. 

Fratianni and Marchionne (2013) apply an event study methodology to estimate the value 

creation/destruction for 122 banks following government bailout programs in 19 countries. They 

identify general announcements as those associated with government intervention plans such as 

capital injection and asset/debt guarantees program, and specific announcements as the 

announcements about specific banks to receive government financial support. They find different 

market reactions across regions and by type of rescue announcements. General announcements 

tend to bring about positive cumulative abnormal returns (CARs), while specific announcements 

often generate negative CARs. Interestingly, Fahlenbrach et al. (2012) connect recent financial 

crisis with previous ones and show that a bank’s stock performance during the 1998 crisis can 

predict its own stock performance and probability of failure in the 2008-2009 financial crisis. 

These findings suggest that banks’ risk culture and business model make their performance 

sensitive to future crises.  

                                                                 
3 Nine largest banks are Citigroup, Bank of America, JP Morgan Chase, Wells Fargo, Bank o f NY Mellon, State 

Street Corp, Goldman Sachs, Morgan Stanley, and Merrill Lynch. The tenth bank is Wachovia, later is acquired by 

Wells Fargo. 



6 
 

1.3 Research Questions 

There are three broad research questions I am looking at in this dissertation: How does 

government intervention affect (1) bailout banks’ cost of equity, (2) idiosyncratic volatility, and 

(3) institutional ownership and how institutional ownership influences banks’ decisions on 

bailout program exit.  

I examine the cost of equity of a group of banks that received financial bailout under the 

Capital Purchase Program during 2008-2009. I match the sample banks with non-CPP recipient 

banks that have similar probability of receiving bailout funds. I aim to investigate the bailout 

effect on the cost of equity of my sampled financial institutions. 

In the first essay of my dissertation “Impact of Government Bailout on Banks’ Cost of 

Equity: Evidence from Financial Bailout of 2008-2009”, I provide empirical evidence to the cost 

of equity capital literature in the presence of financial bailouts, especially from the regulated 

industry-banking sector. The findings show that government intervention, via liquidity- injections 

to the banking industry, effectively decreases firms’ cost of equity. The banks that have not 

repay the bailout funds as of March 2013 have higher cost of equity relative to banks that repay, 

regardless of liquidating in one payment or in installments.  I contribute to the cost of capital 

literature with the additional evidence of the moderating effect of institutional investors. 

Institutional investors are expected to monitor and discipline managers. Higher percentage of 

institution investor shareholding predicts better corporate governance; therefore, it should lead to 

lower cost of capital (Collins and Huang, 2011; Shleifer and Vishny, 1997b; Chung and Zhang, 

2011). I find consistent evidence from cross-sectional regression analyses. However, institutional 

investors are not homogeneous. The country where they headquartered at and the monitor role 
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they play in the firms might lead to different incentives and conflict of interests. I find that the 

firms dominated by foreign institutional investors command higher cost of equity, while “grey” 

institutional investors dominated firms have lower cost of equity. More interestingly, if the 

bailout firms have “Blockholder”, then the negative impact on cost of capital from bailout can be 

overturn.  

My findings from essay one have implications for investors and financial institutions. 

Investors need unbiased measures of cost of equity to evaluate the intrinsic value of firms. 

Implied cost of equity measure provides a comprehensive approach in mitigating the dependence 

on researchers-assumed growth rates and realized historical stock returns, and also correcting 

possible predictive errors by incorporating additional firm-level information. In particular, the 

institutional investors could restructure their portfolios based on the cost of equity in response to 

such unique financial events. Financial institutions estimate cost of equity for their capital 

budgeting projects and determine how the cost of equity changes depend on receiving 

government bailout.  

The injected capital from CPP program is expected to improve liquidity and capital base 

for the bailout banks, so as to reduce the perceived risks associated with banks’ operations. The 

existing literature exhibits two competing arguments on the relationship between idiosyncratic 

risk (IVOL) and stock return. Levy (1978), Merton (1987), Fu (2009), Goyal and Santa‐Clara 

(2003) suggest a positive relationship between risk and return because investors expect higher 

rates of returns to  compensate  the risk of holding  non-fully diversified portfolios in the 

presence of market friction and information asymmetry. However, others argue that it is a 

negative relationship, and provide some evidence of mispricing from conventional asset pricing 

models (Ang et al., 2006, 2009; Easley et al., 2002; Guo and Savickas, 2008; Guo and Savickas, 
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2010; Guo and Whitelaw, 2006). The risk-return relationship is a “substantive puzzle” as 

suggested by Ang et al. (2006). Particularly, there is no consensus in methodology to measure 

idiosyncratic risk, therefore making the documented evidence on this risk-return relationship 

more far from conclusive. There is especially scant empirical evidence on the effects of the 

bailout by the government as a lender of last resort on banks’ IVOL. How this relationship 

evolves in the recent financial bailout event is an ongoing open question. One of the motivations 

of my second essay of this dissertation “Idiosyncratic Volatility in Banking Industry During 

2008-2009 Financial Bailout” is to fill the gap with empirical evidence using a unique sample of 

financial institutions that received government bailout in the recent financial crisis to test risk-

return relationship. In addition, I attempt to examine whether the idiosyncratic volatility   

changes at the presence of the bailout events and what the determinants of IVOL are.   

The findings from essay two using Fama and MacBeth (1973) standard error regression 

model suggest that only the lagged realized IVOL is positively related to the return. The results 

are consistent with the observations by Brei and Gadanecz (2012), Black and Hazelwood (2013), 

and Duchin and Sosyura (2014) that financial bailout does not deter the risk-taking behavior 

among banks to the fullest, especially for the banks with highest IVOL. Furthermore, I document 

the important role played by corporate governance and information asymmetry on banks’ IVOL. 

In this essay, I contribute to the existing literature with empirical evidence on risk-return 

relationship on banking industry in the presence of 2008-2009 financial bailout. In addition, the 

findings from this paper contribute to the existing literature on the impact of government 

intervention on financial market operations with findings on the bailout effects on the banking 

industry specifically. The findings from this paper have important implications to investors, 
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financial institutions and regulators in their portfolio allocations, risk evaluations, and 

assessment of the bailout program, respectively. 

The introduction of TARP and Dodd-Frank Act constitutes significant regulatory regime 

changes, and provides the necessary framework to explore the effects of the government 

intervention. Notably, while the institutional ownership has been documented to exert significant 

impacts on board structure, executive compensation, and financial decisions (dividend policy, 

mergers and acquisitions etc.), it is unclear whether or to what extent  institutional ownership 

influences banks’ decision to exit the bailout program. In the third essay of my dissertation 

“Institutional Ownership and Capital Purchase Program (CPP) Bailout”, I address the following 

four research questions. First, is there any change in institutional ownership stability and their 

aggregate shareholding during the recent financial bailout?  Second, does institutional ownership 

pose any impact on banks’ decision on CPP exit? Third, does the impact differ between high and 

low institutional investors stability banks given control of institutional investor shareholding? 

Last, does the impact differ between high and low institutional investor shareholdings given 

control for institutional investor stability?   

Using two measures of institutional ownership, I examine the relationship between 

institutional ownership and bailout banks’ decision on CPP exit. I document that firms with more 

institutional ownership stability and high institutional ownership shareholding tend to pay back 

bailout funds in shorter timeframe. The results are robust with controls for bank size, non-

performing loan, efficiency, profitability and capital ratio. On the other hand, banks with lower 

institutional ownership shareholding and less stable institutional ownership take longer time to 

repay CPP funds. I also observe that high percentage of aggregate institutional shareholding in a 

bank is the key determinant to forecast the timing of repaying the CPP funds, regardless of the 
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stability of institutional ownership. The findings from this paper add to the existing literature as 

evidence of market discipline of corporate governance-institutional ownership on banks’ 

decision on bailout exit. 

The remainder of this dissertation is organized as follows. Chapter 2 reviews government 

bailout programs in the recent financial crisis and explains the sample selection method. Chapter 

3 explores the cost of equity capital and determinants of change in the cost of equity capital. 

Chapter 4 investigates the idiosyncratic risk puzzle and determinants of the change in 

idiosyncratic risk. Chapter 5 examines how institutional ownership stability and aggregate 

shareholding affect banks’ decision on bailout exit during the recent financial bailout 2008-2009 

and concludes the dissertation.   
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CHAPTER II 

 

CAPITAL PURCHASE PROGRAM (CPP) AND SAMPLE SELECTION 

 

2.1 Capital Purchase Program (CPP) 

To ease the liquidity crisis and possible contagion effects, Congress allocated $700 

billion to the financial sector with the Emergency Economic Stabilization Act of 2008 (EESA). 

EESA authorized the U.S. Department of the Treasury to establish the Troubled Asset Relief 

Program (TARP) to bail out the financial industry. In July 2010, the financial regulation overhaul 

reduced TARP to $475 billion. Most banks received their money through the Capital Purchase 

Program (CPP, or health bank program), the largest one among thirteen programs created under 

TARP. About $204.9 billion (or 43.93 percent of TARP) were actually invested into 707 banks 

from October 2008 through November 2009, as shown in Table 2.1. 

            [Insert Table 2.1 about here] 

As for the terms of CPP, the Treasury purchases preferred shares in the banks with a five 

percent annual dividend or nine percent after five years. The Treasury also receives warrants to 

purchase stocks at pre-determined strike prices. The CPP places restrictions on banks’ activities 

(e.g. hiring in foreign workers, dividend payments, repurchases, related party transactions, and 
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executive compensation) but not on banks’ off-balance activities. It has been argued that banks  

have taken advantages of the government’s “funding for lending” initiatives to buy back billions 

of dollars in senior debts with cheap funds and to re-issue lower interest bonds with the intention 

of maximizing their net interest margin by cutting interest expenses. 

As of October 2012, there were $191.9 billion out of  the $204.9 billion actually injected 

through preferred stocks purchase or stock warrants (U.S. Department of The Treasury, October, 

2012) (U.S. Department of Treasury, 2010).  Citigroup, JP Morgan Chase, and Wells Fargo   

received the largest investment ($25 billion) among CPP recipients, and The Freeport State Bank 

(Harper, KS) received the smallest investment of $301,000. The government has received a 

cumulative revenue of $11.9 billion from dividends, interests, and fees. 

As for the remaining unpaid CPP investment, the government offers banks alternative 

options to repay it. The government can exchange its preferred stock for mandatorily convertible 

preferred stock (MCP) with capitalized dividends, or convert its preferred stocks into common 

stocks, or force the issuers to repurchase the stocks back. According to the most recent Treasury 

Monthly Report in March 2013, CPP recipients have repaid $199.79 billion out of the $204.89 

billion in one lump-sum payment or 2-4 installments through self-generated capital, or 

refinanced capital through the Small Business Lending Fund (SBLF, a new funding program but 

not a TARP program), or capital repayment (i.e. Citigroup converts preferred shares to common 

stock in Sept. 2009), or share repurchase  (i.e. Citizens First Corporation and Valley Financial 

Corporation).  
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                                2.2 Sample Selection 

2.2.1 Sample Banks 

The sample period extends from January 2003 to March 2013. There are 959 financial 

institutions receiving government funding under the Emergency Economic Stabilization Act 

(2008). In this paper, I only focus on publicly listed banks that received funds through the CPP 

between October 2008 and November 2009.  The initial sample includes 959 CPP recipients 

listed in the U.S. Treasury financial stability reports4. I cross- examine reports from 

ProcPublica5, Wall Street Journal6, CNN7 and New York Times8, and I remove two non-TARP 

recipients, Fannie Mae and Freddie Mac since they received fund through the Preferred Stock 

Investment program. Then I exclude 125 mortgage service companies under the Making Home 

Affordable program, 74 community development companies9 under the Community 

Development Capital Initiative program, 4 auto companies under the Automotive Industry 

Financing Program, 2 auto parts suppliers under the Auto Supplier Support Program, 9 public-

private investment fund companies, and 19 state house organizations. AIG is also removed since 

its main business is insurance. Similarly, banks participating in the FHA refinance program fund 

and SBA are excluded. The Bank of America and Citigroup receive funds from both the Target 

Investment Program and Capital Purchase Program; I keep them in the sample and consider only 

                                                                 
4http://www.treasury.gov/initiatives/financial-stability/reports/pages/default.aspx accessed during August 2012-

March 2013 
5 http://projects.propublica.org/bailout/list/simple accessed during August -October, 2012 
6 http://blogs.wsj.com/deals/2012/07/20/tarp-banks-the-remain ing-322-banks-holding-bailout-funds/ accessed during 

August-October, 2012 

 
7 http://money.cnn.com/news/specials/storysupplement/bankbailout/ accessed during August -October, 2012 
8 http://www.nytimes.com/packages/html/national/200904_CREDITCRISIS/recip ients.html accessed during 

August-October, 2012 
9 There are 84 recipients under Community Development Capital Initiative, but the data from ProPublica only shows 

74 companies. 
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the funds they received from the CPP for data analysis.  After the above screenings, the sample 

includes 259 banks. 

Panel A of Table 2.2 and Figures 2.1-2.3 report the sample distribution by various 

characteristics. The majority of the sample CPP banks list their stocks on NASDAQ (84.14%).  

Most publicly-traded bank receiving CPP funds cluster in six states: California, North Carolina, 

Pennsylvania, Virginia, New York, and Ohio. More than half of the sample CPP banks (63 

percent) have repaid the full funding amount to the government, and approximately 18.5 percent 

of sample CPP banks have repaid with installments as of March 2013.  

Based on the “Troubled Asset Relief Progress (TARP) Monthly Report to Congress”10, 

the disbursement and repayment amount from the sample CPP banks represent 70.78 percent of 

the total CPP disbursed funds and 68.64 percent of total CPP repayment, respectively, as shown 

in Panel B of Table 2.2. The last column of Panel B reports the average repayment days for three 

CPP subgroups11. The full- repayment group repays the CPP funds about half-year earlier (752 

days or about 2.06 years) than the partial-repayment group (968 days or about 2.65 years), while 

the no-repayment group  has not repaid any money for more than four years (or 1,510 days) after 

receiving government bailout. 

 

     [Insert Table 2.2 about here] 

 

                                    [Insert Figures 2.1-2.3 about here] 

 

                                                                 
10 Repayment and total disbursement source: Troubled Asset Relief Progress (TARP) Monthly Report to Congress -

February 2013 at http://www.treasury.gov/initiatives/financial-

stability/reports/Documents/February%202013%20Monthly%20Report%20to%20Congress.pdf (Accessed: March 

2013) 
11 Group 1 is the group without any repayment as March 1 2013; Group 2 is the group making repayments through 

installments; Group 3 is the group paying back the full payments in one time. For comparison purpose, I assume that 

Group1 repays the loans at the end of February, 2013. 
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 2.2.2 Matching Banks 

I use the propensity score matching technique to identify matching banks. The propensity 

score matching method is widely used in the literature to estimate treatment effects (Heckman et 

al., 1998; Hirano et al., 2003; Li and Zhao, 2006; Rosenbaum and Rubin, 1983, 1985). 

Rosenbaum and Rubin (1983) define the propensity score as the conditional probability of an 

assignment to a particular treatment given a vector of observed covariates. If the conditional 

probability of an assignment to the treatment is exogenous or non-confounding, then adjustment 

for the propensity score is sufficient to remove all biases. Traditional matching technique using 

similar ex-ante characteristics may not yield good matches because it cannot match several 

characteristics simultaneously on multiple dimensions as in propensity matching score method. 

In this paper, matching firms must be publicly listed banks that have never received CPP 

funding, but have as high probability to participate in the program as sample banks. In order to 

be qualified for entering the matching pool, potential matching banks s must have data available 

in Compustat and are in the same banking sector (SIC codes from 6000 to 6399).  The choice of 

appropriate conditioning variables in equation (2.1) is guided by theory and prior research (Li 

and Zhao, 2006).  Using data from the year preceding the bailout year, I calculate a predicted 

value of Return on Assets (ROA) (i.e., a propensity score) from the following regression for the 

CPP banks. ROA is computed as net income divided by total assets. MKTCAP is logarithm value 

of market capitalization. DEBT RATIO (DEBT) is the ratio of total liabilities to total assets.  

MARKET-TO-BOOK (MKBK) is the ratio of market price to book price. All the variables in 

equation (2.1) are adjusted by industry-median, 𝜀𝑖  is regression residual. 

𝑅𝑂𝐴𝑖 = 𝛼 + 𝛽1 𝑀𝐾𝑇𝐶𝐴𝑃𝑖 + 𝛽2𝐷𝐸𝐵𝑇𝑖 + 𝛽3𝑀𝐾𝐵𝐾𝑖 + 𝜀𝑖     (2.1) 
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The above regression specification is estimated using all sample banks and matching pool 

of non-CPP banks in the same year. The final matching banks are the ones that are not CPP 

recipients and have the propensity scores closest to CPP banks. The final sample size is 227 pairs 

of CPP-matching banks.  

Table 2.3 depicts the characteristics of the sample banks and their matching banks using 

Compustat data in the year preceding and following the bailout event. Net Interest Margin 

(NIM), the ratio of net interest income to total assets, is one of primary measures of bank 

profitability. A reasonable range for NIM is 3% to 5%. The results show that both CPP and 

matching banks fall short in earnings performance before bailout with mean NIM values of 2.3% 

and 2.5% respectively. The situation improves with bailout as the mean NIM values for CPP 

banks have increased to 2.5%, but are still below reasonable level. Efficiency Ratio (ER), the 

ratio of non-interest expense to total income, is a proxy for the cost structure and operation 

efficiency. The mean ER value for CPP banks in pre-bailout period is 62.9%, which is lower than 

that of matched banks (63.7%). In later analyses, I find that CPP banks catch up with matched 

banks in ER post bailout.  

Return on Average Assets (ROAA) represents a total picture of profitability and is 

computed as the ratio of net income to average total assets. Both CPP banks and matching banks 

have near-zero mean ROAA values in pre-bailout period (0.3%), and profitability further drops 

upon the bailout implementation (0.2%). Capital is the core measure of financial strength for 

banks, as high ratio and thus good quality of capital could protect banks from unexpected losses 

especially in financial crisis. Tier 1 risk-adjusted capital ratio (Tier 1 Capital) measures the 

amount of core equity (i.e. common stock, retained earnings, and non-redeemable preferred 

stock) available as a percentage of total risk-adjusted assets.  Both CPP banks and matching 
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Appendix 3.A- Variables Definitions and Measures 

Variable     Definitions and Measures Data Sources 

Panel 1 Cost of Equity Capital 

Variables     

rGLS 

  

 
Implied cost of capital for GLS model, derive r from below model 

 

Compustat; I/B/E/S 

rOJ   
 

 

Implied cost of capital for OJ model, derive r from below model                      Compustat; I/B/E/S; 

The Fed 

rPEG    
Implied cost of capital for PEG model, derive r from below model 

 

Compustat; I/B/E/S; 

The Fed 

rICOC(3)   Average implied cost of capital  = (rGLS + rOJ + rPEG)/3  

 ∆  rGLS   Change of implied cost of capital for GLS model  

 ∆  rOJ   Change of implied cost of capital for OJ model  

 ∆  rPEG   Change of implied cost of capital for PEG model  

 ∆  rICOC(3)   Change of rICOC(3)  

Panel 2  CPP Related 

Variables       

CPP   A dummy variable equals to 1 if it is CPP bank; else is  0 for matching bank 

The Treasury; 

ProPublica 
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PostBailout   A dummy variable equals to 1 if it is post-bailout period; else is 0 for pre-bailout 

The Treasury; 

ProPublica 

CPP x 

PostBailout   Interaction term of CPP and PostBailout  

Exchange   1: NYSE; 2: AMEX; 3:NASDAQ The Treasury  

Repayment 

subgroups   

1:No Repayment (as March 201)3; 2: Partial Repayment (paying with Installments); 3:Full 

Repayment The Treasury  

Panel 3 Institutional Investor 

Variables     

Shareholding   The ratio of shares held by II to total shares outstanding 

Thomson Financial 

Institutional 13 F 

Shareholding_F   The ratio of shares held by II who are defined as foreign II to total share outstanding  

Thomson Financial 

Institutional 13 F 

Shareholding_D   The ratio of shares held by II who are defined as  domestic II to total share outstanding  

Thomson Financial 

Institutional 13 F 

Shareholding_I   The ratio of shares held by II who  are defined as Independent II to total shares outstanding  

Thomson Financial 

Institutional 13 F 

Shareholding_G   The ratio of shares held by II who are defined as Gray II to total shares outstanding  

Thomson Financial 

Institutional 13 F 

Blockholder   

a dummy variable  equals to 1 if Sharesholding by one single II is  more than 5 % in a firm; 

zero equals to non-Blockholder 

Thomson Financial 

Institutional 13 F 

F_dominate   

A dummy variable equals to 1 if Shareholding_F is greater than Shareholding_D; zero 

equals to  non-F_dominate   

Thomson Financial 

Institutional 13 F 

G_dominate   

A dummy variable equals to 1 if Shareholding_G is greater than Shareholding_I; zero equals 

to  non-G_dominate   

Thomson Financial 

Institutional 13 F 

High- 

Shareholding   

A dummy variable equals to 1 if shareholding is greater than median shareholding; zero 

equals to Low shareholding   

Thomson Financial 

Institutional 13 F 

Panel 4 Control and other 

Variables     

Size   Log of Total Assets. Total assets is average total assets from previous five quarters  Compustat 

ROE   Return on Equity Compustat 

Return on Average Assets (ROAA) Ratio of net income to average assets  Compustat 

Return on Average 

Equity (ROAE)  Ratio of net income to average shareholder equity Compustat 

Efficiency 

Ratio (ER)   Ratio of non-interest expense to total income Compustat 

Net Interest 

Margin (NIM)   Ratio of net interest income to total assets  Compustat 
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Equity on 

Assets (EOA)   Ratio of tangible equity to tangible assets  Compustat 

Tier 1 Risk-adjusted Capital Ratio 

(Tier 1 Capital) 

Risk-adjusted Tier 1 capital ratio: ratio of the bank's core equity to its total risk-weighted 

assets Compustat 

Dividend Yield   Cash dividend deflated by share price Compustat; CRSP 

Book to 

Market(BKMK)   Proxy for growth; It is ratio of net worth to market capitalization Compustat; CRSP 

Dispersion   

Dispersion is standard deviation of one-year ahead analyst's earning forecast (FEPS1), 

deflated by share price I/B/E/S; CRSP 

Leverage   Total liability divided by Net worth    Compustat 

Volatility   Systematic risk (or volatility) equals to annualized standard deviation of monthly return  CRSP 

Return   Annualized monthly Stock return CRSP 

Bid-Ask Spread   It is proxy for liquidity. It is absolute value of bid-ask difference, deflated by share price CRSP 

Tobin's Q   

Proxy for firm value. It is sum of book value of assets and market value of common equity 

minus book value of common equity , divided by book value of assets  CRSP, Compustat 
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Appendix 3.B. Correlation Analysis 

Panel 1. Correlation of Cost of Equity Measures 

      rGLS               rOJ     rPEG rICOC(3) 

rGLS 1       

          

rOJ 0.602* 1     

rPEG 0.632* 0.992* 1   

rICOC(3) 0.809* 0.955* 0.965* 1 

          

     
* denote significance at the 5% levels.  

 

Panel 2. Correlation of Changes in Cost of Equity  

   ∆  rGLS           ∆  rOJ  ∆  rPEG  ∆  rICOC(3) 

 ∆  rGLS 
1       

 ∆  rOJ 
0.721* 1     

 ∆  rPEG 
0.778* 0.986* 1   

 ∆  rICOC(3) 
0.872* 0.966* 0.984* 1 

 

 
* denote significance at the 5% levels .
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Appendix 4.A. Variables Definitions and Measures 

Variable Definitions and Measures Data Sources 

Panel 1 Return Variables   

Ln(Ret) 
It is aggregated monthly return, while daily return is natural logarithm of 
( Pt/Pt-1)  CRSP   

Ln(Ret(-2, -7)) 

It is natural logarithm of Ret(-2, -7); and Ret(-2,-7) is compounded gross 
return from t-2 to t-7 period and serves as a proxy for momentum factor, 
while t=0 is the month of bailout CRSP   

Panel 2 Idiosyncratic Volatility 

Variables   

IVOL3 
It is realized Idiosyncratic Volatility, and computed as standard deviation 
of Fama-French 3-factor regression residual using rolling 30-day window 
approach 

CRSP & Professor French 
Data library 

IVOL4 
It is realized Idiosyncratic Volatility, and computed as standard deviation 
of Fama-French 4-factor regression residual using rolling 30-day window 
approach 

CRSP & Professor French 
Data library 

E(IVOL) It is expected Idiosyncratic Volatility and derived from conditional 
variance predicted from E-GARCH models from each firm CRSP   

Panel 3  CPP Related Variables   

CPP 
A dummy variable equals to 1 if it is CPP bank; else is  0 for matching 
bank The Treasury  

PostBailout A dummy variable equals to 1 if it is post-bailout; else is 0 for pre-bailout The Treasury  

CPP x PostBailout Interaction term of CPP and PostBailout dummies   

Panel 4 Control and other 

Variables   

Beta Rolling 60-month betas derived from CAPM CRSP 

Ln(ME) It is natural logarithm of market capitalization, where market cap is the 
product of share price and shares outstanding CRSP 

Ln(BKMK) It is natural logarithm of book-to-market, where book value if book 
equity value and market value is market cap Compustat; CRSP 

In(Bidaskspread) 
It is natural logarithm of absolute difference between adjusted bid price 
and adjusted ask price  CRSP 

Size 
It is natural logarithm of total Assets. Total assets is average total assets 
from previous five quarters Compustat 
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Debt It is the ratio of total liability to total assets  

Return on Average Assets (ROAA) Ratio of net income to average assets Compustat 

Efficiency Ratio (ER) Ratio of non-interest expense to total income Compustat 
Tier 1 Risk-adjusted Capital Ratio 
(Tier 1 Capital) Ratio of the bank's core equity to its total risk-weighted assets Compustat 

Free Cash Flow 
Free cash flow, a proxy for agency cost, is computed as difference 
between income before extraordinary items and total deposit, scaled by 
total average assets Compustat 

Dispersion 
Dispersion of analyst forecasts is computed as the standard 

deviation of the firm’s estimated EPS for 1-yr ahead by I/B/E/S, 
scaled by stock price at the earnings forecast date I/B/E/S; CRSP 

Institutional Investor (Shareholding) 
The ratio of shares held by institutional investor to total share 
outstanding 

Thomson Financial 
Institutional 13 F 

Blockholder 
a dummy variable "Blockholder" equals to 1 (Yes)if shares holding by 
one single institutional investor more than 5 % in a firm; else equals to 0 
(or No) 

Thomson Financial 
Institutional 13 F 
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Appendix 4.B- Robustness Tests for Return-Idiosyncratic Volatility Relationship 

Panel A.1-Fama-MacBeth Regression (Panel)-Pre-bailout Subsample 

Model (1) (2) (3) (4) (5) (6) (7) (8) 

lag(Ivol3)   22.439*** 6.978***     

   (20.450 ) (5.149 )     

lag(Ivol4)     22.475*** 7.377***   

     (18.860 ) (5.333 )   

E(Ivol)       38.431*** 15.453 

       (4.068 ) (0.925 ) 

Beta -1.068*** -1.105**  -1.124**  -1.097**  -1.340** 

 (-2.708 ) (-2.419 )  (-2.452 )  (-2.403 )  (-2.172 ) 

Ln(ME) 2.428 3.607  2.144  2.316  5.120 

 (0.713 ) (1.476 )  (0.824 )  (0.887 )  (1.471 ) 

Ln(BKMK)  5.533* 5.012**  2.793  2.944  6.461** 

 (1.684 ) (2.253 )  (1.163 )  (1.225 )  (2.022 ) 

Ln(Ret(-2,-7))  1.684  -0.151  -0.168  -70.005 

  (0.480 )  (-0.043 )  (-0.048 )  (-1.443 ) 

Ln(Bidaskspread)  1.057***  0.980***  0.986***  0.985*** 

  (12.082 )  (10.504 )  (10.515 )  (10.422 ) 

Constant -22.053 -36.667 3.047*** -20.596 3.089*** -22.642 -60,518.383*** -7,525.355 

 (-0.548 ) (-1.230 ) (34.769 ) (-0.653 ) (34.003 ) (-0.714 ) (-4.240 ) (-0.350 ) 

         

R-squared 0.005 0.004 0.206 0.021 0.176 0.018 0.001 0.001 

Number of firms 141 138 164 138 164 138 164 138 

N 5,998 5,813 7,504 5,813 7,504 5,813 7,504 5,813 

         

                (Continued) 
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Appendix 4.B-Continued 

Panel A.2-Fama-MacBeth Regression (Panel)-Post-Bailout Subsample 

Model (1) (2) (3) (4) (5) (6) (7) (8) 

lag(Ivol3)   16.108*** 8.859***     

   (22.943 ) (5.519 )     

lag(Ivol4)     15.596*** 7.484***   

     (24.717 ) (10.917 )   

E(Ivol)       26.360*** 6.201 

       (3.631 ) (1.062 ) 

Beta 0.836 0.757  2.472  0.828  -1.987 

 (1.318 ) (1.240 )  (1.247 )  (1.418 )  (-0.808 ) 

Ln(ME) -17.291 -16.513  -2.388  -2.622*  4.348 

 (-1.571 ) (-1.297 )  (-1.609 )  (-1.819 )  (0.185 ) 

Ln(BKMK)  -15.669 -15.744  -2.391*  -2.412*  3.847 

 (-1.412 ) (-1.231 )  (-1.682 )  (-1.696 )  (0.171 ) 

Ln(Ret(-2,-7))  6.175  4.530  4.178  -1,318.243* 

  (0.891 )  (0.848 )  (0.776 )  (-1.856 ) 

Ln(Bidaskspread)  1.217***  1.149***  1.144***  1.277*** 

  (21.338 )  (20.234 )  (20.994 )  (15.832 ) 

Constant 202.219* 189.753 3.899*** 33.727** 4.024*** 36.801** -39,302.312*** -12,788.521 

 (1.724 ) (1.399 ) (22.295 ) (2.251 ) (33.909 ) (2.573 ) (-3.836 ) (-1.242 ) 

         

R-squared 0.000 0.000 0.220 0.055 0.192 0.027 0.001 0.000 

Number of firms 217 214 229 214 229 214 229 214 

N 12,040 11,896 14,140 11,895 14,140 11,895 14,141 11,896 

         

            (Continued) 
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Appendix 4.B-Continued 

Panel B1-Fama-MacBeth Regression (Panel)-CPP Banks Subsample 

Model (1) (2) (3) (4) (5) (6) (7) (8) 

lag(Ivol3)   18.984*** 7.801***     

   (34.318 ) (3.800 )     

lag(Ivol4)     18.593*** 6.471***   

     (32.360 ) (5.514 )   

E(Ivol)       25.070*** 5.744 

       (6.033 ) (0.853 ) 

Beta -1.314 -0.659  -2.047  -3.080  -3.254 

 (-0.704 ) (-0.537 )  (-0.446 )  (-0.895 )  (-1.178 ) 

Ln(ME) -14.910 -16.334  -3.068  -2.972  6.463 

 (-1.293 ) (-1.208 )  (-1.081 )  (-1.184 )  (0.260 ) 

Ln(Ret(-2,-7))  0.000  0.000  0.000  0.000 

  (. )  (. )  (. )  (. ) 

Ln(Bidaskspread)  1.192***  0.987***  1.008***  1.243*** 

  (16.749 )  (6.112 )  (7.382 )  (13.248 ) 

Constant 169.609 189.330 3.359*** 54.745 3.427*** 51.589 -36,785.863*** -9,741.089 

 (1.380 ) (1.308 ) (52.527 ) (1.212 ) (53.860 ) (1.337 ) (-6.203 ) (-0.866 ) 

         

R-squared 0.001 0.002 0.262 0.007 0.238 0.005 0.000 0.000 

Number of firms 207 202 220 202 220 202 220 202 

N 15,984 15,749 19,006 15,749 19,006 15,749 19,006 15,749 

         

            (Continued) 
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Appendix 4.B-Continued 

Panel B2-Fama-MacBeth Regression (Panel)-Matched Banks Subsample 

Model (1) (2) (3) (4) (5) (6) (7) (8) 

lag(Ivol3)   15.377*** 7.626***     

   (16.733 ) (6.286 )     

lag(Ivol4)     14.898*** 7.793***   

     (16.655 ) (6.332 )   

E(Ivol)       66.499*** 37.020* 

       (3.625 ) (1.877 ) 

Beta -13.601 -0.551  -0.224  -0.366  -0.453 

 (-0.959 ) (-0.460 )  (-0.187 )  (-0.296 )  (-0.393 ) 

Ln(ME) -0.149 16.890  17.071  17.220  15.591 

 (-0.085 ) (1.010 )  (1.052 )  (1.047 )  (1.012 ) 

Ln(Ret(-2,-7))  0.000  0.000  0.000  0.000 

  (. )  (. )  (. )  (. ) 

Ln(Bidaskspread)  1.468***  1.382***  1.385***  1.447*** 

  (5.011 )  (4.742 )  (4.746 )  (5.111 ) 

Constant 18.970 -152.663 3.440*** -158.370 3.400*** -159.835 -100,020.111*** -51,961.156** 

 (1.184 ) (-0.948 ) (23.718 ) (-1.014 ) (19.025 ) (-1.010 ) (-3.998 ) (-2.316 ) 

         

R-squared 0.146 0.000 0.247 0.000 0.206 0.000 0.000 0.000 

Number of firms 76 72 92 72 92 72 92 72 

N 4,673 4,539 6,566 4,538 6,566 4,538 6,567 4,539 

In the table, I examine risk-return relationship month-by-month using pooled cross-sectional Fama MacBeth (1973) regression models in different subsamples as 

robustness tests. The dependent variable is Ln (Ret), while the IVOL measure is Lag (IVOL3) for models (3)-(4), Lag (IVOL4) for models (5)-(6), and E (IVOL)  

for models (7)-(8). Subsample for Panel A1 is Pre-bailout period, Panel A2 is Post-bailout period, Panel B1 is CPP banks only, and Panel B2 is Matched banks 

only subsample. Ln(Ret) is aggregated monthly return, while daily return is natural logarithm of (Pt/Pt-1) ; IVOL3 is realized Idiosyncratic Volatility, and computed 

as standard deviation of Fama-French 3-factor regression residual using rolling 30-day window approach; IVOL4 is realized Idiosyncratic Volatility, and computed 

as standard deviation of Fama-French 4-factor regression residual using rolling 30-day window approach; E (IVOL) is expected Idiosyncratic Volatility and derived 

from conditional variance predicted from E-GARCH models for each firm; Beta is rolling 60-month betas derived from CAPM; Ln (ME) is natural logarithm of 

market capitalization, where market cap is the product of share price and shares outstanding; Ln (BKMK) is natural logarithm of book-to-market, where book value 

if book equity value and market value is market cap; Ln (Ret (-2,-7)) is natural logarithm of Ret (-2, -7), while Ret (-2,-7) is compound gross return from t-2 to t-7 

period and serves as a proxy for momentum factor, and t=0 is the month of bailout;; Ln (Bidaskspread) is the proxy for liquidity and is natural logarithm of absolute 
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difference between adjusted bid price and adjusted ask price. Numbers presented in parentheses are t -statistics; ***, **, and * denote significance at the 1%, 5%, 

and 10% levels, respectively. 
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Appendix 5.A-Variables Definitions and Measures   

Variable Definitions and Measures Data Sources 

Panel 1 Institutional Ownership Variable  

STDI It is proxy for institutional ownership stability. It is average standard 
deviation of institutional shareholding proportions across all investors in 
the firm over a 5-year period (i.e. previous 20 quarters) 

Thomson Financial 
Institutional 13 F 

PROP It is aggregate shareholding proportion of a firm over a 5-year period (i.e. 
previous 20 quarters) 

Thomson Financial 
Institutional 13 F 

Panel 2  CPP Related Variables  

CPP A dummy variable equals to 1 if it is CPP bank; else is  0 for matching 
bank The Treasury  

Panel 3  Repayment Related Variables  

Repayment A dummy variable equals to 1 if bank paid back CPP funds before March 
1, 2013; else is 0 

Treasury monthly report to 
Congress 

Pay Back Period It is the length in days for bank to repay CPP funds Treasury monthly report to 
Congress 

Panel 4 Control and other Variables   

Size It is natural logarithm of total Assets. Total assets is average total assets 
from previous five quarters Compustat 

Non-performing Assets (NPA) Ratio of nonperforming assets to total assets Compustat 

Efficiency Ratio (ER) Ratio of non-interest expense to total income Compustat 

Return on Average Assets (ROAA) Ratio of net income to average assets Compustat 
Tier 1 Risk-adjusted Capital Ratio 
(Tier 1 Capital) Ratio of the bank's core equity to its total risk-weighted assets Compustat 
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Appendix 5B-Probit regressions examining the probabilities of CPP exit 

Panel A-Whole sample 

Model (1) (2) (3) (4) 

CPP 0.283*** 0.284*** 0.305*** 0.308*** 

 (7.425) (7.403) (6.394) (6.442) 

STDI  0.011  0.159*** 

  (0.271)  (2.964) 

PROP 0.950*** 0.949*** 0.852*** 0.747*** 

 (18.987) (18.960) (8.268) (6.916) 

SIZE   0.381*** 0.488*** 

   (3.620) (4.409) 

NPA   -0.338*** -0.357*** 

   (-6.579) (-6.896) 

ER   0.035 0.037 

   (0.569) (0.615) 

ROAA   0.139*** 0.143*** 

   (2.620) (2.685) 

Tier 1 Capital   -0.006 0.005 

   (-0.114) (0.101) 

     

Pseudo R-squared 0.057 0.057 0.090 0.091 

N 9681 9681 7253 7253 

Panel B-Subsamples 

Model (1) (2) (3) 

CPP  0.379*** 0.272*** 

  (6.763) (5.701) 

STDI 0.117* 0.063 0.177*** 

 (1.782) (1.126) (3.302) 

PROP 0.583*** 0.596*** 0.677*** 

 (4.777) (5.910) (6.612) 

SIZE 0.630*** 0.337*** 0.496*** 

 (4.887) (3.447) (4.579) 

NPA -0.738*** -0.033 -0.444*** 

 (-12.067) (-0.469) (-8.807) 

ER 0.016 -0.126** 0.287 

 (0.301) (-2.159) (0.565) 

ROAA 0.143** 0.315*** 0.114** 

 (2.230) (4.058) (2.069) 

Tier 1 Capital 0.345*** 0.126** -0.003 

 (5.100) (2.167) (-0.068) 
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Pseudo R-squared 0.104 0.116 0.098 

N 6154 2367 5993 
In this table, I provide robustness tests for Table 5.5 using probit regression models to explore whether the institutional 

ownership variables are the factors that affect the likelihood of a bank being exit the CPP program. The dependent 

variable is Repayment, it is a dummy variable equals to one if the bank repays the bailout funds by March 1st, 2013;  

zero otherwise. Sample period is 2000-2012. In Panel A, I test on whole sample, while in Panel B I run additional 

robustness tests on subsamples. Model (1) of Panel B is CPP banks only subsample; Model (2) I exclude full 

repayment group; Model (3) I exclude installments group. CPP is a dummy variable equals to 1 if it is CPP bank; else 

is 0 for matching bank; STDI is proxy for institutional ownership stability. It is average standard deviation of 

institutional shareholding proportions across all investors in the firm over a 5-year period (i.e. previous 20 quarters); 

PROP is aggregate shareholding proportion of a firm over a 5-year period (i.e. previous 20 quarters). Size is natural 

logarithm of total Assets. Total assets is average total assets from previous five quarters. Non-Performing Assets (NPA) 

is ratio of nonperforming assets to total assets. Efficiency Ratio (ER)  is ratio of non-interest expense to total income. 

Return on Average Assets (ROAA) is ratio of net income to average assets. Tier 1 Risk-adjusted Capital Ratio (Tier 1 

Capital) is ratio of the bank's core equity to its total risk-weighted assets. Numbers presented in parentheses are t-

statistics. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
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