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During the Great Recession of 2007 and 2008, liquidity and credit dried up, threatening 

the stability of financial institutions, particularly the banking firms. Traditional source of funds 

from the last resort, the Discount Window of the Federal Reserve System, failed to remedy the 

liquidity problem. To assuage the liquidity and credit problem, the Federal Reserve System 

established several emergency lending facilities and provided unprecedented amount of loans to 

the banking industry. 

Using a dataset published by Bloomberg LLP in the aftermaths of the financial crisis, 

which contains daily loan balances from the Fed, I conduct an event study to test whether 

financial markets are efficient in reflecting all public, anticipated and classified information in 

security prices. 

The most important contribution of this dissertation to the finance discipline and 

literature is the investigation and analysis of the Fed’s unprecedented loans to the banking 

industry during the Great Recession and the market reaction to it. The second major contribution 

of this study is the empirical test of strong form efficient market hypothesis, which has not been 

feasible due to legal data challenges. 

This dissertation has other contributions to the finance discipline and banking research. 

First, I develop an algorithm for measuring the amount of borrowing by banks. Second, I 

introduce a new “loan balance” ratio to traditional list of bank financial ratios. Third, I use event 

study methodologies to allow for cross-correlation, heteroskedasticity and event induced-

variance change in studying US banks’ performance during the Great Recession. 
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CHAPTER 1 

INTRODUCTION AND BACKGROUND 

Like many previous financial crises, the great recession of 2007-2008 was first manifested 

in financial intermediaries, particularly in the banking industry. The bursting of the housing bubble 

and subprime mortgage delinquencies caused banks to write down several hundred billion dollars 

in assets.  At the same time the stock market capitalization of major banks declined by twice as 

much.  While the overall mortgage losses were large on an absolute scale, they were relatively 

modest compared to the $8 trillion wealth loss in the U.S. stock market between October 2007 and 

October 2008.1  

During the period, liquidity dried up in major short-term funding markets. The capital 

markets and the banks, the twin engines of America’s credit system, were simultaneously misfiring 

threatening the whole system.2 The trust among bankers was increasingly deteriorating. Banks 

became hesitant to lend to each other fearing the borrowing bank might default. Lenders could not 

distinguish good borrowers from bad and became less likely to lend to anyone.3  

The financial disease was spreading fast to every sector of the economy. Investors, analysts 

and academicians believed the financial crisis were the worst since 1930s with no sight of recovery 

as of September 18, 2008.4 Financial institutions were in the brink of collapse, another great 

depression, perhaps greater than that of 1929, was imminent if nothing was done. As the lender of 

the last resort, the Federal Reserve System created several unconventional lending facilities. 

1 Brunnermeier(2008) 
2 The Economist, “The Credit Crisis: Financial engine failure”, February 07, 2007. 
   Retrieved from http://www.economist.com/node/10655023 on July 12, 2014. 
3 The Economist, “A liquidity squeeze: Bankers’ mistrust”, August 16, 2007. Retrieved from  
   http://www.economist.com/node/9660039 on July 12, 2014. 
4 The Wall Street Journal, “Worst Crisis since ‘30s, with no end yet in sight”, September 18, 2008. 
   Retrieved from http://online.wsj.com/news/articles/SB122169431617549947 on July 12, 2014. 
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The link between a bank failure and real economy follows from a simple logic. When a 

single bank fails, especially a large bank, the public may lose their confidence in the banking 

system as a whole and will likely withdraw all or part of their funds from other banks. This is 

likely to set off bank runs and cause losses to banks and their stockholders which in turn disrupt 

the monetary system and the general economic stability. The phenomenon is referred to as the 

“contagion effect of bank failure.”5   

Bernanke (1983), Calomiris and Mason (2003), Ashcraft (2005), and Minamihashi (2011), 

among others, study the effects of bank failures on real economy and assert that bank failures have 

significantly negative effects on real economy. This contagion effect has been the motive for bank 

regulation and supervision. To avoid contagion effects, governments and central banks have 

continuously attempted to prevent bank failures. They use substantial amounts of taxpayer money 

to rescue the troubled banks and justify their actions using the above logic.  

Banks are opaque institutions by nature and operate with a high liquidity risk as they 

provide funds to other firms. Their assets are financed by relatively shorter maturities or by demand 

deposits subject to call at any time.  Creditors’ confidence primarily relies on the strength and 

solvency of financial intermediaries. As a result, these institutions are vulnerable to credit 

withdrawals and runs in the case of a decline in the creditors’ confidence.  Given this phenomenon, 

a number of market mechanisms have developed over time, such as the Fed Fund’s Market, the 

Repo market, and the commercial paper market in order to facilitate short-term funding for 

financial intermediaries. 

 In addition to these short-term funding markets, many governments have set up 

mechanisms to assist banks manage liquidity risk more efficiently and restore creditor’s 

5 Aharony and Swary (1983). 
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confidence in the banking industry, especially in times of credit crises. In the United States, the 

Federal Reserve Board (the Fed) sat up the standard overnight lending facility of the discount 

window (DW) under section 10B of the Federal Reserve Act (FRA) of 1913. However, 

traditionally borrowing funds through the DW has been a negative sign of poorly managing 

liquidity risk and has often triggered audits and scrutiny. Waller (1990) and Cosimano and Sheehan 

(1994) investigate the role of Fed administering the DW, the effects of uncertainty, and the 

credibility of non-price mechanisms to deter excessive borrowing by banks. They refer to such 

costs as the “harassment cost.”  The negative stigma and harassment costs attached to using the 

DW made the Fed a truly “lender of the last resort” and discouraged banks from using this funding 

facility of the Fed, even in times of credit crisis like that of the 2007 and 2008. 

Given the reluctance of banks to seek funds from the DW, the liquidity shortage in the Fed 

Funds and other short-term credit markets, and the spill over to other sectors of the economy, the 

Fed established a number of new lending and financing facilities under section 13(3) of the Federal 

Reserve Act of 1913. The act authorizes the Fed to extend credit to individuals, partnerships, and 

corporations that are unable to obtain adequate credit accommodations in “unusual and exigent 

circumstances.” Starting in August 2007, when confidence in banks began to wane, the Fed created 

a variety of ways to bolster the financial system with unconventional loans or easily traded 

securities. By the end of 2008, the Fed had established or expanded 11 lending facilities to banks, 

securities firms, and corporations. 

As the financial turmoil led to the most severe financial crisis since the Great Depression 

and liquidity dried up, many banks were unable to obtain adequate credit and meet their obligations 

and acquired funds from the newly created lending facilities of the Fed.  Because of the negative 

stigma attached to seeking funds from the Fed and the contagion nature of credit crisis in the 
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financial industry, the Fed didn’t disclose when and how much each financial institution borrowed 

from each of its lending facilities. The Fed argued that revealing borrower details would create a 

stigma -- investors and counterparties would shun firms that used the central bank as lender of last 

resort -- and that institutions would be reluctant to borrow in the next crisis.  This made it difficult 

for researchers and academician to study the consequences of obtaining funds through these new 

lending facilities of the Fed. Market implications, policy inferences, and other useful implications 

pertaining to the banking firms visiting one or more facilities of the Fed could not be investigated. 

From the onset of the crisis in summer 2007 till the resume of recovery in 2009, financial 

firms experienced stock market losses of several hundred billion dollars. A number of researchers 

have studied this phenomenon in order to find the determinants of stock price fall (Brunnermier 

(2008) and Akhigbe et al (2012)). With some difference, these studies attribute the decline in the 

stock prices of banks to their firm specific factors and financial ratios. However, stock prices 

changes over a very short time such as a day or week usually arise from the flow of new 

information to the financial markets.  

There are often specific events that cause the sudden fall or rise of a bank’s stock price. 

Given the financial turmoil and the unconventional funding facilities of the Fed, it is more likely 

that the event of obtaining credit from one or more lending facilities of the Fed attributed to the 

stock price reaction of the banking firm. Specifically, a bank’s stock price may reflect events when 

the bank receives funds from the Fed through one of the lending facilities of the Fed.  The 

phenomenon of falling stock market prices of the banking firms, attributions to financial 

fundamentals, banking regulation, and other important policy implications could be best 

investigated via event studies introduced by Fama et al (1969). However, Since the Fed kept the 
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data regarding the date and amount of credit extended to individual banks through each of its 

lending facilities secret, event studies could not be utilized.   

The magnitude of credit extended to the banking firms through the lending facilities of the 

Fed came under the spotlight of news agencies shortly after the crisis erupted in 2007 and reached 

its peak in 2008. Investor, analysts and practitioners became increasingly worried about these 

unprecedented lending facilities. On May 21 of 2008, the Bloomberg LP, the parent company of 

Bloomberg News, requested data from the Fed on the credit amounts extended to financial firms.  

Claiming that the data was sensitive and would negatively affect the financial industry, the 

Fed refused to provide data. Later on November 7, 2008, the Bloomberg LP filed a lawsuit against 

the Federal Reserve System and a group of the biggest U.S. banks called Clearing House 

Association LLC under the Freedom of Information Act to force the Fed make the lending details 

public. Bloomberg LP won the lawsuit in the lower court. The Fed and Clearing House Association 

fought Bloomberg’s lawsuit up to the U.S. Supreme Court, which declined to hear the banks’ 

appeal in March 2011. Consequently, the Fed released details of the loans extended to financial 

institutions who tapped one or more of the lending facilities during the financial crisis to 

Bloomberg News Agency. Bloomberg compiled and published the data in December, 2011. 

The 29,000 pages of data released by the Fed in the aftermath of crisis revealed that the 

Fed had provided trillions of dollars to financial institutions. As of March 2009, the Fed had 

committed $7.77 trillion to rescuing the financial system. The amount of money the Fed had 

parceled out was surprising even to Gary H. Stern, the president of the Federal Reserve Bank of 
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Minneapolis from 1985 to 2009, who was not aware of the magnitude and was shocked at the 

amount compared to the Treasury Department’s $700 billion Troubled Asset Relief Program6.  

The release of this dataset about daily loan balances of each firm from each of the 

unconventional lending facilities of the Fed provides a rare opportunity to test whether financial 

markets reflect all public and private information at any time, set forth as the “strong form of 

efficient market hypothesis” by Fama (1970). Using the data set, I conduct an event study to 

investigate how the undisclosed events were manifested in the stock market prices of the banking 

firms. I analyze whether the financial markets are efficient in the strong form and can predict and 

distinguish financially healthy banks from unhealthy ones based on their characteristics. 

To better understand this study and the subsequent results, the following analogy may be 

helpful. Assume there is a financial turmoil in a small town and some merchants are in the brink 

of going bankrupt if they cannot get loans to finance their operations. This financial turmoil may 

be temporary and troubled merchants could survive and perfectly operate well if they secure short-

term loans just to overcome the temporary crisis. The financial turmoil may as well be caused by 

the mistrust among merchants who regularly borrowed from each other. At the same time no 

merchant would like to admit that they are facing a financial problem in fear of adverse 

repercussions from other merchants who has business with him/her or from its customers in the 

already very sensitive informational climate. Any repercussion may cause the financially troubled 

merchant to go out of business even if the merchant is financially strong in the long run after the 

short-term turmoil is over.  

6 Bloomberg News, Nov 27, 2011. “Secret Fed Loans Gave Banks $13 Billion Undisclosed to Congress”, retrieved 
from http://www.bloomberg.com/news/2011-11-28/secret-fed-loans-undisclosed-to-congress-gave-banks-13-billion-
in-income.html on July 12, 2014. 

6 

                                                 

http://www.bloomberg.com/news/2011-11-28/secret-fed-loans-undisclosed-to-congress-gave-banks-13-billion-in-income.html
http://www.bloomberg.com/news/2011-11-28/secret-fed-loans-undisclosed-to-congress-gave-banks-13-billion-in-income.html


There is no way of knowing if a merchant is financially in trouble if they don’t admit it to 

themselves, and all merchants seem to convey the signal that they are financially strong in fear of 

adverse action or the rise of mistrust against them either by other merchants or its customers.  

Let’s also assume that there is a very powerful businessman dominating the financial 

market in town. All merchants follow the market rules set up by the businessman. The powerful 

businessman has an interest in the overall prosperity of the town and would not lend to a merchant 

in normal circumstances. The businessman wants every merchant to run his/her business in a 

financially responsible manner. Any merchant who takes excessive risks or becomes financially 

unstable faces some sort of fine or correction from the powerful businessman. A merchant believed 

to become financially unstable may even face business shut-down by the powerful businessman. 

Given this scenario, merchants hesitate to deal with the businessman in fear of possibly making 

the businessman upset, especially borrowing from the businessman and not being able to pay back.  

Given the financial turmoil in town, the powerful businessman knows that some of the 

merchants may need funds and if they do not do anything about it, the merchants may go bankrupt. 

The businessman is aware that merchants hesitate to seek funds from him. The businessman has 

an interest in the overall prosperity of the town and the businesses there. Given the situation, the 

businessman announces that he will set up a lending facility to all merchants and will keep the 

information strictly confidential such that no one will know which merchant borrows from him, 

when they borrow, and how much they borrow. 

The question is what financial effects this announcement will have in the town, especially 

on the financially troubled merchants. The most interesting questions however is whether people 

can predict right on the day of the announcement which merchant would borrow from the powerful 
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businessman in the subsequent months and years. And if so, what characteristics of the merchants 

besides being cash strapped explain the decision and amount of funds they would borrow.  

In the context of the financial crisis of 2007 and 2008, the banks could be thought of as 

merchants, the investors as the people, and the Fed as the powerful businessman.  

This study may have several implications. One implication is that the stock market price 

of the banking firms could already have been reflecting all public and private information 

suggested by the strong form efficient market hypothesis. If so, it suggests little effect in the 

financial markets and the stock market prices of individual firms whether the Fed keeps the 

information undisclosed or reveals all details of its lending program. The Fed’s decision not to 

disclose the information might have had negative impacts in financial markets. Not revealing 

details of its newly created lending programs during the financial crisis, the Fed might have made 

investors more suspicious of its credibility at a time when consumer confidence in the banking 

system and the monetary policy was already weak. 

Another implication of this research is to shed light on the significance of fundamental 

ratios and determine whether these ratios reflect financial health and resilience to weather a 

financial crisis. Certain ratios could reflect different financial strength during a financial crisis than 

in normal times. Knowing the determinants of borrowing during financial crises, regulators and 

policy makers would have better understanding of the banking practices. This could have 

important implications for bank management, as well as for banking regulation and supervision. 

 Last, but not least, this study will add to the knowledge of how financial markets reflect 

strength and weaknesses of the banking industry based on their fundamental ratios under unusual 

circumstance. In turn, it may help bankers and regulators manage risk and liquidity more 

efficiently during a financial turmoil. 
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The rest of the dissertation is organized as the following. In chapter 2, I review previous 

studies; in chapter 3, I provide rules and regulations regarding the lending facilities of the Fed and 

summarize the information in normal language than in legal terms; in chapter 4, I explain the data 

and methodology; in chapter 5, I provide study results; and in chapter 6, I conclude with a brief 

summary and possible implications of this research. Miscellaneous material and tables are 

provided in the appendices.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Efficient Market Hypothesis 

2.1.1 Introduction 

The question of whether the stock market prices of a firm or an index can be predicted has 

triggered the curiosity of investors, speculators, and theoreticians. Bachelier (1900) was the first 

scholar who attempted to model the behavior of stock prices and found that stock prices cannot be 

predicted. He stated that past, present and anticipated events often show no apparent connection 

with stock price fluctuations. He referred to this behavior of stock price as “random walk” and the 

expected return to a speculator as the “fair game.”  The implied hypothesis in the Bachelier’s work 

that at any point in time, stock prices fully reflect all publically available information has become 

known as the “efficient market hypothesis.”  Fama (1970) classifies efficient market hypothesis in 

three forms: weak form, semi-strong form, and strong form.  

 

2.1.2 Weak Form of Efficient Market Hypothesis 

The weak form of efficient market hypothesis suggests that future prices cannot be 

predicted based on historical price information. Successive price changes are independent and 

prices have no memory. Any implications from historical events for future prices are already 

reflected in current price. This random-walk or sub-martingale version of the efficient market 

hypothesis is supported by many studies including those by Working (1934), Kendall (1953), 

Roberts(1959), Osborne(1959), Alexander (1961), Cootner (1962), Granger and Morgenstern 

(1963), Moore (1964), Fama (1965), Samuelson(1965) and Niederhoffer and Osborne (1966). 
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Working (1934) analyzed the behavior of commodity prices. He generated random 

numbers and conducted a time-series analysis on them. Then he compared the fluctuations in 

random numbers with the fluctuations in prices of wheat and found no significant difference. His 

work concludes that the fluctuations in the prices of wheat are not statistically different from 

fluctuations in random numbers and therefore historical prices of wheat cannot be modeled to 

predict future prices. 

Conducting a time-series analysis, Kendall (1953) studied the long-term and short-term 

behavior of stock prices. Kendall’s motive was to determine if long-term trends existed in the stock 

prices behavior. To his surprise, he found that the data series behaved randomly and no statistically 

different trends could be observed. He also found that aggregative index numbers behave more 

systematically than their components. He asserted that it could be due to the smoothing effects of 

averaging and aggregating; but even though more systematic, the aggregative index numbers are 

still not statistically different from random fluctuations. 

Following the motive of Kendall (1953) to determine if long-term stock price movements 

are random, Roberts (1959) created a series of cumulative random numbers and demonstrated that 

the series had the same visual appearance as a time series of share prices. Observers could not 

identify which visual pattern belonged to the random numbers and which belonged to the share 

prices. Roberts’ simple methodology confirms that stock prices appear to follow a random walk 

process. 

Osborne (1959) examined share prices to discover whether they conformed to the 

Brownian motion law of physics. The movement of very small particles suspended in a liquid is 

known as the Brownian motion.  Osborne found a high degree of conformity between movements 
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in the share prices and the law governing Brownian motion. Osborne’s work supports the random 

walk theory of share prices.  

The suggestion that stock prices appeared to follow a random walk was not popular among 

those investment professionals who provided advice on security selections. Taken this into 

account, Alexander (1961) developed a filtering technique to suggest stocks that increased by a 

certain percentage and disposal if decreased by a certain percentage in a specified period of time. 

His filtering technique appeared to produce constantly higher returns but at time intervals so short 

that any benefit from high returns was absorbed by transaction costs. Nevertheless, Alexander’s 

filtering technique suggests that short trends exist in stock price behavior but that the trend cannot 

be exploited to make abnormal returns. 

On the other hand, Cootner (1962) argued that although stock market prices appear to be 

fluctuating randomly, professional investors can observe that the random fluctuations in share 

prices are produced by non-professional market participants until prices drift sufficiently far away 

from the intrinsic or fundamental value of the security. At this point the professional investors can 

trade accordingly and gain above normal returns. Cootner’s argument was theoretically based on 

the assumption that professional investors are able to correctly identify overpriced and underpriced 

securities. However, empirical evidence in the study of strong form market efficiency provides 

little support for Cootner’s assertion that an investment professional can make above normal 

returns.  

Granger and Morgenstern (1963) investigated whether cycles existed in share prices. They 

used spectral analysis to find serial correlation among share prices over time. They found no 

significant relationship between stock returns in one period and stock returns in previous returns. 

Their result supports the notion that stock price movements follow a random walk. 
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Moore (1964) examined serial correlation between successive price changes in individual 

stocks and found a serial correlation coefficient of -0.06 for weekly price changes, which was not 

statistically significant. 

Fama (1965) studied the average serial correlation coefficient of daily price changes of the 

30 industrial companies in the Dow-Jones Industrial Average over five years and found a 

correlation coefficient of 0.03. His work suggests that stock prices are not statistically dependent 

on previous prices and historical data cannot be used to gain abnormal returns. 

Using expected returns from a fair-game7 model and stochastic approach to price 

fluctuations, Samuelson (1965) proved that prices move randomly if investors have similar time 

horizons and information is available with no costs. Samuelson’s work provides theoretical support 

for the weak form efficient market hypothesis. 

 

2.1.3 Semi-Strong Form of Efficient Market Hypothesis 

The semi-strong form of efficient market hypothesis suggests that the current price of a 

security reflects all publicly available information. It implies that one cannot achieve abnormal 

returns by studying and analyzing financial statements, stock splits, policy announcements, 

dividend announcements, merger and acquisition announcements or any other publicly available 

information about the company. 

One study on whether earning announcements have any significant effect on share prices 

is by Ball and Brown (1968). Using monthly data for 261 companies for the period of 1964-1965, 

Ball and Brown (1968) investigate the usefulness of earnings published in annual reports. They 

divide the sample of companies into two groups, those reporting earnings higher than expected 

7 A game or situation in which the expected value for the player is zero (no net gain nor loss) is called a fair game. 
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and those have earnings lower than expected. Then they used the residuals from a time-series 

regression of the annual earning of a company on the average earning of all their firms using the 

market model of Markowitz (1959) to compute cumulative average return residuals. If markets 

were not efficient in the semi-strong form, earning announcements beyond the expected average 

level would have a positive effect on the share prices of a company and earning announcements 

below the expected average level would have a negative effect.  

However, Ball and Brown (1968) found that the announcements had no significant effect 

on the share prices. Returns adjusted gradually in the 12 months prior to the announcements such 

that by the date of the announcements, all necessary adjustments would have already taken place. 

They also found that less than fifteen percent of the information in the annual earnings report was 

anticipated in the month of the announcement. The study supports the semi-strong form of efficient 

market hypothesis and asserts that abnormal returns cannot be achieved by reacting to 

announcements. 

Fama, Fisher, Jensen and Roll (1969) studied the effect of stock split announcements on 

the share prices of the companies. They used data for 30 months before, and 30 months after the 

stock split date for 940 companies. Positive abnormal returns were observed before the stock split 

announcement but not after.  Theory suggests that stock splits do not alter the ownership structure 

of share ownership and thus should not affect returns.  

However, stock splits may convey an economic signal about the future cash flows of the 

company. Higher cash flows may result in higher dividends. Categorizing the companies into those 

whose dividends increased after the event and those whose dividends did not, the researchers found 

positive abnormal return in the months prior to the event for both categories. However, they also 

observed a small positive abnormal return after the split date for stocks whose dividends increased 
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and a negative abnormal return for the companies that failed to meet the higher dividend 

expectation.  

The authors attribute this to the market expectation about dividend increases and thus 

higher cash flows before the event due to the stock split event. Hence little positive abnormal return 

for the companies that indeed have increased dividends and negative abnormal return for 

companies that do not have an increase in dividends. Fama, Fisher, Jensen and Roll (1969) 

conclude that markets anticipate events in advance and the majority of adjustments occur before 

the announcement, and perhaps even before any rumor, of events. Their work supports the semi-

strong form of efficient market hypothesis. 

 In another study, Kaplan and Roll (1972) studied the effect of changes in the accounting 

policies of 71 UK firms on the firms’ returns. Changes in accounting policies that resulted in higher 

earnings per share but had no impact on the cash flows of the firms, did not have any effect on the 

value of the firms. Their study implies that the market could not be fooled by changes in accounting 

policies. The study supports that markets are efficient in the semi-strong form and correctly 

predicts the outcome of policy changes before the announcements are made. 

Kraus and Stoll (1972) investigated the effect of block trades of 10,000 or more shares of 

companies on their security prices. The study was covering the firms trading on the New York 

Stock Exchange between July 1968 and September 1969. They found that the share prices fell in 

reaction to large block disposals, but the prices recovered quickly by the end of the trading day. 

No price effect could be observed one day after the event. They inferred that the market absorbed 

large deals very quickly and public information could not be used to gain abnormal returns. 

Pettit (1972) examined the effect of dividend announcements on the share prices. As 

dividend announcements are public information, the effect was negligible and prices immediately 
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reflected all the information. The result is supportive of semi-strong form of efficient market 

hypothesis. 

Mandelker (1974) investigated the effect of mergers on the share prices of the firms. Using 

the market model, he found that the market for acquisitions is perfectly competitive and 

information regarding mergers is efficiently incorporated into stock prices. He found that the share 

prices do not respond to merger event announcements. Nonetheless, in the seven months preceding 

a merger, stockholders of the acquiring firm earn normal returns, while the stockholders of the 

target firm earn abnormal returns of approximately 14 percent. The results imply that markets 

process information efficiently well ahead of the announced date of events.   

 

2.1.4 Strong Form of Efficient Market Hypothesis 

The strong form of efficient market hypothesis suggests that the current prices of stock 

shares fully reflect all past, present, and anticipated public and private information. This form of 

EMH, if holds, implies that investors cannot use any information, public or proprietary to gain 

abnormal returns. 

Empirical tests of strong form EMH are not always feasible because private data is 

relatively scarce, and even if available, may not be applicable to financial markets. To proxy for 

private data, researchers have attempted to measure whether acquiring any information other than 

what is publicly available and accessible to all investors will enable certain fund managers to gain 

abnormal return. For this purpose, a number of scholars have analyzed the performance of actively 

managed mutual funds in an attempt to measure whether the managers with vast resources and 

often proprietary information can perform better than the average investor. 
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Sharpe (1966) studied the performance of 34 US mutual funds during the period of 1954 

to 1963. He compared the performance of the mutual funds to Dow-Jones Industrial average and 

found that only 11 of the 34 mutual funds outperformed the Dow-Jones average after adjusted for 

risk, while 23 underperformed. The result supports the notion that markets are efficient in the 

strong form and mutual fund managers cannot use more information to consistently outperform 

the market. 

Jensen (1968) analyzed the performance of 115 US mutual funds between 1945 and 1964. 

Using the capital asset pricing model (CAPM) developed by Sharpe (1964) and Lintner (1965), 

Jensen calculated the well-known risk-adjusted excess return which he called “alpha.” A naive 

buy-the-market-and-hold strategy can be expected to yield an alpha of zero. A superior 

performance than the naive buy-and-hold would yield a positive alpha, while a poor performance 

would yield a negative alpha. Jensen found that on average the mutual funds yielded 1.1 % less 

than the average buy-and-hold return when adjusted for the relative risk and the cost of acquiring 

more information. The result of the study implies that mutual fund managers cannot utilize more 

information to acquire higher returns than a naive investor with a buy-and-hold strategy. 

Friend, Blume and Crockett (1970) studied the performance of 136 mutual funds from 1960 

to 1968 and compared the performance of a proportionally distributed random investment on the 

New York Stock Exchange. Their results show that the mutual funds matched the performance of 

the random investment, but did not outperform.  

These studies of mutual funds performances arguably fall under the semi-strong form of 

EMH rather than the strong form. However, the consensus is that mutual funds have more 

resources and means of acquiring more information than what is typically available to the public. 
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This suggests that studies of mutual fund performances fall somewhat under the strong form of 

EMH rather than the semi-strong form. 

On the other hand, a number of studies provide evidence against strong-form EMH. For 

instance, Niederhoffer and Osborne (1966) analyzed common stock price movements in New York 

Stock Exchange and documented departure from complete randomness in price changes from 

transaction to transaction.8They offer explanation for this departure from complete randomness in 

price changes to the structure and flow of trade orders, which only the specialist or market maker 

has access to. Given the monopoly over the information on advance flow of trade orders, the 

specialists can exploit the situation and consistently earn abnormal returns. Niederhoffer and 

Osborne found that the specialists do earn positive excess returns on their own transactions due to 

the timing of transactions and their access to the flow of trade orders ahead of others. Niederhoffer 

and Osborne’s work provides evidence against strong form EMH and implies that prices do not 

reflect all information instantaneously.  

Critiques of Niederhoffer and Osborne’s work, however, argue that the specialists have a 

transaction cost advantage over others. They argue that an investor who has access to the same 

information might not be able to consistently earn abnormal return like the specialists due to 

transaction costs. 

Scholes (1972) and Jaffe (1974) studied whether corporate insiders can use private 

information and earn abnormal returns. They found that stock prices decline after large block 

disposals by corporations and their officers. They assert that corporate insiders must have private 

8 Niederhoffer and Osborne (1966) documented that the probability of a third price change in the same direction as 
the preceding two is about twice as the price change if the two preceding price movements are different. That is, the 
probability of (+l++) or (-l--) is greater than (+l+ -) or (-l-+). 
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information about the future of earnings and thus could use the information to earn abnormal 

returns. 

In another study, Brooks, Chance and Cline (2012), examine the timing of executive stock 

option exercises and find that executives can exploit private information about their firms to gain 

or avoid losses. They find that a majority of early exercise of executive stock options has been 

accompanied by stock prices falling afterwards. This implies that executives can use private 

information to acquire abnormal returns and thus, the strong form of EMH does not hold in this 

case.  

While these studies of strong-form EMH using cases of proprietary and insider information 

support the strong-form of EMH, the cases are mostly illegal. Cases of corporate executives and 

employees acting on insider information have often resulted in arrests and fines. A true test of 

EMH in the strong form has not yet been conducted due to data availability and legal issues. This 

dissertation using the dataset released in the aftermath of the financial crisis of 2007 and 2008 is 

perhaps the only true test of strong-form EMH.9 

2.2 Banks and Financial Crises 

2.2.1 Introduction 

Financial innovations introduced to the financial markets within the past three decades 

have brought complex practices to the banking industry. Traditionally, banks have been opaque 

9 Discussions might rise whether the Mexican debt moratorium of August 1982 could be a test of strong-form EMH. 
Event studies of the moratorium reveal that financial markets did not significantly react to the announcement 
because the unsustainability of the debt was partially known and a default was anticipated; partial information 
regarding the economic strength of the Mexican economy was available surrounding the moratorium announcement. 
This dissertation is different from other event studies because I don’t just test whether the market reacted to the Fed 
announcement, but also whether investors could predict which bank would borrow from which of the many lending 
facilities in the consequent months and years following the announcement; there was no data available which banks 
would borrow from the lending facilities. Therefore, this research is perhaps the only true test of strong-form 
efficient market hypothesis. 
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institutions by nature and therefore information asymmetry is more prevalent in the banking 

industry than in other industries. Diamond and Dybvig (1983) and Gorton (1985) explain the 

reasons why information asymmetry is more pronounced in the banking industry and how it affects 

banks liquidity and risk.  They argue that information asymmetry is more pronounced in the 

banking industry because banks provide “transformation”10 service. A bank makes loans on 

collaterals that are less liquid than the loans. This is an example of liquidity transformation. A 

bank may also make a long-term loan financed by short-term borrowing in the money market or 

by short-term deposits, an example of maturity transformation. Both liquidity and maturity 

transformation services affect bank’s liquidity and risk, which consequently makes banks 

vulnerable to runs.  Berger et al. (2000) asserts that the banking industry has become more opaque 

and more sensitive to bank runs and credit crunches as compared to 1970s.  

Due to the level of information asymmetry and opaqueness in the banking industry, 

investors rely on signaling information conveyed to the market about banks. Taking the signaling 

theory developed by Ross (1977), investors are expected to rely more on signals in the market 

when assessing the financial health of banking firms. On the other hand, the industry is very 

contagious in the sense that a negative signal about one particular bank can adversely affect the 

entire industry. This makes banks more sensitive to information revealed to the market about them 

and if the information is misinterpreted, banks become subject to runs and liquidity can dry up 

threatening the whole economy.  The contagion effects of a bank failure in the banking industry 

10 Here transformation services are referred to liquidity transformation and maturity transformation. A bank makes 
loans on collaterals that are less liquid than the loans. This is an example of liquidity transformation. A bank may 
also make a long-term loan financed by short-term borrowing in the money market or short-term deposits, an 
example of maturity transformation. Both transformation services make banks vulnerable to runs. 
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have been documented by Aharony and Swary (1983), Aharony and Swary (1996), Karafiath and 

Glascok (1989), and Akhigbe and Madura (2001).  

Given the risk of a bank run, bank disclosure of their loans, the associated risks with loans, 

and their other operations have traditionally been limited. This phenomenon has led to limited 

market discipline of the banking industry and has been used as grounds for direct regulation and 

supervision by many national governments.  

For the sake of clarity, I organize the literature review about the banking industry in two 

subparts. In part “i”, I review the literature on why banks have been traditionally regulated and in 

part “ii”, I review bank stock performance during financial crises in the context of efficient market 

hypothesis.   

 

2.2.1.i Why Are Banks Regulated? 

Banks have traditionally been different from other corporations due to their role as financial 

intermediaries and their nature of operations on higher leverage. A traditional bank in the simplest 

form accepts deposits and creates loans. The loans are the assets and the deposits are the liabilities 

of the banking firm. While deposits are subject to withdrawal at the discretion of the depositors, 

the loans are generally not subject to calls on demand by the banks. This creates potential solvency 

problem for banks if unexpected deposit withdrawals happen. Defaults on the loans are additional 

risks for the banks to manage. Substantial defaults would mean some depositors will not be able 

to withdraw all or part of their funds.  

The news about defaults would make depositors nervous and they would rush to withdraw 

their funds in order to avoid the risk of being the last depositor who wouldn’t be able to receive all 

or some of his/her funds. Moreover, even if a bank has a small number of defaults which could 
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easily be sustained, how information about the defaults is perceived by the depositors could make 

a perfectly solvent bank subject to a run and ultimately cause it to become bankrupt. This 

phenomenon has made banks hesitant to reveal information about their loans and the associated 

risks, in technical terms, about their assets quality. Because of the limited information about banks, 

agency problems are more prevalent in the banking industry. 

Due to relatively more prevalence of agency problems in the banking industry, and limited 

information about bank assets and operations, market-based mechanisms could fail to adequately 

discipline banking firms. Using this reasoning, many governments have established nonmarket 

regulatory mechanisms for banks. Some of these regulatory mechanisms include ratio for 

maximum level of leverage, ownership, corporate structure, and permissible activities.11 

The Banking Act of 1933, also referred to as the Glass-Steagall Act, brought about 

substantial regulation in the banking industry. Prior to the act, government regulation of banks was 

limited, government safety nets were nonexistent, and shareholders were exposed to extended and 

double liability. Under the extended and double liability, shareholders were required to make 

additional contributions to the bank if the bank became insolvent12. The Banking Act of 1933 

relinquished the extended and double liability, brought about new regulations to the banking 

industry and amended the creation of the Federal Deposit Insurance Corporation (FDIC). Esty 

(1998) analyzed the impact of extended and double liability on risk taking and portfolio choice 

11: See the i) Banking Act of 1933 ( Also known as the Glass-Steagall Legislation): limited commercial bank 
securities activities and affiliations with securities firms; ii) Dodd-Frank Wall Street Reform and Consumer 
Protection Act of 2010: authorized the creation of new agencies to oversee and regulate financial firms by promoting 
accountability, transparency, and to protect consumers from abusive financial services practices. 
12 For further discussion and history of double liability in the banking industry and related issues,  see Marquis and 
Smith (1937), and Sanders and Wilson (1995). 
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during the 1900-1915 periods. He found that severe shareholder liability rules induced bankers to 

select less risky portfolios and to operate with less leverage.  

Kane and Wilson (1996) studied the economic factors generating the political pressure to 

abandon the extended and double liability for national banks shareholders. Prior to Glass-Steagall 

Act, depositors and bank owners voluntarily negotiated extended liability in a joint effort to 

minimize the costs and distortions in the case of a bankruptcy. Kane and Wilson (1996) argued 

that as the number of banks grew and the economic conditions deteriorated in late 1920s and early 

1930s, depositors became less likely to collect from dispersed shareholders and depositors found 

it more costly to monitor management and co-owners.  The larger the bank, the more pronounced 

were these effects.  

This market mechanism failure, that depositors could not adequately collect from dispersed 

shareholders and shareholders could not effectively monitor the managers, required a new 

nonmarket mechanism in the banking industry. Congress ended the extended and double liability 

provision in 1934 and created the FDIC as the government regulatory entity to regulate and 

supervise banks, as well as to promote confidence in the banking industry.  

On the other hand, it has been debated that the nonmarket mechanisms created by 

government might have caused new agency problems in the banking industry.13 Do banks operate 

with high leverage for simple economic reasons or because the existence of a safety net created by 

the government allows them to take excessive risks? Do banks become larger to capture economies 

of scale or to capture greater government subsidy if a bank’s size determines how much subsidy it 

gets and if it is going to be rescued in case of a financial crisis? If the safety net provided by the 

13 For instance see Buser, Chen, and Kane (1981), Grossman (1992), Calomiris (1999), and Nier and Baumman 
(2006). 
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Federal Deposit Insurance Corporation (FDIC) was eliminated and government subsidy or rescue 

fund was not favoring larger banks (To-Big-To-Fail banks), would banks operate the same way 

they do today? 

Such questions have been extensively researched from many angles and there is substantial 

literature about the merits of government safety nets. However, these research questions are not 

the focus of this dissertation and therefore, I leave the discussion to the curiosity of the reader.14 

 

2.2.1.ii Bank Stock Performance, Financial Crises, and Efficient Market Hypothesis 

The efficient market hypothesis (EMH) plays a special role in the banking industry during 

financial crises because during such times information about whether a particular bank can survive 

or not becomes crucial for investors. Given the limited release of explicit information about banks, 

especially during a financial crisis, investors may rely more on signals emitted in the market that 

might carry implicit information. Certain news and events involving a particular bank directly or 

indirectly could carry important information about the bank. Investors may rely on such 

information and adjust their trading activities involving banks. Investor’s perceptions about the 

financial strength of banks are manifested in the stock price performance of banks. 

Cornell and Shapiro (1986) were among the first researchers who studied bank capital 

exposures to financial crisis when explicit information was not available. They studied U.S. banks’ 

capital exposure to the Latin American debt crisis of early 1980s. Prior to 1982, U.S. banks were 

not required by the Securities and Exchange Commission to disclose loans in each country.  

Starting with 1982 annual reports, U.S. banks were required to disclose their exposure to other 

14 For further discussions see Buser, Chen, and Kane (1981), Grossman(1992), Calomiris (1999), Demirguc-Kunt 
and Deragiache (2002), Barth et al (2004), and Nier and Baumman(2006). 
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countries. This new regulation resulted in the public disclosure of loans extended to each Latin 

American country.15    

Cornell and Shapiro conducted an event study to investigate whether the market could 

predict which banks were exposed to the Latin American crisis and be discriminated based on their 

fundamental ratios. They developed the “dribs and drabs” hypothesis in event studies implying 

that news arrive in dribs and drabs and a particular event may not have any significant effect on 

security prices, but cumulatively, they do have significant effects. They also tested the event effect 

of Mexico’s debt moratorium announcement on August 19, 1982, on the security prices of U.S. 

companies exposed to Mexican debt crisis. The event didn’t have significant effects on the stock 

market prices of the exposed banks, but many other events in the Latin America happening over a 

period of time did have significant effect on US Banks exposed to the crisis. Cornell and Shapiro 

concluded that the market as a whole predicted which banks were exposed to the Latin American 

debt crisis well before any disclosure of banks’ accounts. 

Schoder and Vankudre (1984) confirms Cornell and Shapiro’s work finding  a negative, 

but not statistically significant market reaction on the event day of August 19, 1982, when the 

Mexican government announced moratorium on foreign debt. Their study confirms the notion that 

markets partially predicted the event and therefore the debt moratorium was not a complete 

surprise.  

Bruner and Simms (1987) offer a different approach than the works of Cornell and Shapiro 

(1986) (hereafter CS), and Schoder and vankudre (1984) (hereafter SV). Bruner and Simms (1987) 

decompose the sample of banks in to two groups of “high-exposed” and “low-exposed” to 

15 In October 1982, the SEC required banks to disclose in their annual reports the amount of loans to foreign 
countries if the proportion of loans were greater than 1% of their total outstanding debts. For a complete description 
and discussion of the regulation, see Guttentag and Herring (1986) and Young (1985). 
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international debt. They test whether the Mexican debt moratorium was new information or the 

debt moratorium was indeed new information but investors could not differentiate between high-

exposed and low-exposed banks. They find a significant negative return upon the arrival of rumor 

and news before the announcement. While their findings do not rule out the “dribs and drabs” 

hypothesis of CS, they do suggest that investors made adjustments as a result of the August 19 

news. They find that the degree of exposure to Mexican loans was initially negatively related to 

returns, which suggests a temporary investor contagion16. They find no cross-sectional dependence 

of abnormal returns on the degree of exposure to Mexican loans on the announcement date.  

However, the cross sectional dependence became significant six days after the 

announcement. They found the dependence of abnormal returns six days after the announcement 

to be negatively related to the degree of debt exposure, suggesting investors made significant 

adjustments six days after the announcement.  

On the other hand, Jayanti and Jayanti (1997) assess the dichotomy between financial press 

and financial markets in the context of information efficiency. They studied the effects of news 

coverage of media and public announcements on U.S. banks exposed to the crisis. They conducted 

an event study of the Falkland War between Argentina and Britain in 1982 on the stock market 

prices of US banks with loans to Mexican institutions, but not to Argentina’s. Doing so, they tried 

to find “exogenous” event to US banks exposed to only Mexico’s debt crisis well before the debt 

moratorium announced by the Mexican government.  

The Falkland War spanned between April 2, 1982 and June 22, 1982, while the debt 

moratorium announcement in Mexico was on August 19, 1982. They found significant negative 

16 Aharony and Swary (1983) suggest that a number of investors react to a bank failure not because they know the 
financial strength of the bank, but because other investors react. This is referred to as the “investor contagion.” 
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stock market price reaction of US banks exposed to Mexico’s debt in reaction to the Falkland War. 

They assert that financial press recognizes a problem only when a major event happens and 

becomes news-worthy, while financial markets constantly monitor the unfolding of events and 

incorporate every piece of information in the valuation of stocks that are likely to be affected.  

They conclude that financial markets are efficient and properly incorporate not only “endogenous” 

events17, events having direct impact on prices of relevant stocks, but also “exogenous”18 events, 

those having indirect effect on the stock prices. 

Studying banks during the Great Recession of 2007 and 2008, Akhigbe, Madura, and 

Marciniak (2012)( here after AMM) assess banks stock performance with respect to their capital 

and exposure to the financial crisis. They test two competing hypothesis about banks’ level of 

capital, the capital absorption hypothesis and the capital signaling hypothesis. The capital 

absorption hypothesis is that banks with higher level of capital should perform better during a 

financial crisis because there is more cushion to absorb losses. This hypothesis assumes that a 

bank’s asset quality is independent of its capital. The capital signaling hypothesis asserts that the 

higher the capital levels of a bank during a financial crisis, the higher the capital exposure to 

financial risk. This hypothesis is based on the limited public information about asset quality of 

banks, making it difficult for investors to assess the quality of assets.  

Consequently, investors may associate the level of capital in a bank with asset risk, and 

hence the higher the capital levels in a bank during a financial crisis, the higher the exposure to 

asset risk. AMM use a sample of 288 US public banks to test these competing hypotheses and find 

17 According to Jayanti and Jayanti (1997), “endogenous events” are events having a direct impact. For instance, the 
impact of the Mexican debt moratorium on US banks with loans to Mexico on their balance sheets.  
18 “Exogenous events” are events which do not have a direct impact, but rather an indirect impact.” E.g. the impact 
of the Falkland War between Argentina and Britain in 1982 on the US banks exposed to Mexico’s debt crisis. 
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that banks with more capital19 experienced more severe stock price declines during the financial 

crisis of 2007 and 2008. This finding may be thought as supportive evidence for the “Greenspan 

Put” phenomenon.20 They also find that banks with more capital experienced higher betas and 

stock volatility.  

While Akhigbe, Madura and Marciniak (2012) studied the exposure of US banks to recent 

financial crisis and analyzed banking ratios, other researchers have studied how various 

government rescue programs have affected the banking industry. Adrian et al. (2009) studied the 

usage of Federal Reserve System’s primary dealer credit facilities and showed that the discount 

window usage increased from approximately zero to roughly $10 billion in April 2008 following 

the fed fund’s rate decrease to 25 basis points by the Federal Reserve System. They show that the 

discount widow usage increased sharply to $100 billion following the bankruptcy of Lehman 

Brothers and remained at above $40 billion through the end of 2009.  

Griffiths et al. (2011) and Kapercyzk and Schnabl (2010) studied the commercial paper 

market and the Federal Reserve’s response during the financial crisis. They investigate the 

commercial paper market and find that lower credit-quality commercial paper funding suffered 

more during the financial crisis. They claim to have found little evidence that the Fed’s liquidity 

facilities reduced the impact of the crisis until the Fed became a lender in the commercial paper 

market. They believe the crisis of 2007 and 2008 were primarily due to credit risk; liquidity was a 

secondary issue. 

19 More capital refers to higher ratio of tier 1 capital to risk weighted assets. 
20 The belief that the Fed provides a floor on Too-Big-To-Fail financial institutions is referred to as the “Greenspan 
Put” in financial markets. The term “Greenspan put” became prevalent in financial markets after Financial Times, 
on December 8, 2000, published an article on the possibility of moral hazards created by the Fed’s policy of 
intervention. Allan Greenspan was the chairman of the Fed at the time. Article retrieved from: 
http://www.webcitation.org/query?url=http://www.geocities.com/peronet/120801-fed-complacency.pdf&date=2009-
10-26+00:30:04, on 03/19/2014. 
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Li (2013) studied the effects of TARP funds on bank loan supplies and found that these 

effects could be translated into $404 billion of additional loans by the banks that received TARP 

funds. Akay et al. (2013) studied the Asset Backed Securities Money Mutual Funds Liquidity 

Facility (AMLF)’s effects and the beneficiaries of the lending facility and found that the AMLF 

program benefited primarily only two major banks, J.P. Morgan Chase, and State Street. The two 

banks dominated more than 90% of the loans made under AMLF program. These two banks earned 

economically and statistically significant cumulative abnormal returns of 2.28% and 2.49%, 

respectively, over the first seven days of the program after controlling for market returns and 

heteroskedasticity. 

 Duygan-Bump et al (2013) studied the overall effectiveness of the Asset-Backed 

Commercial Paper Money Market Mutual Fund Liquidity Facility (AMLF) and found that the 

lending facility helped stabilize asset outflows from money market mutual funds and reduced 

asset-backed commercial paper yields significantly.  

When addressing the stock market reaction of bank stock prices during the financial crisis 

in response to the lending facilities of the Fed, Cyree, Griffiths, and Winters (2013) have probably 

conducted the most closely related study. Using an E-GARCH model, they estimated the wealth 

effects of the Federal Reserve lending during the financial crisis to investment banks, “Too-Big-

to-Fail” banks and traditional commercial banks. They studied the stock market reaction to banks 

use of the discount window (DW), Term Auction Facility (TAF), Asset-backed commercial paper 

Money market mutual fund Liquidity Facility (AMLF), primary Dealer Credit Facility (PDCF), 

and Commercial Paper Funding Facility (CPFF). They found that borrowing from TAF had 

negative effects for all banks, and in particular for investment banks. Banks borrowing from the 

DW, initially had been positive, but subsequent borrowings had negative effects. Market reaction 
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to borrowing from other funding facilities had been mixed. They conclude that the market 

participants struggled to discern what access to those lending facilities meant. 

Viale and Madura (2014) study the change in overall riskiness of 24 large banks that failed 

or were rescued during the financial crisis of 2007 and 2008. Using a two–state Markov regime-

switching intertemporal capital asset pricing model, they find that the failed or rescued banks 

during the financial crisis had significant changes in their overall riskiness from 1973-2003 period 

to 2004-2007 period. Their study is the most recent article on US banks and their exposure to the 

financial crisis of 2007 and 2008. 

The aforementioned valuable research studies have addressed various aspects of banking 

firms in general and/or during the Great Recession of 2007-2008. However, they fell short of 

analyzing whether the market could anticipate the actions of the Fed and, more importantly, could 

discriminate among banks based on their financial ratios.  Given the announcement and creation 

of the Fed’s lending facilities on different dates, some several months apart, could the market 

anticipate which bank would use which of the facilities? Could the market predict ahead of any 

action by the Fed and distinguish between a financially healthy and unhealthy bank based on their 

characteristics?  These questions have not yet been sufficiently investigated and I attempt to 

address them in this research study. 
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CHAPTER 3 

UNCONVENTIONAL LENDING FACILITIES OF THE FEDERAL RESERVE 

On the onset of the financial crisis, bank funding markets, especially funds with maturity 

of longer than one day which is also referred to as “term fund,” came under severe liquidity 

pressure. The recent developments in financial markets over the last two decades prior to the 

financial crisis enabled financial institutions to finance their operations by short-term loans. A 

considerable amount of short-term loans were facilitated by commercial paper (CP). Banks issued 

secured and unsecured commercial paper to finance their operations as well as their investments, 

making commercial paper one of the most important financial tools. The dollar amount of 

outstanding unsecured commercial paper grew by $441.5 billion from December 2001 to 

December 2006, equivalent to an annual growth of 6.8%. Asset Backed Commercial Paper 

(ABCP) numbers increased by $368.6 billion, equivalent to 11.3% annual increase over the same 

period. About two third of the total commercial paper outstanding has been unsecured and more 

than 60% of all commercial paper have a maturity of 1 to 4 days.21 

 In summer 2007, the negative financial climate became intensified when a few prominent 

mortgage companies filed for bankruptcy and securities rating agencies such as S&P’s, Fitch, and 

Moody’s either downgraded or placed hundreds of securities on credit-watch22. Consequently, the 

market for commercial paper came to a near halt, financial institutions, especially banks, 

21 Source: author’s calculations based on The Federal Reserve Board, volume statistics for commercial paper 
outstanding.  
22 On July 11, 2007, Standard and Poor’s placed 612 securities backed by subprime residential mortgages on a 
negative credit-watch. Source: St. Louis Fed, Financial Crisis Timeline, available at: 
http://timeline.stlouisfed.org/pdf/CrisisTimeline.pdf, as of 03/18/2014 
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experienced difficulty rolling over their loans by issuing commercial paper. The situation was 

threatening the stability of the banking system and financial firms.23  

While some financial firms might have been in desperate need of funds during the crisis 

and the only source left seemed to be the Federal Reserve System, the traditional lender of the last 

resort function of the Federal Reserve System through its discount window (DW) failed to alleviate 

the problem. The failure seemed to be attributed to two fundamental problems with the DW. First, 

funding through the DW has traditionally been for loans of one day maturity24 while the financial 

markets needed term funds. The terms of loan from the DW could be rolled over in unusual 

circumstance, but the roll over decision remains at the discretion of the Fed. Second, the negative 

stigma attached to the DW visits might have discouraged banks from seeking funds through the 

DW. This was because the visits to DW could emit a negative signal about their financial stability 

and may trigger bank examination by the Fed and induce “harassment” costs for the bank.25 When 

the markets are volatile and firms are wary of counter parties’ default on obligations, a negative 

signal about financial stability could become crucial to the survival of a bank. Therefore, the DW 

was perhaps not a viable funding facility during the financial crisis of 2007 and 2008. 

Noting this situation, the Federal Reserve System acted accordingly and created a number 

of lending facilities tailored to providing funds to troubled institutions and facilitating specific 

segments of the financial markets, particularly, the CP and ABS markets. 

23 For further discussion of liquidity and credit crunch during the financial crisis of 2007-2008, please see 
Brunnermeier (2008). 
24 Source: The Federal Reserve Board. Available at: 
http://www.frbdiscountwindow.org/dwfaqs.cfm?hdrID=14&dtlID=75, as of 03/18/2014. 
25 Waller (1990) and Cosimano and Sheehan (1994) discuss the negative stigma and harassment costs attached to 
visiting the DW. 
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One of the first and most important funding facilities was the Term Auction Facility (TAF).  

The purpose of the TAF was to alleviate the negative stigma with the DW and provide funding to 

depository institutions, as well as other financial institutions for longer than 1 day. In order to 

remove any negative stigma with firms seeking funds from the Fed, TAF was to be held as auctions 

and the amount of loans to be auctioned off was pre-determined. The term of the loans were 

originally 28 days, but later in August 2008, they became 84 days. Each bank could submit a bid 

for an amount at a desired rate. The bid amount and rate of each bank, as well as the information 

about the firms were kept confidential. The amounts of loans were then awarded at a single rate, 

either the highest that depleted the amount auctioned, or the lowest of the bids. The loans were 

collateralized and the last auction was held on March 8 of 2010.26 

The creation of TAF did not seem to ease the credit and liquidity crunch. Less than three 

months after the creation of TAF, On March 7, 2008, the Fed began providing funds through open 

market operations (OMOs) by holding weekly auctions of funds for repurchase agreements of 

single-tranche securities.27 This funding facility is referred to as the Single Tranche Open Market 

Operation (ST OMO). Depository and non-depository institution could participate through Federal 

Reserve Bank of New York (FRBNY) primary dealers. Institutions sold the securities to FRBNY 

26 Information retrieved, compiled, and summarized based on various documents released by the Board of 
Governors of the Federal Reserve System. Documents available at: 
http://www.federalreserve.gov/monetarypolicy/taf.htm , as of 02/18/2014. 
27 A Single-tranche is a collateralized debt obligation designed by the bank and the investor working closely together 
to achieve a specific target. They are bespoke transactions, transactions which the investor has 100% say on the 
rating of the tranche, maturity of the transaction, coupon type (fixed or floating), subordinate level, type of collateral 
used…etc. 
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and engaged in a repurchase agreement in 28 days. The price spreads were ranging from one basis 

point to 3.76%.28 The program continued until December 30, 2008.29 

Almost concurrent to ST OMO, the Fed also created two more unconventional funding 

facilities, the Term Securities Lending Facility (TSLF) on March 11, 2008, and the Primary Dealer 

Credit Facility (PDCF) on March 16, 2008. The purpose of TSLF was to create liquidity by 

providing primary dealers with more liquid securities (U.S. Treasuries) in exchange with less 

liquid ones (ABCP, MBS,…etc.).  

The TSLF was an attempt to provide primary dealers with more marketable securities in 

order to facilitate funding and consequently ease the credit crunch. The term of the loan was for 

28 days and only the FRBNY primary dealers could participate in the auctions, which were 

conducted similar to those of the TAF. Five days after the creation of TSLF, the Fed created the 

PDCF with a very similar purpose, to provide primary dealers with funding. Unlike TSLF which 

provided liquid securities for exchange of less liquid securities, PDCF provided direct dollar funds. 

The fund terms were for one day, but could be rolled over for 45 days without a penalty. After 45 

consecutive days, a fee was to be assessed on an escalating scale. Both facilities continued until 

February 1, 2010.30 

The creation of these windows did not adequately help the commercial paper market, one 

of the crucial inter-bank funding sources. When the commercial paper market came to a near 

28 Source: author’s calculations based on data provided by the Federal Reserve System Board of Governors, 
retrieved from: http://www.federalreserve.gov/monetarypolicy/bst_tranche.htm, September 26, 2013. 
29  Information retrieved and summarized from documents released by the Board of Governors of the Fed. Available 
at http://www.federalreserve.gov/monetarypolicy/bst_tranche.htm, retrieved on 02/18/2014. 
 
30 Information retrieved, compiled, and summarized by Author based on various documents released by the Board of 
Governors of the Federal Reserve System. Documents available at: 
http://www.federalreserve.gov/monetarypolicy/tslf.htm and 
http://www.federalreserve.gov/monetarypolicy/pdcf.htm, as of 02/18/2014. 
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collapse in summer of 2008, the Fed created the Asset-Backed Commercial Paper Money Market 

Mutual Fund Liquidity Facility (AMLF). The purpose was to provide liquidity for Asset Backed 

Commercial Paper (ABCP), especially those from the Money Market Mutual Funds (MMMF). 

This facility was announced on September 19, 2008, and the first auction was held on September 

22, 2008. AMLF was administered by the Federal Reserve Bank of Boston (FRBB). All depository 

and non-depository institutions, at the discretion of the FRBB, were eligible to participate. The 

loans were collateralized by the ABCPs at their amortized values on the date of the auction. The 

rate of the loans was set at the primary credit rate and the maturities of the loans were equal to the 

maturity of the collaterals. The program ceased on February 1, 2010.31 

As the financial crisis showed persistence and the commercial paper market did not 

improve sufficiently despite the creation of the funding facilities, the Fed relaxed the terms and 

conditions of the AMLF and created a new funding facility, the Commercial Paper Funding 

Facility (CPFF). The facility was to directly provide liquidity in the commercial paper market, 

particularly the non-asset backed or unsecured commercial paper market. The CPFF was 

announced about a month after the creation of AMLF and started operations on October 27, 2008.  

All U.S. issuers of commercial paper, including U.S. issuers with foreign parent companies 

could seek funds through the program. The funds were distributed through two different named 

auctions based on the class of collateral. Schedule 1 auctions were based on better quality class of 

collateral, and Schedule 2 auctions were based on the rest of the collaterals. The rate charged on 

Schedule 1 loans was equal to the 3-month Overnight Index Swap (OIS) rate plus 100 basis points 

31 Information compiled and summarized by author based on the documents released by the Board of Governors of 
the Fed. Also available at http://www.federalreserve.gov/monetarypolicy/abcpmmmf.htm, retrieved on 02/18/2014. 
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and the rate on Schedule 2 loans were OIS plus 300 basis points. The program was originally 

planned to end on April 30, 2009, but continued operations until February 1, 2010.32 

In addition to these lending facilities aimed to provide funding for financial institutions in 

order to help them remain liquid and/or solvent, the Fed created another lending facility to help 

market participants provide households and small businesses with credit. This funding facility was 

the Term Asset-backed Securities Loan Facility (TALF). The purpose of the facility was to help 

the origination of new consumer and small businesses loans, which was overlooked until late 2008.  

TALF operations started on November 25, 2008 and any U.S. citizen, business or entity 

operational in the U.S., including branches of foreign parent companies could participate through 

sealed bid auction process. The collateral was only the newly issued non-mortgage asset backed 

securities with the highest investment rating (i.e. AAA rating). Eligible securities were primarily 

ABS secured by auto loans, credit card loans, student loans, and Small Business Association (SBA) 

guaranteed loans. The program was supported by the U.S. Treasury Department under Troubled 

Asset Relief Program (TARP). While the U.S. Treasury Department provided $20 billion of the 

initial auction of $200 billion, the Federal Reserve System approved up to $1 trillion fund for 

TALF if necessary.33 Table B.1 summarizes the lending facilities of the Fed during the financial 

crisis of 2007-2008. 

While each of these funding facilities has its own merits, it is worth noting that my point 

in this article is not to analyze the effectiveness or other aspects of the funding facilities. Our aim 

is to familiarize the reader with the extent and magnitude of funding provided to the financial firms 

32 Information compiled and summarized by author based on the documents released by the Board of Governors of 
the Fed. Also available at: http://www.federalreserve.gov/monetarypolicy/cpff.htm, retrieved on 02/18/2014.  
 
33 Information compiled and summarized by author based on documents released by the Board of Governors of the 
Fed. Documents available at http://www.federalreserve.gov/monetarypolicy/talf.htm, retrieved on 02/18/2014. 
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during the financial crisis. Among the funding facilities, the announcement and administration of 

TAF bear significant importance because it is a deviation from the Fed’s traditional implication of 

providing funds as the lender of the last resort. Hence, it is this lending facility’s announcement 

date which is of most importance to the financial markets. 
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CHAPTER 4 

DATA AND METHODOLOGY 

4.1 Data 

Data about the lending facilities of the Federal Reserve System come from Bloomberg L.P. 

The data set comprises the name of each bank and their daily balances from each of the Fed’s 

lending facility from August 1, 2007 to April 30, 2010. While each lending facility was established 

and closed during different periods, the above period covers all lending programs. By April 30, 

2010, all the lending programs were closed and all balances were paid off.  

Data about equity returns and financial ratios come from the Center for Research in 

Security Prices (CRSP) and Compustat. 

I restrict the sample to only US public banks classified by Bloomberg L.P. as banking firms 

and cross checked with their SIC codes. Non-commercial banks, such as investment banks and 

insurance companies are excluded from the sample. Foreign public banks with branches operating 

in the U.S. are also excluded from the sample. The resulting sample yields in 93 banks out of a 

total of 100 financial public firms that borrowed from the Federal Reserve System. Some these 

banks did not have corresponding data in CRSP and Compustat and were subsequently dropped 

from analysis. The final sample consists of 66 US public banks. Cyree et al. (2013) use the same 

database and identifies a total of 74 US public banks. However they do not use financial ratios of 

these banks in their analysis.  

 

4.2 Methodology 

To better organize the presentation of this part, I first set up the hypothesis and then discuss 

the research methodology. 
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 4.2.1 Hypotheses 

Hypothesis 1:   

The announcements of the Fed’s unconventional lending facilities had little effect on the 

stock market prices of the borrowing firms. This would happen if the news did not 

significantly affect investors’ perceptions about solvency and financial strength of the 

banks. It would also be the case if investors were able to predict the creation of such 

lending facilities (i.e. anticipate policy reaction) and appropriately discount the effects on 

the stock prices of the banks. 

Hypothesis 2:  

The announcements of the Fed’s unconventional lending facilities had significant effect 

on the stock market prices of the borrowing firms but the market could not anticipate the 

creation of the lending facilities and could not predict when and which banks were going 

to use these facilities.  

Hypothesis 3:  

The announcements of the Fed’s unconventional lending facilities had significant effect 

on the stock market prices of the borrowing firms and the market could anticipate the 

creation of these facilities and more importantly could predict when and which banks 

were going to use these facilities.  This case can be labeled as efficient market hypothesis 

in the strong form. 

 

4.2.2 Research Methodology 

 Conducting this research involves two main parts, one, estimating abnormal returns, two, 

cross-sectional ratio analysis. For clarity purpose, I discuss methodology in two subparts. 
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4.2.2.i Estimating Abnormal Returns 

In order to conduct event studies to test the hypotheses, we need to determine the “event 

dates” to estimate the abnormal returns. During the financial crisis news about government 

intervention arrived at different times and in different magnitudes, and which announcement or 

event bore the most importance is somewhat subjective. However, the creation of a Term Auction 

Facility (TAF) announcement by the Federal Reserve System on December 12, 2007 seems to be 

the most important event as it indicates the Fed’s intent to provide unconventional liquidity to 

banking firms. Also the TAF was the most popular and useful lending facility during the financial 

crises, as other lending facilities, such as CPFF, AMLF, and TALF, which were primarily directed 

to assuage liquidity problem in specific financial instrument markets.  

 To test whether the market could anticipate the creation of TAF and subsequent lending 

facilities, I utilize the event study approach invented by Fama et al. (1969), also frequently cited 

as FFJR (1969). 

First I set up the following “market” model for each bank stock j in the sample: 

                             𝑅𝑅𝑗𝑗𝑗𝑗  =  𝛼𝛼𝑗𝑗  + 𝛽𝛽𝑗𝑗   𝑅𝑅𝑚𝑚𝑗𝑗 +  𝑢𝑢𝑗𝑗𝑗𝑗                                    (1) 

For t = -300, -299,-298,…, -46 days  

Where: 

𝑅𝑅𝑗𝑗𝑗𝑗 :                   daily return for bank (j) for day (t),  t = -300 to -45 days prior to the event date 

𝑅𝑅𝑚𝑚𝑗𝑗 :                  daily return on broad stock market index, supplied by CRSP          

𝛼𝛼𝑗𝑗  𝑎𝑎𝑎𝑎𝑎𝑎 𝛽𝛽𝑗𝑗    :       parameters to be estimated 

𝑢𝑢𝑗𝑗𝑗𝑗:                    a random disturbance term with the assumption of mean zero, variance 

                          independent of t, and distribution independent of Rm. 

After estimating  𝛼𝛼𝑗𝑗 and 𝛽𝛽𝑗𝑗  using the above market model, I utilize the following model: 
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                   𝜀𝜀�̂�𝑗𝑗𝑗 = 𝑅𝑅𝑗𝑗𝑗𝑗 −  𝑎𝑎�𝑗𝑗  +  �̂�𝛽𝑗𝑗  𝑅𝑅𝑚𝑚𝑗𝑗            (2) 

                               For s = -30, -29,-28,…, +29, +30 days  

Where: 

𝑅𝑅𝑗𝑗𝑗𝑗 :                   daily return for bank (j) for day (s), s = -30 to +30 around the event date 

𝑅𝑅𝑚𝑚𝑗𝑗 :                  daily return of the market portfolio for s = -30 to +30 around the event date 

𝑎𝑎�𝑗𝑗 and �̂�𝛽𝑗𝑗 :         estimated parameters of bank (j) from model (1) 

 

The residual ( 𝜀𝜀�̂�𝑗𝑗𝑗 ) is referred to as the predictive residual in event studies. ∑ 𝜀𝜀�̂�𝑗𝑗𝑗 𝑗𝑗  is an 

estimate of the abnormal return (AR) for bank j during the event window (-30, +30 days around 

the event date) and  
∑ ∑ 𝜀𝜀�𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗  

𝐽𝐽
 is the average cumulative abnormal returns (CARs) across the sample.  

The pre-event time period for the estimation of 𝛼𝛼𝑗𝑗 and 𝛽𝛽𝑗𝑗 is 255 days from -300 to -45 days 

prior to the event date of “0” on December 12, 2007. The following timeline depicts the event 

study windows:  

 

 

 

 

 

where t1 and t2  are the beginning and the end of the event window. Next, the ARs and CARs are 

estimated for different event windows: (-01,+01), (-07,+01), (-07,+07), (-14,+1), (-14,+14), (-30, 

+1), and (-30,+30) day. 

 To test the statistical significance of estimated ARs and CARs, we need their standard 

deviations. One method to estimate the standard deviations is to assume that ARs are 

        

            

      -300   -46 𝑡𝑡1 0 𝑡𝑡2 days 

TAF Announcement Date: 
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independently and identically distributed. If ARs are indeed independent across firms and the usual 

assumptions of normal distribution including homoscedasticity holds, then the standard deviations 

could be calculated in the usual fashion and results of a t test would be reliable. Patell (1976) was 

one of the first researcher to test ARs and CARs. He assumed cross-sectional independence across 

firms and ignored the covariance terms when calculating the variance of CARs of the sample. 

However, the cross-sectional independence and identical variance across time assumptions may 

not be realistic in many cases, particularly in our case, because the firms are all in the same banking 

industry and subject to the same events. Variances of ARs may not be independent across time for 

a given firm. ARs may have increased variance during or around the event period, a phenomenon 

usually referred to as the “event-induced variance” in event studies.  

Researchers such as Jaffe (1974), Brown and Warner (1980), Collins and Dent (1984), 

Sefcik and Thompson (1986), and Boehmer, Musumeci, and Poulsen (BMP 1991) have addressed 

the cross-correlation and heteroskedasticity problems in event studies. Jaffe (1974) constructs 

portfolios of firms with possible high correlation in their returns and analyzes the portfolio returns. 

This portfolio approach will take the correlation affects across firms into consideration and can be 

thought in similar lines as combining two highly correlated variables when dealing with 

multicollinearity problem in regression models.  

On the other hand, Brown and Warner (1980) uses time-series to estimate a single variance 

for the whole portfolio of firms in the sample. Similar to Jaffe (1974)’s, Brown and Warner 

(1980)’s method takes the cross-sectional dependence across firms into account. But neither Jaffe 

(1974), nor Brown and Warner (1980) account for the variance change over time.   

Collins and Dent (1984) estimate the variance of the CARs using the generalized least 

square technique. Assuming stationarity over event and non-event periods, Sefcik and Thompson 
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(1986) utilize matrix techniques in order to form portfolios that address both cross-sectional 

correlation and heteroskedasticity in such event studies. BMP (1991) develops a test statistic to 

tackle the event-induced variance problem for firm specific events. First, they standardize the ARs 

by their estimated standard deviations based on the residual variance from the estimation or pre-

event window. Then they estimate the standard deviations of these standardized ARs in the event 

window period to utilize event window information in evaluating the statistical significance of 

average CARs. 

To better understand whether there is cross-correlation and increased variance, I will report 

all test statistics mentioned above. The difference among Patell (1976), Collins and Dent (194) 

and BMP (1991) will reflect the cross-sectional dependence and increased in variance in the 

sample. I will proceed with the discussion and interpretation of the test results in chapter 5. Table 

1 summarizes the test results utilizing the Brown and Warner (1980)’s portfolio time series 

approach. 34 

34 The test statistics of Patell (1976), Collins and Dent (1984), and BMP (1991) for the (-1, +1 day) event window 
are as follows: -11.432, -7.306, and -5.965, respectively. All these test statistics are significant at 1% level. 

Days 
Number of 

observations/+:- Mean CAR PWCAAR
Portfolio T ime-Series CDA~(Brown and 

Warner(1980) t
(-1,+1) 66 -2.53% -6.14% -2.187*

22:55 (0.014)

(-7,+1) 66 -2.22% 0.00% -1.108
26:51:00 (0.134)

(-7,+7) 66 -0.56% 0.00% -0.216
38:39:00 (0.414)

(-14,+1) 66 0.66% 0.00% 0.248
43:34:00 (0.402)

(-14,+14) 66 -2.44% 0.00% -0.677
31:46:00 (0.249)

(-30,+1) 66 3.89% 0.00% 1.029
52:25:00 (0.152)

(-30,+30) 66 12.16% 0.00% 2.328*
57:20:00 (0.01)

--------------------------------------------------------------------------------------------------------

Table 1: Cumulative Abnormal Returns and relevant tests statistics. The estimation period is -300, -45 days prior to the 
event date of December 12, 207 when TAF was first  announced and not yet started. CRSP Equally Weighted market index 
was utilized to estimate the coefficients of alpha and beta using the market model.

* 5%, ** 1%, and *** 0.1% Significance levels, P-values are in parentheses.  ~“Crude dependence adjustment” test
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To better see whether substantial cross-sectional dependence exists among firms in the 

sample, I utilize Jaffe (1974)’s method of analyzing all firms in the sample under one portfolio and 

estimate the abnormal returns of the portfolio. Jaffe (1974)’s method yields test statistic result of 

-2.187, the same as that of Brown and Warner (1980). Using Jaffe (1974)’s portfolio approach, the 

test statistics of Patell (1976), Collins and Dent (1984), and BMP (1991) for the (-1, +1 day) event 

window all yielded the same identical  result of -2.155, which is significantly smaller than the 

previous test statistics of -11.432, -7.306, and -5.96, respectively. Nonetheless, the test statistic of 

-2.155 is still significant at 5% level. The identical result of -2.155 for all three test statistics is due 

to the treatment of all the banks in the sample as a single portfolio with N=1. Tables B.2 and B.3 

summarize the tests statistics of the above studies. 

4.2.2.ii Allowing for Cross-Sectional Dependence in Estimating the Abnormal Return 

(Kolari and Pynnonen (2010) Method) 

Perhaps the best method to deal with cross-correlation in event studies with clustering is 

that of Kolari and Pynnonen (2010). They utilize scaled or standardized abnormal returns and 

propose a new t-statistic similar to that of Boehmer et. al. (BMP 1991). They propose an 

adjustment to the BMP test statistic and claim that this will correct for cross-correlation and 

heteroskedasticity. 

BMP (1991) uses scaled abnormal returns to define the following test statistic: 

𝑡𝑡𝐵𝐵 =  �̅�𝐴√𝑛𝑛
𝑗𝑗

(3) 
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where  �̅�𝐴 = 1
𝑛𝑛
∑ 𝑎𝑎𝑘𝑘�̅�𝐴𝑘𝑘
𝑞𝑞
𝑘𝑘=1 , �̅�𝐴𝑘𝑘 is the average scaled abnormal return in subgroup k, nk is the 

number of firms in subgroup k, s is the cross-sectional standard deviation of the event-day scaled 

abnormal returns defined as the square root of the sample variance, or  

 

𝑠𝑠2 = 1
𝑛𝑛−1

∑ (𝐴𝐴𝑖𝑖 − �̅�𝐴)2𝑛𝑛
𝑖𝑖=1 .     (4) 

 

 Following this, Kolari and Pynnonen (2010) show that: 

 

𝐸𝐸[𝑠𝑠2] = (1 − �̅�𝜌)𝜎𝜎𝐴𝐴2,      (5) 

 

where �̅�𝜌 is the average correlation of abnormal returns. It follows that if �̅�𝜌 is not zero, then 𝑠𝑠2 is a 

biased estimator of 𝜎𝜎𝐴𝐴2. Because 𝐸𝐸[𝑠𝑠2/(1 − �̅�𝜌] =  𝜎𝜎𝐴𝐴2, a feasible estimator of the variance 𝜎𝜎𝐴𝐴2 is: 

 

𝑠𝑠𝐴𝐴2 = 𝑆𝑆2

1−�̅�𝑟
 ,       (6) 

 

where  �̅�𝑟 is the average of the sample cross-correlation of the estimation period residuals. Taking 

Equation (6), Kolari and Pynnonen (2010) derive the following equation for variance: 

 

𝑠𝑠�̅�𝐴
2 = 𝑆𝑆𝐴𝐴

2

1−𝑛𝑛
 (1 + (𝑎𝑎 − 1)�̅�𝑟 ).     (7) 

 

Kolari and Pynnonen (2010) claims that using the variance (Equation (6)) in the t-ratio results in 

a scaled test statistics that accounts for both cross correlation and event-induced volatility in 
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testing for the mean event effect. They call this test statistic as ADJ-BMP (standing for adjusted 

BMP) and denote it as following: 

𝑡𝑡𝐴𝐴𝐵𝐵 = �̅�𝐴
𝑗𝑗𝐴𝐴�

= �̅�𝐴√𝑛𝑛
𝑗𝑗𝐴𝐴�1+(𝑛𝑛−1)�̅�𝑟

.     (8) 

 

Following this, Kolari and Pynnonen (2010) sets the following relationship between their test 

statistic (Equation 7) and that of the BMP (1991) as the following: 

𝑡𝑡𝐴𝐴𝐵𝐵 = 𝑡𝑡𝐵𝐵�
1−�̅�𝑟

1+(𝑛𝑛−1)�̅�𝑟
.      (9)35 

 

It is clear from Equation (9) that if the average cross-correlation among abnormal returns (�̅�𝑟) is 

zero, the ADJ-BMB and BMP tests statistics yields the same number.  

 The estimation of average cross-correlation among residuals (�̅�𝑟) in our sample resulted in 

an average cross-correlation of 0.3835. The adjustment to the BMP test statistic (� 1−�̅�𝑟
1+(𝑛𝑛−1)�̅�𝑟

 ) is 

therefore 0.1542 and it reduces the BMP test statistic of -5.965 to 0.9198, making it statistically 

insignificant.  

 Table 2 summarizes results for the BMP and Adjusted BMP test statistics along with 

Brown and Warner statistics for event windows of (-1,+1), (-3,+3), (-7,+1), (-7,+7), (-14, +1), and 

(-14 to +14) around the TAF announcement date. Discussions and interpretation of results will 

follow in chapter 5. 

35 𝑡𝑡𝐴𝐴𝐵𝐵 and 𝑡𝑡𝐵𝐵 are referred to as ADJ-BMP and BMP test statistics, respectively. 
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4.2.2.ii Cross-Sectional Regressions 

Once the ARs are calculated and tested for significance, the question is what explains these 

ARs. Are these ARs because of some firm specific ratios or characteristics? And more importantly, 

are ARs partly because the market believed the firms would visit one or more lending facilities in 

the following months or years? A statistically significant relationship between the ARs around the 

TAF announcement date and the peak amount of dollars borrowed from the lending facilities in 

the following months or years would indicate that the market predicted which banks would use the 

lending facilities just when the TAF was announced.          

Days 
Number of 

observations/+:-

Mean 
CAR/PWCAA

R/Median

Portfolio T ime-
Series (Brown and 
Warner(1980) t

 StdCsect 
(BMP 1991) t

Kolari & Pynnonen (adjusted 
BMP)

(-1,+1) 66 -2.53% -2.187* -5.965 -0.919803
22:55 -6.14% (0.014) (<.001) (>0.10)

-3.23%

(-7,+1) 66 -2.22% -1.108 -5.561 -0.8575062
26:51:00 -5.46% (0.134) (<.001) (>0.10)

-2.22%

(-7,+7) 66 -0.56% -0.216 -1.68 -0.259056
38:39:00 -2.94% (0.414) (0.047) (>0.10)

-0.80%

(-14,+1) 66 0.66% 0.248 1.156 0.1782552
43:34:00 1.48% (0.402) (0.124) (>0.10)

0.72%

(-14,+14) 66 -2.44% -0.677 -2.838 -0.4376196
31:46:00 -4.97% (0.249) (0.002) (>0.10)

-2.00%

(-30,+1) 66 3.89% 1.029 2.811 0.4334562
52:25:00 5.70% (0.152) (0.002) (>0.10)

4.14%

(-30,+30) 66 12.16% 2.328* 6.315 0.973773
57:20:00 21.17% (0.010) (<.001) (>0.10)

11.99%

Table 2: Cumulative Abnormal Returns and relevant tests statistics. The estimation period is -300, -45 days prior 
to the event date of December 12, 207 when TAF was first  announced and not yet started. CRSP Equally 
Weighted market index was utilized to estimate the coefficients of alpha and beta using the market model.

------------------------------------------------------

P-values are in parentheses. * For 5% significance level, ** for 1%        
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Additionally we would like to know whether the ARs were explained by fundamental firm 

characteristics such as size, debt-ratio, and liquidity ratios. Akhigbe, Madura and Marciniak 

(AMM, 2012) study bank capital exposure to the financial crisis of 2007 and 2008. They use a 

number of fundamental financial ratios in their analysis. Following AMM, I use the following 10 

bank financial ratios: bank capital to asset ratio (CAPASS), potential growth rate (GROW), 

holding-period return (HPR) as proxy for performance before the financial crisis, loan loss 

provision to asset ratio (LLPASS), bank stock liquidity (LN_VL), market to book ratio (MtoB), 

non-interest income to total income ratio (NONINT), return on equity (ROA), marketable 

securities (SECASS), and size (SIZE).  

Our incremental contribution is the addition of loan balance from the TAF (BLPERC), as 

well as, from all other lending facilities and modifying some of the ratios in AMM. Moreover, 

AMM investigate whether banks’ stock performance change from the (January 2005-March 2007) 

period to (April 2007-December 2008) period could be explained by changes in the financial ratios.  

Our unique contribution is to investigate the market reaction to the announcement of TAF and 

other lending facilities of the Fed and to test whether any significant abnormal returns could be 

explained by banks’ financial ratios. Details on these ratios are worth discussing before I set up 

the cross-sectional regression models.  

 

4.2.2.ii Cross-Sectional Explanatory Variables 

4.2.2.ii.a The Peak Dollar Amount Borrowed from the Fed (BLPERC) 

 The inclusion of dollar amount of loans from the unconventional lending facilities of the 

Fed during the financial crisis in analyzing bank stock returns is our unique contribution. Since we 

are interested to see if the market could predict which bank is going to borrow from the Fed, when 
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it is going to borrow, and how much it is going to borrow, we need to test and see if the ARs 

calculated around the TAF announcement date is explained by some measure of dollar amount 

actually borrowed in the following months or years by the banks. For this purpose, I calculate the 

highest loan balance of a bank during the financial crisis and divide it by the market value of the 

bank’s equity as of August 31, 2007 when the financial crisis had not yet taken off.  

 If a bank has multiple maximum balances at different times, I count the first maximum 

balance. For instance if a bank’s balance from lending facilities of the Fed reaches $100 million 

on March 5, 2008, reduces to $50 million in April 2008 and then increases again to $100 million 

on May 5, 2008, I consider March 5, 2008 as the date for the maximum loan balance of the bank. 

I denote this variable as BLPERC in our analysis. 

 TAF was the most popular lending facility during the financial crisis and only few banks 

borrowed from the other lending facilities. The very few number of banks borrowing from the 

other lending facilities yields too small samples to make any analysis statistically meaningful. 

Therefore, I only measure the total dollar amount borrowed from TAF and aggregate borrowing 

from all of the lending facilities as total borrowing. 

 I also analyze if banks’ stock performance over the entire period when the lending facilities 

of the Fed were functioning.  That is over the period from December 2007 to December 2009. I 

further break down our analysis to 1 month CAR, 3 months CAR, 6, 9, 12, and 24 months CAR 

and regress them on the 1 month, 3 months, 6, 9, 12, and 24 months average daily balance of loans 

from the Fed. Months are fiscal months starting from the 12th of December 2007 when the TAF 

was announced to 12th of the following months. For example 1 month CAR is calculated over the 

period from December 12, 2007 to January 12, 2008; 3months CAR is over December 12, 2007 to 
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March 12, 2008. If the 12th of a month falls on a weekend or national holiday, I calculate the 

balance amount on the following day, either 13th or 14th of the months.  

 The amount of debt balance will not change if the 12th of a month falls on a weekend or 

holiday and consider the following day, either 13th or 14th of a month. However CAR calculation 

would become problematic because daily returns on a weekend and/or holiday is not reported when 

the stock market is closed. For consistency purpose I use the following day when the market is 

open if the 12th of months fall on weekend or a holiday when the stock market is closed and no 

daily stock return is reported. 

 To calculate the average daily balance I add the daily loan balance and divide it over the 

past days beginning from 12th December. For example if a bank borrows $50 million from the 

TAF on December 18, 2007 and pays it off on January 25, 2008. The 1 month average balance 

will be $40.3226m (cumulative daily balance of $50m from December 18, 2007 to January 12, 

2008, 25 days. i.e. {25x$50m}/31). 3 months CAR will be $24.444 m (i.e. {44x $50m}/90; there 

are 44 days the bank had a daily loan balance from December 12, 2007 to March 12, 2008, and 

there are 90 days in the 3 months period). 

 

4.2.2.ii.b Bank’s Historical Returns (HPR) 

 Investor’s perception of a bank’s financial strength might partially be correlated with the 

bank’s historical returns and could affect stock performance of the bank in the following quarters. 

Therefore a measure of the banks historical returns should be included in the analysis. I measure a 

bank’s holding period return in the first quarter of 2007 and denote it as HPR. I also analyze HPR 

in the fiscal year ending on March 31, 2007. The rational why I don’t include HPR in the second, 

third, or last quarter of 2007 is to avoid possible contamination of returns to the financial crisis. 
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AMM state that they measure this ratio in the quarter before the financial crisis, but do not mention 

which specific calendar quarter. They also state they calculate stock performance to account for 

historical performance and denote it as STKPERF. However, in their model they use RUNUP with 

no further explanation and there is no STKPERF as a variable. I assume they renamed this ratio 

and use RUNUP in their model rather than STKPERF.36 

 

4.2.2.ii.c Market Value and Book Value (MtoB) 

 Akhigbe et al.(AMM 2012) state that “[b]ank exposure to the financial crisis could be 

partially dependent on their fundamental valuations, which reflect their expected growth and their 

perceived credibility.” They also assert that banks may exhibit a relatively high price/book 

multiple based on expectations that they will grow at a higher rate than other banks. They argue 

that a signal of an industry downturn could prevent growth and may cause the market to heavily 

penalize those banks whose valuations were highly influenced by higher growth expectations. I 

measure market to book value as the ratio of average market share price to book value of shares in 

the last quarter of 2007 and denote it as the MtoB in our analysis. AMM measures the ratio as the 

last day of the last quarter before the financial crisis. I assume they mean 31st March 2007.  

 The rational why I measure this ratio as the daily average over a quarter rather than on a 

single day (as in the case of AMM) is for smoothness of the ratio. Given that stock prices can vary 

substantially on a single day from their average values over a longer period of time, measuring the 

ratio on a single day might not be a good representative of the financial ratio. Measuring the ratio 

as the daily average over a quarter seems to be more appropriate in our study. 

 

36 Akhigbe et al.(2012), page 384. 
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4.2.2.ii.d Bank Stock Liquidity (LN_VOL) 

 More liquid securities perform better in financial markets than less liquid securities. For 

this reason, banks with relatively more liquid stocks are expected to perform better than other 

banks with less liquid stocks. To control for stock liquidity, I follow AMM and measure it as the 

natural log of the ratio of trading volume to the number of shares outstanding in the last quarter of 

2007 and denote it as LN_VOL in my models. AMM measures this ratio in the quarter before the 

crisis. I assume they refer to the first quarter of 2007. 

 

4.2.2.ii.e Bank’s Measure of Capital (CAPASS1) 

 A bank’s financial strength can be thought of as how much capital reserves it has available 

to sustain losses and/or considerable cash withdraws. Total capital reserves of a bank might not be 

adequately liquid to be converted in to cash for payments and/or to sustain unexpected deposit 

withdrawals. Therefore, total capital might not reflect liquidity strength of a bank, especially 

during a credit crisis. A more relevant measure of financial strength is defined as Tier 1 capital. 

From a regulator’s point of view, the core measure of a bank’s financial strength is the Tier-1 

capital. Tier 1 capital is considered the most loss-absorbing form of bank capital.37 

 The Federal Reserve System defines Tier-1 capital as the sum of common stockholder’s 

equity (retained earnings), qualifying noncumulative perpetual preferred stock, and minority 

interests in the equity amounts of consolidated subsidiaries less deductions for all or portion of 

goodwill, other intangible assets, credit-enhancing interest-only strips receivable, deferred tax 

37 Regulatory Capital Rule of The Office of the Comptroller of the Currency, the banking regulatory unit of the U.S. 
Department of Treasure. October 11, 2013 Final Rulemaking. Retrieved from http://www.occ.gov/news-
issuances/bulletins/2013/bulletin-2013-23.html on July 23, 2014.  
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assets, non-financial equity investments and certain items.38 AMM uses total capital to asset ratio; 

denote it as CAPASS, and use it as one of their financial ratios. I use Tier-1 capital to total assets 

and denote it as CAPASS1 in my models for the last quarter of 2007. AMM uses the total capital 

to total asset ratio over January 2005-March 2007, and April 2007-December 2008 periods.  The 

focus of AMM’s research is long term effects on this ratio on long-term returns during the two 

periods, before the crisis and during the crisis. My research focus is whether this ratio can explain 

any significant abnormal return due to the announcement of the TAF. 

 

4.2.2.ii.f Bank Size (SIZE) 

 Larger commercial banks are perceived to be more diversified, have lower risks, and have 

better chances to obtain funds from government and or private sources (Saunders et al. 1990) . 

Since September 1984, when the Comptroller of the Currency testified before the Congress that 

some banks were simply “too big to fail” (TBTF), a new literature on the TBTF phenomenon has 

developed in financial research. O’Hara and Shaw (1990) studies the wealth effect of deposit 

insurance on the value of being TBTF banks and finds statistically significant positive market 

perception regarding bank failures. While it’s tempting to further discuss TBTF phenomenon and 

bank solvency, my goal is to include relevant control variables in our analysis of market efficiency 

and the Fed’s unconventional lending facilities, not discussing whether TBTF banks fail or survive 

financial crises. I measure a bank’s size as the natural log of a bank’s total assets in the last quarter 

of 2007 and denote it as SIZE in our models. AMM does not mention in which period they measure 

it. 

38 Retrieved from http://www.federalreserve.gov/boarddocs/press/bcreg/2005/20050301/attachment.pdf on 
12/17/2013, at 8:00 am. 
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4.2.2.ii.g Marketable Securities (SECASS)39 

 An important liquidity measure for a bank is how soon it can convert its assets into funds. 

This depends on the level of marketable securities a bank holds. During normal times, holding 

more marketable securities may bear a higher opportunity cost for the banks as funds could be 

placed in alternative investments yielding higher returns. During a financial crisis, however, 

holding funds in marketable securities provides banks with more liquidity as having access to 

sources of funds to cover their unexpected losses become important. Akhigbe et al (2012) find a 

negative and significant relationship of a banks level of marketable securities and its stock returns 

between January 2005 and March 2007, and a positive and significant relationship for the period 

April 2007 to December 2008. I measure this ratio as the total of marketable securities divided by 

total assets in the last quarter of 2007 and denote as SECASS in our analysis. AMM measures it 

in the calendar year before the financial crisis. 

 

4.2.2.ii.h Loan Loss Provisions (LLPASS) 

 A bank’s preparedness to a potential loss in some of its assets can be considered as a sign 

of financial strength during a financial crisis. To measure how prepared a bank is or whether a 

bank has had experience with substantial loan losses in the past, I include the ratio of loan loss 

39 This ratio includes mortgage backed securities (MBS). The issue of Real Estate Loans as an explanatory variable 
has been raised in discussions. 15 of the 66 banks in the sample reported real estate loans in their balance sheets, as 
well as in their Call Reports. These loans made a tiny fraction of their total assets and the inclusion of a real estate 
loan ratio as one of the explanatory variables did not change any of the results. The ratio was not significant at all 
and therefore, I omitted the variable due to the zero real estate loan reported by the rest of the banks in the sample. 
This is perhaps due to the change in real estate loan practices of banks from “originate and hold” to “originate, 
securitize and sell” model. 
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provisions to total assets in the last quarter of 2007 and denote it as LLPASS. AMM calculates 

this ratio in the calendar year prior to the financial crisis. I assume they refer to 2006. 

 

4.2.2.ii.i Bank’s Growth Potential (GROW) 

 Herring and VanKudre (1987) suggest that banks exhibit lower risk when they have more 

growth opportunities. Based on this theory, a bank’s exposure during the financial crisis should be 

inversely related to its growth opportunities. However during a financial crisis, banks with 

previous rapid growth could also suffer more as growth potentials are not realized. Because of this 

rational, rapid growth is also considered a leading indicator of bank failure. 

I measure growth opportunities (GROW) based on the bank’s growth rate in total assets in 

the last quarter of 2007.  AMM calculate the ratio over the year before the crisis. Since the focus 

of this study is to investigate whether growth potential could explain abnormal returns during the 

TAF announcement in December 2007, I calculate the ratio in the last quarter of 2007, believing 

the last quarter growth is more relevant to this study of market reaction to TAF announcement in 

December 2007. 

 

4.2.2.ii.j Noninterest Income (NONINT) 

The primary revenue of a conventional commercial bank is derived from interest bearing 

products and loans. At the same time, these interest bearing loans and products become more 

exposed to default risk during a financial crisis, posing risk of loss in revenue for the banks. A 

secondary source of earnings for banks is the fees and other non-interest income. While the interest 

income of a bank during a financial crisis falls, the non-interest income may rise due to the fact 

that there would be more late payments, over-draft accounts…etc, all generating non-interest 
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income for the bank. Rogers and Sinkey (1999) find that banks with more nonconventional 

services generating non-interest income are less exposed to financial crises. By contrast, DeYoung 

and Rice (2004) notice that incremental increases in non-interest income by U.S. commercial 

banks do not result in better earnings when adjusted for risk. Stiroh (2004) and Stiroh (2006) 

confirms the higher risk association with non-interest activities of the bank and find that heavier 

reliance on noninterest income, particularly trading revenue, leads to higher risk as measured by 

return volatility and market beta.  

I measure the non-interest income of banks as the ratio of total non-interest income divided 

by total revenue in the last quarter of 2007 and denote it as NONINT. AMM measures it the same 

way but over the year before the financial crisis and denote it as FEEREV, perhaps standing for 

fee-revenue. It is not clear whether they mean fiscal year or calendar year. 

4.2.2.ii.k Return on Assets (ROA) 

 Another important financial strength measure for a bank is the ability to generate internal 

funds. Banks that can generate relatively higher returns on assets are expected to be more capable 

of generating internal funds and cope better with a liquidity crisis. I measure this strength by the 

ratio of net income to total assets of a bank in the last quarter of 2007 and denote it as ROA in our 

analysis. AMM do not mention the time period of this ratio in their analysis. 

 To test whether the ARs are because investors could predict when and how much each 

bank would borrow from the Fed I set up the following regression model: 

 

ARj,w = 𝛽𝛽0 +𝛽𝛽1BLPERCj  +  𝛽𝛽2CAPSS1j +𝛽𝛽3 GROWj +𝛽𝛽4 HPRj                                  (3) 

                 + 𝛽𝛽5LLPASSj + 𝛽𝛽6LN_VLj + 𝛽𝛽7MtoBj + 𝛽𝛽8NONINTj + 𝛽𝛽9ROAj 

                  + 𝛽𝛽10SECASSj + 𝛽𝛽11SIZEj   +  𝜀𝜀𝑗𝑗  
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where, “j” stands for each bank and “w” stands for each of the event windows for (-01,+01),  

(-07,+01), (-07,+07), (-14,+1), (-14,+14), (-30,+1), and (-30,+30) days around the event. Except 

for BLPERC, other variables are calculated over the last quarter of 2007. Given the fact that the 

TAF was announced on December 12, 2007 and launched on December 17, I would like to see if 

investors could determine which bank would borrow from the lending facility during the last few 

days of December or in the following months and years based on financials ratios around the 

announcement date of TAF. I also analyze 1 quarter and 2 quarter lags of these financial ratios to 

see how much of the ARs could be explained by the financial ratios 1 quarter and 2 quarters prior 

to the announcement date of TAF. 

 I also alter model (2) to calculate the average AR’s for each of the windows by testing the 

following model: 

 

ARj,w = 𝛽𝛽0 +𝛽𝛽1 BLPERC_devj  + 𝛽𝛽2 CAPSS1_devj +𝛽𝛽3 GROW_devj                         (4) 

            +𝛽𝛽4 HPR_devj   + 𝛽𝛽5 LLPASS_devj + 𝛽𝛽6 LN_VL_devj 

                 + 𝛽𝛽7 MB_devj + 𝛽𝛽8 NONINT_devj + 𝛽𝛽9 ROA_devj  

                 + 𝛽𝛽10 SECASS_devj + 𝛽𝛽11SIZE_devj +  𝜀𝜀𝑗𝑗 

 

where “_dev” is the deviation from the sample mean of each variable. This model yields the same 

estimates for the coefficients except for 𝛽𝛽0. The estimate for 𝛽𝛽0 equals to the average AR in the 

model. 
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 The errors in our regression models may not be independently distributed with equal 

variances, making the implications of Ordinary Least Squares (OLS) technique biased and 

inconsistent. However, Greenwald (1983) proves that: 

 

“as long as the correlation among the errors bears no relationship to the correlation among 

 the independent variables, then [OLS]… estimates of the coefficient variances are 

 asymptotically unbiased, no matter how severe the intercorelation of the residuals is or  

what form it takes.” (Greenwald 1983, p.335) 

 

 Equations (3) and (4) using OLS method is not the optimally correct method in this study 

given possible intercorrelation of the residuals, variance change from the estimation period to the 

event period and cross-sectional dependence of explanatory variables. Therefore, I report OLS 

regression results in Tables B.4, B.5, and B.6 for readers interested in comparing the OLS results 

with the results from the methodology I used to correct for the stated problems.  

Before discussing methods to correct for econometric problems, It is worth mentioning that 

I also test for one quarter and two quarters lags of the variables in model (3) to see if the AR’s 

could be explained by the ratios a quarter and two quarters prior to the TAF announcement. To 

avoid excessive models and notations, I add “L1” and “L2” to the beginning of each variables in 

model (3), omit the “dev_” prefix, and state the variables themselves rather than 𝛽𝛽1 , 𝛽𝛽 2  and so 

on.  The OLS results are summarized in Tables B.4, B.5 and B.6. 

 Due to the nature of banking industry and the event study I am conducting, intercorelation 

in the error terms, heteroskedasticity and cross-correlations among bank returns are suspected. 

Therefore, I borrow the portfolio methods suggested by Sefcik and Thompson (1986) to correct 

for dependence in the error terms and cross-sectional dependence. Then I borrow the methodology 
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developed by Karafiath (1994) to allow for the change in variance from the estimation period to 

the event period and adjust the results yielded by applying the Sefcik and Thompson methodology. 

Using an event study testing developed by Kolari and Pyonnonen (2010), I further analyze cross-

secitonal correlation of abnormal returns.  I discuss each of these methods in separate subsections. 

 

4.2.2.iii Cross-Correlation and Event Induced Variance in Cross-Sectional Regressions 

   Sefcik and Thompson (1986) Methodology 

Valid statistical inferences can be made using OLS regression when the error terms are 

independently and identically distributed (normal). However, if these assumptions do not hold, the 

validity of inferences about test results becomes questionable. Although Greenwald (1983) shows 

that coefficient estimates of OLS may be asymptotically unbiased, the cross-correlation and cross-

sectional heteroskedasticity in firm return process, from which abnormal returns or prediction 

errors are estimated, may pose serious statistical problem in event studies.  

To overcome the cross-correlation and heteoskedasticity in event studies, Jaffe (1974) used 

a portfolio approach. In his portfolio approach, he put all individual companies in one portfolio 

and analyzed abnormal returns on the portfolio. Doing so would take in to account the cross-

correlation among individual firms. Sefcik and Thompson (1986) extend the work of Jaffe (1974) 

to suggest a new methodology that would take both cross-correlation of return across firms and 

heteroskedasticity across firms and time. Their method involves two steps. First, portfolios of firms 

are constructed with weights satisfying a particular structure; and second, the portfolio returns are 

regressed on the market return and event variables. This method generates unbiased parameter 

estimates and standard errors that fully account for cross-sectional disturbance heteroskedasticity 

and interdependence.  
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 To employ Sefcik and Thompson (1986) method, assuming covariance stationarity, I first 

set up a matrix F with J rows and K columns, where J corresponds to firms in the sample and K 

corresponds to the explanatory variables plus a constant term. Since there are 66 firms in the 

sample and 11 explanatory variables, J=66, and K=12, including the constant term. Then I would 

define an X matrix such that:     

                                                  𝑋𝑋 = (F′F)−1F'               (5) 

 

 Matrix X, which has a dimension of 12 rows of 66 columns (66 weights), is then used to 

form 12 portfolios, each containing the 66 firms. The abnormal return on each portfolio is then 

influenced by the event as a function of the importance of only one variable (i.e. a single column 

of matrix F).  

 This methodology, although corrected for cross-sectional dependence, assumes covariance 

stationarity and does not allow for the event-induced variance change. To correct the results for a 

possible variance change, I use the method developed by Karafiath (1994). Nonetheless, 

unadjusted results are reported in Table 4 in the appendix. 

 

4.2.2.iv Allowing for Variance Changes in Event Studies 

  Karafiath (1994) Methodology 

  Karafiath (1994) utilizes Monte Carlo simulations and compares the finite sample 

performance of several estimators that may be used in cross-sectional regressions with security 

abnormal returns as the dependent variable. Alternative models of event-induced increase in stock 

return variance are examined for “event-clustering” scenario when cross-sectional correlation and 

heteroskedasticity in market model prediction errors are allowed to violate the fundamental 

assumption of ordinary least square (OLS), i.e. the independently and identically distributed 
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disturbance terms.  This problem of heteroskedasticity and cross-correlation, if not accounted for 

correctly will tend to over-reject the null hypothesis that there is no abnormal return.  

 Karafiath (1994) is among the first few researchers that develops event-study methodology 

that allows for hetersokedasticity and correlation in the predictive errors. He compares the 

efficiency and power of OLS, corrected least squares (CLS), weighted least squares (WLS), and 

feasible generalized least squares (FGLS) estimators when the predictive errors are subject to 

heteroskedasticity and serial correlation in event studies. He finds that using other complex 

estimators (i.e, CLS, WLS, and FGLS) may not yield any apparent advantage to OLS estimators. 

Nonetheless, the unique methodology he illustrates to allow for heteroskedasticity and correlation 

in predictive errors is the correct and relevant method I apply in my analysis. 

 Following Karafiath (1994) and others, the underlying bank security return-generating 

process in the nonevent, (estimation period) can be set up as the following: 

 

                                 𝑅𝑅𝑗𝑗𝑗𝑗 =  𝛼𝛼𝑗𝑗 +  𝛽𝛽𝑗𝑗  𝑅𝑅𝑚𝑚𝑗𝑗 +  𝜀𝜀𝑗𝑗𝑗𝑗 ,     (6) 

     for t= -300, -299,-298,…, -46, -45 days. 

 

For any day s in the event window, the underlying bank security return-generating process can be 

set up as the following: 

 

                   𝑅𝑅𝑗𝑗𝑗𝑗 =  𝛼𝛼𝑗𝑗 +  𝛽𝛽𝑗𝑗  𝑅𝑅𝑚𝑚𝑗𝑗 +  𝜏𝜏𝑗𝑗𝑗𝑗  +  𝜀𝜀𝑗𝑗𝑗𝑗 ,          (7) 

                          for s = -30, -29,-28,…, +29, +30 days . 

The estimated coefficient �̂�𝜏𝑗𝑗𝑗𝑗 is a predictive error, defined as actual minus predicted value �̂�𝜏𝑗𝑗𝑗𝑗 =

𝑅𝑅𝑗𝑗𝑗𝑗 − 𝑅𝑅�𝑗𝑗𝑗𝑗, where 𝑅𝑅�𝑗𝑗𝑗𝑗 =  𝑎𝑎�𝑗𝑗  +  �̂�𝛽𝑗𝑗  𝑅𝑅𝑚𝑚𝑗𝑗. All other terms are as defined previously. 
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 Karafiath (1994) states that “the relationship between the predictive error �̂�𝜏𝑗𝑗𝑗𝑗 and the 

unobservable abnormal return 𝜏𝜏𝑗𝑗𝑗𝑗  may be written as: 

�̂�𝜏𝑗𝑗𝑗𝑗 =  𝜏𝜏𝑗𝑗𝑗𝑗  + 𝜂𝜂𝑗𝑗𝑗𝑗 ,      (8) 

 

where    𝜂𝜂𝑗𝑗𝑗𝑗  ≡  (𝛼𝛼𝑗𝑗 −  𝑎𝑎�𝑗𝑗) + � 𝛽𝛽𝑗𝑗− �̂�𝛽𝑗𝑗�𝑅𝑅𝑚𝑚𝑗𝑗 + 𝜀𝜀𝑗𝑗𝑗𝑗.”     (9) 

 

 The explanatory firm specific variables defined in section 4.2.2.ii can then be used to 

explain the abnormal returns, 𝜏𝜏𝑗𝑗𝑗𝑗  . As discussed in section 4.2.2.iii, following Sefcik and 

Thompson (1986) methodology, I can denote a J x K matrix of these variables and a J x 1 column 

vector of abnormal returns on day s as 𝜏𝜏𝑗𝑗 ,  where J=66, and K=12. Denoting J x K matrix as F 

matric, then 

  

“the relationship between 𝜏𝜏𝑗𝑗  and F may be written as a linear function,  

 𝜏𝜏𝑗𝑗 = 𝐹𝐹𝛤𝛤𝑗𝑗 + 𝜇𝜇𝑗𝑗,       (10) 

where 𝛤𝛤𝑗𝑗 is a Kx1 vector of unknown parameters and 𝜇𝜇𝑗𝑗 is a Jx1 random vector. The  

random vector 𝜇𝜇  allows for cross-sectional variation in the abnormal returns that is  

unrelated to firm-specific characteristics.” Karafiath (1994, p. 281) 

 

 Following Karafiath (1994), combining Equation (8) and Equation (10), yield the following 

relationship to be estimated:  

�̂�𝜏𝑗𝑗 = 𝐹𝐹𝛤𝛤𝑗𝑗 + 𝜀𝜀𝑗𝑗,       (11) 

  

where 𝜀𝜀𝑗𝑗  ≡ 𝜂𝜂𝑗𝑗𝑗𝑗 +𝜇𝜇𝑗𝑗  and �̂�𝜏𝑗𝑗  is a  J x 1 column vector of prediction errors on day s.   
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“Hypothesis tests involving the parameter vector 𝛤𝛤 require an assumption about the covariance 

 matrix of errors in Equation [(10)]. To clarify the exposition, [I] denote the [covariance 

 matrix of (J X J dimensions)] of [the] market model disturbances from [the estimation  

period (-300 to -45 days prior to the event)] as Ω, [and] the covariance matrix of the [event  

period (-30 to +30 days around the event)] as Ѵ𝑗𝑗, i.e., 𝐸𝐸(𝜀𝜀𝑗𝑗 𝜀𝜀𝑗𝑗′) = Ѵ𝑗𝑗.” Karafiath (1994, p281-282). 

 

 Karafiath (1994) demonstrates three different cases regarding relationship between the 

covariance matrix in the estimation period, Ω, and the covariance matrix in the event period, Ѵ𝑗𝑗, 

of which the following case is relevant to this study40: 

 

𝐸𝐸(𝜀𝜀𝑗𝑗 𝜀𝜀𝑗𝑗′) = Ѵ𝑗𝑗 = 𝜆𝜆𝑗𝑗2 Ω [1 + 1/𝑇𝑇1 + (𝑅𝑅𝑚𝑚𝑗𝑗 − 𝑅𝑅�𝑚𝑚1)2/∑𝑟𝑟2] ,   (12) 

where  

𝜆𝜆𝑗𝑗2 = an unknown constant to be estimated; 

Ω = a J X J non-event (estimation period, -300, -45 days prior to the event) covariance  matrix 

such that the jth diagonal element of Ω is 𝜎𝜎𝑗𝑗2 and the i, j element is 𝜎𝜎𝑖𝑖𝑗𝑗; 

σj2 = variance of the disturbance term in Equation (6); 

𝑇𝑇1 = number of observations in the estimation interval; 

𝑅𝑅�𝑚𝑚1 = mean value of the market return in the estimation interval; 

𝑅𝑅𝑚𝑚𝑗𝑗 = value of the market return on day s in the event interval; and  

∑𝑟𝑟2 =  ∑ (𝑅𝑅𝑚𝑚𝑗𝑗 − 𝑅𝑅�𝑚𝑚1)2𝑇𝑇1
𝑗𝑗=1 , where 1=-300th day, and 𝑇𝑇1= -45th day prior to the event. 

40 Karafiath (1994) denotes this case as Case 2, p. 282. (i.e., the event period covariance matrix is a scalar multiple 
of the estimation period matrix ( after adjusting by out-of the sample factors)). 
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 Karafiath (1994) also raises an alternative relationship between Ω and Ѵ𝑗𝑗 such that the 

event period covariance matrix equals the estimation period matrix adjusted by the out-of sample 

factors plus a constant added to the diagonal: 

 

𝐸𝐸(𝜀𝜀𝑗𝑗 𝜀𝜀𝑗𝑗′) = Ѵ𝑗𝑗 = Ω [1 + 1/𝑇𝑇1 + (𝑅𝑅𝑚𝑚𝑗𝑗 − 𝑅𝑅�𝑚𝑚1)2/∑𝑟𝑟2] + σµ 
2 I ,  (13) 

 

where σµ 
2 is the variance from Equation (10) and all terms defined as previously. The I is a JXJ 

identity matrix and 𝜎𝜎𝜇𝜇 
2𝐼𝐼 = 𝐸𝐸(𝜇𝜇𝑗𝑗 𝜇𝜇𝑗𝑗′).  

 Karafiath (1994) illustrates that even if the relationship between the covariance matrices Ω 

and  Ѵ𝑗𝑗 is assumed to be multiplicative (as in Equation (12)), while the true relationship is 

determined by a constant added to the diagonal of the Ω matrix (as in Equation (13)), the 

multiplicative case (Equation (12)) will still be well-specified and does correspond to the 

significance level of statistical tests. Therefore, I use Equation (12) in this study to allow for 

possible heteroskedastiticy in my analysis. 

 The relevant question is now how to estimate 𝜆𝜆𝑗𝑗2. A feasible generalized least squares 

(FGLS) estimator of 𝜆𝜆𝑗𝑗2 can be stated as the following: 

 

 𝜆𝜆�𝑗𝑗2=�̂�𝜂′ʋ𝑗𝑗−1�̂�𝜂/(𝐽𝐽 − 𝐾𝐾)         (14)41 

where �̂�𝜂 is a J x 1 vector of FGLS residuals, J being the number of banks in the sample and K, the 

number of independent variables including the constant term. An alternative estimator of  𝜆𝜆𝑗𝑗2 may 

be obtained from the least squares of residuals as demonstrated by Karafiath (1994): 

41 The equation is derived and illustrated by Greene (1990)  p. 388, eq. 13-25.  
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 𝜆𝜆�𝑗𝑗2=𝜀𝜀̂′𝜀𝜀̂ /𝑡𝑡𝑟𝑟{ Ѵ𝑗𝑗𝑀𝑀 }     (15) 

 noting that: 

𝜀𝜀 � = 𝑀𝑀𝜂𝜂,     (16) 

and           𝜀𝜀̂′𝜀𝜀̂ = 𝜂𝜂′𝑀𝑀𝜂𝜂 .            (17) 

“Using the property of a scalar that a scalar is equal to its trace and the fact [that] the M [matrix] 

is idempotent” (Karafiath 1994, p. 298), then: 

 

  𝐸𝐸(𝜀𝜀̂′𝜀𝜀̂ ) = 𝐸𝐸(𝑡𝑡𝑟𝑟 { 𝜂𝜂′𝑀𝑀𝜂𝜂 } ) =  𝑡𝑡𝑟𝑟 {𝐸𝐸(𝜂𝜂′𝜂𝜂𝑀𝑀) = 𝜆𝜆𝑗𝑗2 𝑡𝑡𝑟𝑟 { Ѵ𝑗𝑗𝑀𝑀 },    (18) 

 

where Ѵ𝑗𝑗 can be estimated by a consistent estimator Ѵ𝑗𝑗�.  The estimation results in 𝜆𝜆𝑗𝑗 of .6802, 

.3861, .2951, .4320, .2532, and .2872 for event windows of (-1, +1), (-3,+3), (-7,+1), (-7,+7),  

(-14,+1), and (-14,+14) days around TAF announcement date, respectively. 

Adjusting the t-ratios of explanatory variables by 𝜆𝜆𝑗𝑗 will allow for the variance to change 

from the estimation period to the event period in the Sefcik and Thompson method. Table 3 

summarizes the results of Sefcik and Thompson coefficients adjusted by 𝜆𝜆𝑗𝑗 as proposed by 

Karafiath (1994). Unadjusted Sefcik and Thompson coefficients are reported in Table B.2. 

Discussion and interpretation will follow in chapter 5.  
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Table 3: Cross-sectional regression results for selected event windows utilizing Sefcik and Thompson (1986) methodology to 

correct for cross-sectional correlation among abnormal returns and Karafiath (1994) methodology to allow for variance change. 

Event Windows/ 

Variables 
(-1,+1) (-3,+3) (-7,+1) (-7,+7) (-14,+1) (-14,+14) 

TAF BLPERC 0.09359*** 0.073073** 0.126118*** 0.174121*** 0.02163 -0.035538 

HPR1qmar07 -0.168998*** -0.193814*** -0.121604*** -0.372841* -0.0751421* -0.27701*** 

MtoB 0.000023*** 0.000007* 0.000023*** 0.000015** 0.000014*** 0.000015** 

LN_VOL -0.024644*** -0.006649 -0.0162*** 0.002321 -0.010834* -0.019283** 

CAPASS1 -0.3873450 4.568213*** -2.897175** -0.889491 -5.285713*** -3.01418 

SIZE -0.004358* 0.002145 -0.00675*** -0.01483*** 0.002154 0.003602 

SECASS 0.676954 2.125099* -1.608292* 1.159326 -5.643974*** 0.447691 

LLPASS -0.793227 -5.12006 5.01628* 11.25802* 4.518766 5.592688 

GROW 0.066733*** 0.054204*** 0.116333*** 0.127649*** 0.087196*** 0.228944*** 

NONINT -0.000359 -0.000391* -0.001214*** -0.000239 -0.002135*** -0.00233*** 

ROA -3.99587 -0.64412 -14.37741*** -11.70633** -15.311702*** -16.1817*** 

_cons -0.026202** -0.023942** -0.021414*** -0.003758 0.008142 -0.021095 

-----------------------------------------------------------------------------------------------

-   
  

Legend: * 5%, ** 1%, *** 0.1%           

 

4.2.2.v The “Dribs and Drabs” Hypothesis in Event Studies 

 Cornell and Shapiro (1986) Methodology 

 Studying the Mexican debt crisis of Latin America in the early 1980’s, Cornell and Shapiro 

(1986) suggest that news is during the Latin American debt crisis arrived in “dribs and drab,” 

making it difficult to utilize event studies with relatively short event windows of few days. They 

argue that a specific event during the Mexican debt crisis might not have had significant effect on 

stock prices of US banks involved in the crisis. Rather, the aggregate of a number of events spread 

over a longer period of time, few months or year, could have significant effect. Therefore, they 

argue that conventional event studies with shorter event windows of few days are not be 

66 



appropriate  in analyzing the impact of Mexican debt crisis on US banking firms involved in the 

crisis. Instead, they suggest that returns or abnormal returns should be calculated over a very long 

period, a few months to few years. Borrowing their methodology, I calculate the cumulative 

holding period return for 1 month, 2 months, three months, up to 28 months, from December 2007 

to March 2010 and regress them on the 1st quarter financial ratios of 2007.  

The reason why I would like to regress them on the 1st quarter of 2007 data is to avoid 

contamination to the events during the financial crisis period. Our purpose is to see if the market 

could anticipate which bank would experience financial difficulties during the financial crises 

based on their financial ratios just before the crisis unfolded. Table 4 and Table 5 summarize the 

results for selected time periods, ranging from 1 month to 28 months. Discussions and 

interpretations of results will follow in chapter 5. 
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Table 4: Cornell and Shapiro (JBF 1986) : Dribs and Drabs Hypothesis: 

Regression of holding period returns (HPY) for 1 month, 4 months, 7, 10, 13, 16, 19, 22, 25, and 28 months, regressed on financial ratios calculated for 2007, third quarter. 

----------------------------------------------------------------------------------------------       

Variable HPY1_2007q3 HPY4_2007q3 HPY7_2007q3 HPY10_2007q3 HPY13_2007q3 HPY16_2007q3 HPY19_2007q3 HPY22_2007q3 HPY25_2007q3 HPY28_2007q3 

             

HPR1qdec07 .2163*** 0.2259 .3720* 0.1975 -0.2113 0.1521 0.2488 0.4342 0.3012 0.3318 

MtoB 0.0000 0.0001 .0001* 0.0001 .00014* .00014* .00017** .00018226* .0002* .0002* 

LN_VOL 0.0103 -0.0007 -0.0341 0.0239 -0.0142 -0.0533 -0.0681 -0.0333 -0.0772 -0.0464 

CAPASS1 -0.4007 -3.4526 0.2945 -13.5147 -20.6174 -9.7538 -1.7002 0.4279 -8.5991 -9.9439 

SIZE -0.0089 -0.0165 -0.0072 -0.0365 -.05655* -0.0287 0.0048 0.0172 0.0172 0.0132 

SECASS 1.1985 -1.2334 11.0538 1.3728 9.3974 -0.8703 -7.8889 -1.1899 -16.7974 -16.106 

LLPASS -2.6960 10.505 -29.0871 -26.476 -86.2926 -55.1782 -78.7829 -86.5103 -87.5888 -97.9881 

GROW 0.0573 -0.2856 -0.2098 -0.7215 -0.2679 -0.2451 -0.1502 -0.3441 -0.3699 -0.4247 

NONINT -0.0018 -.0065* -0.0038 -0.0079 -0.0023 -0.0024 -0.0034 -0.0045 -0.0018 -0.0027 

ROA -11.0564 -23.9206 4.5523 30.198 35.0801 -20.0686 -36.4577 -32.4199 5.5353 13.0149 

_cons 0.0485 0.0819 -0.3368 0.0136 -0.0127 -0.3242 -.58494* -0.6516 -.7461* -0.6589 

-----------------------------------------------------------------------------------------------       

legend: * p<0.05; ** p<0.01; *** p<0.001               
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Table 5: Cornell and Shapiro (1986)'s "Dribs and Drabs" hypothesis with “total cumulative loan balance from all lending 

facilities” and TAF balance ratios defined in section 4.2.2.ii.k.  Regression results of Cumulative Abnormal Returns (cars) on 

ratios. The start date of abnormal returns is from the announcement date of TAF on December 12, 2007. 

  1Month CAR 3Months CAR 6Months CAR 9Months CAR 12Months CAR 24Months CAR 

total_cum_~1 0.00213       

taf_cum_me~1 -0.00179       

total_cum_~3  0.00377*      

taf_cum_me~3  -0.00374*      

total_cum_~6   0.00002     

taf_cum_me~6   -0.000151*     

total_cum_~9    0.00000    

taf_cum_me~9    0.00000    

total_cum~12     0.00002   

taf_cum_m~12     -0.00003   

total_cum~24      -0.00006 

taf_cum_m~24      0.00005 

HPR1qmar07 -0.522*** -1.202*** -1.278*** -1.499*** -0.943* -0.24100 

HPR1ydec07 -0.03690 -0.05990 -0.161** -0.463*** -0.390*** -0.283* 

MtoB 0.00001 0.00007 0.00011 0.000135* 0.00010 0.00011 

LN_VOL 0.02630 -0.01600 0.05270 0.0975* 0.01770 0.02810 

CAPASS1 -1.12900 -5.02100 -0.44800 -4.14800 4.57800 19.56000 

SIZE -0.00695 -0.02770 -0.03540 -0.0843*** 0.00994 0.11800 

SECASS 26.62*** 48.99*** 37.22* 24.76000 -14.72000 -26.20000 

LLPASS -4.63000 -7.50100 -9.31200 6.60300 27.64000 14.10000 

GROW -0.02610 0.24600 0.01200 0.06290 -0.47000 0.23500 

NONINT 0.00136* 0.00280** 0.00331** 0.00267* 0.00275 0.00358 

ROA -1.48800 1.61500 -7.19300 -4.96200 -24.63000 -46.37000 

_cons 0.04540 0.09720 0.04870 0.467* -0.32300 -1.368* 

-------------------------------------------------------------------------------------------    

Legend: * p<0.05, ** p<0.01, *** p<0.001         
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CHAPTER 5 

RESULTS AND DISCUSSION 

5.1 Market Reaction to the TAF Announcement Event 

 The Fed announcement of launching unprecedented lending facilities initiated by the 

announcement of TAF on December 12, 2007 had a negative effect on the stock prices of the 

banking firms. This is counter-intuitive as providing funds to the fund-stripped banking industry 

at a critical time when banks were struggling to stay solvent was expected to have a positive effect, 

especially for the banks that later heavily borrowed from the lending facilities. 

Why would the news of availability of new sources of funds to the struggling banks have 

a negative impact on the banks’ stock prices? It is perhaps explainable in the context of 

“harassment costs” hypothesized by Cosimano and Sheehan (1994) who suggest that visiting the 

discount window of the Federal Reserve increases the probability of audit by the Fed.  

A second explanation is perhaps the “negative effects of funds.” Not all types of funds 

should be deemed to be contributing to the overall financial strength of a firm. A firm having more 

funds available during a critical time when funds are scarce in financial markets is a positive 

financial attribute. However, having more funds from sources that may cause significant future 

costs and/or conveys a negative signal about the possibility of going out of business and having to 

stockpile cash may discourage lenders and clients from continuing to do business with the firm. 

This way of acquiring funds has the negative effects of reducing potential business opportunities 

for the firm and further damages its credit-worthiness.  

To understand this, let’s refer to the analogy I stated in the introduction part of this 

dissertation. The merchants are struggling to stay solvent because of the lack of funds in the town. 

If a merchant can obtain more funds than its competitors through normal channels, it is a good 
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thing and it should be perceived a positive attribute to the merchant. The higher the amount of 

funds the merchant has on its balance sheet, the better its financial health. However, if the merchant 

has more cash on its balance sheet and the funds are loans from the powerful businessman, then 

the merchant shall not be deemed to be financially better than other merchants even though he/she 

may have more funds available. The question whether a merchant should borrow from the 

powerful businessman or face the probability of going out of business is a question of cost and 

benefit analysis. The merchant should also take into account the possibility of going bankrupt 

despite borrowing from the businessman or the possibility of requiring funds from the businessman 

conveying a negative signal to other lenders and clients. 

Table 1 summarizes the stock market reaction to the TAF announcement on banking firms. 

The mean cumulative abnormal return (CAR) for 1 day around the event (i.e. -1 to +1 days) is -

2.53% and statistically significant at 0.05 levels based on Brown and Warner(1980) test statistics 

which takes into account cross correlation of the error term. However, when I analyze it further to 

correct for event-induced variance in the error terms using the method proposed by Kolari and 

Pynnonen (2010), the CAR of -2.53%, one day around the event date is no longer significant at 

any meaningful significance level. The same is true for CARs of longer event windows. This 

implies that there is significant cross-correlation among returns across the banking industry and 

changes in variance in the event window.  The existence of cross-correlation among returns 

supports the notion that the banking industry is a closely related industry and returns are 

contagious.  

 

5.2 Ratio Analysis (Sefcik and Thompson (1986) and Karafiath (1994) Methods) 

 Taking the possibility of cross-sectional correlation among bank returns as well as bank 
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ratios, first I used the Sefcik and Thompson (1986) portfolio method to analyze whether the CAR 

around the TAF announcement could be explained by bank ratios. Then, I used the Karafiath 

(1994) method to allow for variance change. Table 3 summarizes the results of Sefcik and 

Thompson (1986) method adjusted for variance change as proposed by Karafiath (1994). For 

comparison, I also report results of Sefcik and Thompson (1986) method not adjusted for variance 

change in Table B.7.  

One of the main research questions I was trying to address in this study was whether the 

stock markets are efficient in the strong-from. That is to test whether investors predicted around 

the announcement date which banks would borrow from the Federal Reserve System through its 

newly created lending facilities in the subsequent months and years and properly discounted the 

information. To test this, I created the variable BLPERC which is the maximum loan balance of 

banks from the TAF as a percentage of their market cap.  

The maximum loan balance occurred in the months and years after the TAF announcement 

date. The coefficient of this variable when adjusted for variance change is statistically insignificant 

at 0.1% level for CAR of one-day, three-days and seven-days around the TAF announcement date. 

This implies that investors predicted the amount of loans banks would borrow and properly 

discounted the information around the TAF announcement date. This may be supportive evidence 

that stock markets are efficient in the strong-form and can incorporate all public and classified 

information into the stock prices. 

Another interesting result emerges from the sign of the BLPERC ratio. The sign of 

BLPERC coefficient is positive which implies that, although the TAF announcement was a bad 

news, banks that borrowed more from the Fed experienced less dramatic stock price fall. The 

implication of this positive sign is that investors perceived borrowing more from the Fed as a sign 
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of possible wealth transfer. In other words, the announcement, although a bad news for all banks, 

was less bad news for banks which borrowed more from the Fed. This supports the “Greenspan 

put”42 notion that the Fed puts a floor on the value of banks.  

 It is important to note that BLPERC ratio is calculated as the maximum amount of loan 

balance from the TAF which happened in the subsequent months and years. The information about 

how much each bank would borrow was not available at the time TAF was announced on 

December 12, 2007, nor was it released when TAF was launched five days later and modified 

substantially in the following couple of months. 

 When the variance change is ignored in Sefcik and Thompson method, the coefficient on 

BLPERC is significant at 5% level only for the one-day event period around the TAF 

announcement date. It is not significant for longer event periods around the event. 

 The coefficient of the constant term in Sefcik and Thompson methodology is equal to the 

mean ARs.  The coefficient is statistically significant at 5% only for the (-1,+1) event window. 

Table 4.B shows the coefficients. The result on the constant term, the last variable in Table 4.B is 

consistent with the result of Warner and Brown (1980) portfolio method and that of BMP (1991). 

However, when I incorporate the methodology suggested by Kolari and Pynnonen (2010) with 

BMP (1991) method to allow for cross-correlation of abnormal returns, the coefficient becomes 

insignificant.  

To take the effect of a possible event-induced variance change into consideration, I adjust 

the Sefcik and Thompson (1986) results with a variance change factor following the Karafiath 

42 The term “Greenspan put” became prevalent in financial markets after Financial Times, on December 8, 2000, 
published an article on the possibility of moral hazards created by the Fed’s policy of intervention in financial 
markets, particularly in the banking industry. Allan Greenspan was the chairman of the Fed at the time. Also see 
footnote # 20. 
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(1994) methodology. The Sefcik and Thompson (1986) coefficient for the constant (the mean ARs) 

becomes more significant. It becomes significant at 1% level for the one-day and three-day event 

windows, and 0.1% level for (-7,+1) event window. For longer event windows, the constant 

coefficient is not significant. Table 4 summarizes the results. 

Following Karafiath (1994) methodology, the estimated variance change factors suggest 

that variance has decreased from the estimation period to event period. This is an anomaly. In 

event studies, especially with negative ARs, the variances increase in the event periods. While the 

event-induced variance decrease in this case is unusual, it is consistent with the events happening 

during the financial crisis. Before the Fed announced the establishment of emergency lending 

facilities, it reduced the discount window rate several times and increased the terms of loans from 

over-night to up-to 30 days. From January 2007 to January 2008, the DW rate was reduced from 

6.25% to 4.0%. The Fed perhaps was trying to reduce volatility in the banking industry. 

When the Fed announced the establishment of new unconventional lending facilities, the 

market perceived it as bad news (ARs are negative) and then the size of negative ARs becomes 

smaller and eventually insignificant 7 days after the event announcement date and only two days 

after the first loan was dispersed through TAF. The variance decrease suggests the bad news was 

not as bad as it was thought before.  

Stock performance before the crisis (HPR1qmarch07), market-to-book value (MtoB), 

stock liquidity (LN_VL) and growth (GROW) are significant explanatory variables for the ARs 

one-day around the event. They become more significant when the Karafiath (1994) methodology 

is applied to the Sefcik and Thompson (1986) results. These explanatory variables imply that banks 

with stronger stock performance prior to the start of the financial crisis, strong market-to-book 

value, more liquid stocks and higher growth potentials were experiencing steeper stock price falls 
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during the crisis as measured by negative ARs. This is consistent with theory. The coefficients are 

significant at 5% level whether OLS, Sefcik and Thompson (1986) or Karafiath (1994) 

methodologies are used. 

When cross-sectional correlation and variance change is taken into consideration, a bank’s 

size also becomes a significant explanatory variable (with a negative sign) for the ARs one-day 

around the TAF announcement event at 5% significant level. This implies that the market 

perceived the TAF announcement to be bad news particularly for larger banks. Size is not a 

significant explanatory variable in my OLS or Sefcik and Thompson results.  

 In their study of bank ratio analysis before and during the financial crisis, Akhigbe et. al. 

(AMM, 2012) find that stock market performance (measured by holding period return) just before 

the crisis was not a statistically significant explanatory variable at 5% significance level but 

significant during the financial crisis.  Their result is consistent with my findings. However, their 

study focuses on how bank ratios explain the stock market performance of banks before and during 

the financial crisis. My research is about how bank ratios explain the negative effect of TAF 

announcement on banks as measured by ARs around TAF announcement date. 

A little more elaboration regarding the explanatory ratios and comparison with the study 

by AMM is perhaps necessary. AMM uses OLS regressions in their study, therefore, an OLS 

explanatory regression in my study is more appropriate for comparison to the study by AMM.  

Tables B.4, B.5, and B.6 summarize the results of my study using OLS method.  

For the level regressions, as reported in Table B.4, bank stock liquidity (LN_VOL) and 

market to book (MtoB) ratios are significant for the (-1,+1) window at 0.05 significance level. Size 

of the bank (SIZE) is significant at 0.01 level for (-7,+7) window.  
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In the AMM study, size is a significant explanatory variable for bank returns both before 

and during the financial crisis. Stock liquidity is not a significant explanatory ratio in both periods, 

before and during the financial crisis. Market to book value is a significant explanatory variable in 

the pre-crisis period, but not significant during the crisis. Consistent with AMM’s findings, I also 

find bank size a statistically significant explanatory variable in our study. 

For the one quarter lagged analysis, reported in Table B.5, non-interest income (NONINT) 

is statistically significant at 0.05 levels for (-7,+7) window. AMM find this ratio to be insignificant 

in the pre-crisis period, but significant during the crisis period. Our finding is consistent with their 

results on this ratio in the pre-crisis period.  

 The coefficient estimates for bank capital measured by Tier 1 capital (CAPASS1), 

marketable securities (SECASS), and return on equity (ROA), are not consistent with the results 

of the AMM study. AMM find these ratios to be significant, while in this study, these ratios 

whether from OLS, Sefcik and Thompson, or adjusted-Sefcik and Thompson methods, do not 

significantly explain the abnormal return around the TAF announcement.  This is perhaps due to 

the differences in the measurement of bank capital in this study and that of the AMM. I measured 

bank capital by Tier-1 capital rather than Tier 1+Tier 2+Tier 3 capitals for the reason I stated 

previously in section 4.2.2.ii.e. It is also important to note that the focus of this study and the 

dependent variable is different from those of the AMM study; therefore ratio analysis results may 

not be comparable at the one-to-one level. 

 The estimates for the other two ratios, loan loss provisions (LLPASS) and growth (GROW) 

in our study are consistent those of AMM. They are both insignificant.  

 As I carry over the regressions on the 1 quarter and 2 quarter lagged variables, more and 

more explanatory variables appear to be statistically significant. However, there is not a consistent 
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trend across event windows and explanatory variables, except holding period returns and the 

constant term.  

 The variable BLPERC, which is the percentage of maximum loan balance from TAF to 

market equity of banks, is not a significant variable in any of the OLS regressions.  

 

5.3 Bank Ratio Analysis (Dribs and Drabs Hypothesis) 

To make this study more robust, I tried to address the question of whether cumulative 

abnormal returns not just around the TAF announcement event, but during the entire financial 

crisis could be explained by the cumulative amount of funds borrowed from the TAF as well as all 

other lending facilities of the Fed over the entire financial crisis period. To do this, I borrow the 

methodology of Cornell and Shapiro (1986) to test the hypothesis that during the financial crisis 

of 2007 and 2008, news arrived in dribs and drabs and a single event such as the TAF 

announcement might not have born significant effect on the market returns, in particular on the 

return of the banking firms. Table 5 summarizes the results using this hypothesis. Table B.8 depicts 

a simple OLS regression to check how abnormal returns and loan balances are related. 

A banks previous stock performance in the quarter before the financial crisis, 1st quarter of 

2007 denoted by HPR1qmarch07 is a statistically negative significant explanatory variable for all 

holding period abnormal returns over one month, three months, six months and 12 months. When 

estimating its explanatory power for 24-month abnormal returns, it loses its explanatory power 

and becomes insignificant. It implies that banks which performed well prior to the financial crisis, 

experienced more dramatic stock price declines during the financial crisis. Perhaps it was due to 

higher risks they had been taking prior to the financial crisis. Generally, except for the 24 months 

abnormal returns, HPR ratio estimates are consistent with that of the AMM study. 
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Marketable securities (SECAS) and non-interest income (NONINT) estimates are 

significant explanatory variables for abnormal returns of up to nine months. For longer period 

abnormal returns, they lose their explanatory power and become statistically insignificant.  

Holding period return in fiscal year ending in March 2007 is a very significant explanatory 

variable for abnormal returns of up 12 months. Stock liquidity (LN_VOL) is a significant 

explanatory variable for nine months abnormal returns, but is not significant for abnormal returns 

calculated over other periods. All the rest of the explanatory variables are insignificant. 

The estimates for average balance ratios (as defined previously) from the TAF, as all as all 

other lending facilities of the Fed significantly explain abnormal returns over three months and six 

months periods. For one month abnormal returns and longer than six months, abnormal returns 

seem to be unrelated with the amount of borrowing from TAF, as well as all other lending facilities.  

In sum, the abnormal return of banks utilizing the dribs and drabs hypothesis did not 

statistically depend on the explanatory variables, including the intercept term on a consistent basis. 

This could have two interpretations. One interpretation is that the market already determined 

around the TAF announcement event on December 12, 200743, what would happen next and how 

much banks would borrow in the following months and years as the abnormal returns over the 

following months or couple of years did not depend on the financial ratios of the banks, including 

the total amount of funds borrowed from the Fed. In other words, it may imply that the market 

around TAF announcement date predicted what events would unfold and properly discounted the 

effects on the returns around TAF announcements. If so, this may be considered as evidence in 

support of strong-form efficient market hypothesis. 

43 Assuming we consider the sample of the banks as a whole and study the abnormal returns in one portfolio. That is 
treating the entire sample as “one bank,” which the CAR -1,+1 days around the TAF announcement day was 
statistically significant using Browns and Warner (1980) portfolio method. 
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Another interpretation is that the market did not know which banks borrowed what amount 

from the Fed and neither could it predict and process the information. If so, then it can be inferred 

that the market is not efficient in the strong form and thus the strong-form efficient market 

hypothesis does not hold. This interpretation is more plausible due to the Fed’s practice of guarding 

the information about banks and amount of funds they borrowed and keeping it extremely 

classified. The Fed did not bow to pressures about the release of the information and fought the 

legal suit by Bloomberg LLP up to the Supreme Court. 
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CHAPTER 6 

SUMMARY AND CONCLUSION 

 The Great Recession of 2007 and 2008 first were manifested in the financial industry. 

Credit markets seized up and caused billions of losses to the banking industry and approximately 

$8 trillion loss to the stock market.44 Financial institutions, especially banks became increasingly 

prone to failure, the financial troubles were spreading to all other industries, threatening the whole 

economy45. Another great depression, perhaps greater than that of the 1929, was imminent if 

nothing was done.46 The Federal Reserve System established emergency funding facilities and 

provided unprecedented amounts of funds to financial institutions. The total amount committed to 

rescuing banks amounted to $7.77 trillion.47 While the Fed was providing funds to the banking 

industry, it kept secret the information regarding the borrowing banks and the amounts they 

borrowed.  

 This secrecy of loans led to rumors in financial markets about the extent of these lending 

facilities and the amount of funds parceled out to banks during the time. Bloomberg LLP, requested 

information regarding these facilities and the borrowing banks. The Fed rejected the requests. 

Eventually, Bloomberg LLP filed lawsuit against the Fed through Freedom of Information Act. 

The Fed and the big banks fought the lawsuit to the Supreme Court and eventually lost the case. 

The Fed released 29,000 pages of data to Bloomberg in 2011. Bloomberg released the data to the 

public in December 2011. 

44  Brunnermeier (2008) 
45 The Economist, “The Credit Crisis: Financial engine failure”, February 07, 2007; retrieved from 
http://www.economist.com/node/10655023, on July 12, 2014.   
46 The Wall Street Journal, “Worst Crisis since ‘30s, with no end yet in sight”, September 18, 2008; retrieved from 
http://online.wsj.com/news/articles/SB122169431617549947, on July 12, 2014.   
47 Bloomberg News, Nov 27, 2011; “Secret Fed Loans Gave Banks $13 Billion Undisclosed to Congress”, retrieved 
from http://www.bloomberg.com/news/2011-11-28/secret-fed-loans-undisclosed-to-congress-gave-banks-13-billion-
in- income.html, on July 12, 2014.   
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 Using this unique data set which was not available during the financial crisis, I investigate 

what the data revealed about the unprecedented magnitude of funds to the banking industry and its 

effects on banking firms. I conduct an event study to empirically test a fundamental hypothesis in 

finance discipline, the strong-form efficient market hypothesis. 

 The announcement of Term Auction Facility (TAF), the first and most extensive of the 

emergency lending facilities, on December 12, 2007 by the Fed was a major deviation from its 

conventional practice of being the lender of the last resort. It was the beginning of providing 

unconventional funds to the banking industry. The announcement had an approximately negative 

2.53% abnormal effect on the stock prices of banks. This counterintuitive effect is explained by a 

well-established hypothesis, the “harassment costs of borrowing from the Fed” hypothesis and 

perhaps by the negative effects that are caused by receiving funds in unusual circumstances from 

unusual sources. 

 The -2.53% cumulative abnormal returns (-1,+1) days around the TAF announcement day 

is significantly explained by the amount of loans banks borrowed from the Fed in the months and 

years after the announcement. This provides evidence in support of the strong-form efficient 

market hypothesis. 

The sign of the coefficient on the amount of loans borrowed from the Fed in the months 

and years after the TAF announcement is positive implying a relatively less negative stock price 

impact on the banks that borrowed more from the Fed. This is consistent with the “Greenspan put” 

notion that the Fed’s support to the banking industry involves transfer of wealth to the borrowing 

banks. 

The major contribution of this research to the finance discipline is using the unique 

Bloomberg dataset released in the aftermath of the crisis to conduct a true test of strong-form 
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efficient market hypothesis. Statistical tests of strong-form efficient market hypothesis have been 

limited because of the availability of legal data.  

This dissertation has other four distinct contributions to the banking research literature and 

finance discipline in general. First, I developed an algorithm for measuring the amount of 

borrowing by banks when daily loan balances from the Fed are not uniform and do not follow a 

specific statistical distribution. Second, I introduced a new “loan balance” ratio to the traditional 

list of bank financial ratios used in studies of bank capital and returns. This loan ratio is different 

from a typical debt ratio because it is from unusual sources and may have a negative effect attached 

to it. Third, I utilized the “dribs and drabs” hypothesis of Cornell and Shapiro (1986) to investigate 

US bank returns during the financial crisis of 2007 and 2008. Fourth, I use event study 

methodologies to allow for cross-correlation in abnormal returns, cross-sectional correlation in 

explanatory variables and event induced-variance change in studying US banks’ performance 

during the Great Recession. 
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APPENDIX A 

GLOSSARY OF TERMS 
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ABCP: Asset Backed Commercial Paper 

ABS: Asset Backed Securities 

AMLF: Asset-backed Commercial Paper Money Mutual Fund Liquidity Facility 

AR: Abnormal Return 

CAR: Cumulative Abnormal Return 

DW: Discount Window, a funding facility of the Federal Reserve System for overnight loans 

FRBB: Federal Reserve Bank of Boston 

FRBNY: Federal Reserve Bank of New York 

GC: General Collateral, high quality liquid securities acceptable for almost all collateral (e.g. 

         U.S. T-bills) 

LIBOR: London Interbank Offering Rate 

MMMF: Money Market Mutual Fund 

NRSRO: Nationally Recognized Statistical Reporting Organization, securities rating agencies 

OIX: Overnight Index Swap, an index rate for overnight interbank loan rates, with a fixed and a  

         floating leg. 

OMO: Open Market Operations, a monetary policy tool of the Fed 

SOMA: System Open Market Account 

SPV: Special Purpose Vehicle 

SBA: Small Business Administration, a Federal Agency 

TAF: Term Auction Facility, a funding facility of the Federal Reserve System for term  

TALF: Term Asset-Backed Securities Loan Facility 

TARP: Troubled Assets Relief Program 

Term: loans of more than 1 day maturity 

WALM: Weighted Average Life to Maturity 
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ADDITIONAL TABLES 
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Table B.1: Unconventional Funding Facilities of the Federal Reserve System During the Financial Crisis of 2007 and 2008: 

  

 Lending Facility TAF ST OMO TSLF PDCF AMLF CPFF TALF 

Full Name Term Auction 

Facility (TAF) 

Single Tranche Open 

Market Operation ( 

ST OMO) 

Term Securities 

Lending Facility 

(TSLF) 

Primary Dealer 

Credit Facility ( 

PDCFF 

Asset-Backed 

Commercial Paper 

Money Mutual Fund 

Liquidity 

Facility(AMLF) 

Commercial Paper 

Funding Facility 

(CPFF) 

Term Asset-Backed 

Securities Loan Facility 

Primary Purpose to alleviate the 

liquidity problem 

beyond overnight 

loans, ease the 

negative stigma 

with DW 

to mitigate heightened 

stress in funding 

markets 

to provide PDs with 

liquid securities ( 

U.S. Treasuries) for 

less liquid 

securities, to 

facilitate funding of 

ABS and  foster 

lending to 

consumers and 

businesses 

to provide primary 

dealers  with funding 

liquidity 

to provide liquidity for 

ABCP, specially from 

MMMF 

to provide liquidity 

to term funding 

markets, to issuers 

of CP through 

Special Purpose 

Vehicles that would 

purchase 3-month 

unsecured and non-

asset-backed CP. 

CPFF is a relaxed 

version of AMLF 

help market participants 

meet the credit needs of 

households and small 

businesses by supporting 

the issuance of asset-backed 

securities (ABS) 

collateralized by student 

loans, auto loans, credit 

card loans, and loans 

guaranteed by the Small 

Business Administration 

(SBA) 

Creation Announcement 

Date 

12-Dec-07 Not known 11-Mar-08 16-Mar-08 19-Sep-08 7-Oct-08 25-Nov-08 
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Table B.1 continued… 
              

 Lending Facility TAF ST OMO TSLF PDCF AMLF CPFF TALF 

Initiation Date 17-Dec-07 7-Mar-08 27-Mar-08 17-Mar-08 22-Sep-08 27-Oct-08   

Loan Term 28 days, after July 

2008, 84 days 

28 days 28 days, adjusted to 

reflect holidays 

1 day, but could be 

rolled over for 45 

consecutive days, after 

which a fee was 

assessed. 

equal to the maturity of the 

ABCP pledged 

equal to the maturity 

of the CP pledged 

1 year, interest payable on a 

monthly bases 

Amount of Funds  Varies by auction, 

min $20b, max 

$100b 

Varies,$15-$20 b No more than 20% of 

Auction amount 

Based on margin-

adjusted collateral the 

PD  placed with the 

clearing bank 

Equal to the amortized 

principal cost of ABCP 

Max of 1 day 

outstanding CP per 

issuer between 

January 1 and August 

31, 2008 

Initial amount $200 b, but 

later revised to $1 trillion if 

needed 

Rate Determined by 

auction 

Equivalent to 0.01 to 

3.76 %, implied by the 

sell and repurchase 

prices 

Determined by 

auction, 4 decimal 

points ranges+ a 

lending fee payable 

at the end of the loan 

term 

primary credit rate at 

the FRBNY 

Primary Credit Rate 3-month Overnight 

Index Swap (OIS) 

rate+100 to 300 basis 

points 

1 year, 2 year or 3 year 

LIBOR swap+ 100 basis 

points for ABS of WALM of 

less than 1, year, 2 year, and 

more than 2 year of maturities 

Administrating Fed branch FRB of New York FRB of New York FRB of NY FRB of NY FRB of Boston FRB of New York FRB of New York 
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Table B.1 continued… 

              

 Lending Facility TAF ST OMO TSLF PDCF AMLF CPFF TALF 

Minimum Bid amount 5 million Not specified $10 m N/A N/A N/A Not specified 

Maximum number of 

bids per participant 

2 Not specified 2 N/A N/A N/A Not specified 

Eligible Entities All Depositories 

qualified for 

primary credit 

program of the Fed 

Any institution 

through primary 

dealers of the 

FRBNY 

Primary dealers  of 

FRBNY 

Primary dealers All depository and 

non-depository 

institutions, at the 

discretion of the FRB 

of Boston 

Only U.S. issuer of 

CP, including U.S. 

issuers with a 

foreign parent 

Any U.S. citizen, business 

or entity operation in U.S., 

Foreign parent entities 

included 

Prepayment allowed? No N/A Not specified N/A Yes Not specified Not specified 

Collateral fully collateralized Agency MBS, 

agency debt, and 

Treasuries 

fully collateralized, 

acceptability of 

collateral at the full 

discretion of 

FRBNY 

fully collateralized, 

margin-adjusted 

collateral the PD 

placed with the 

clearing bank 

fully collateralized 

but not margin 

adjusted 

Yes newly issued ABS with 

highest grade  (AAA)from 

two or more NRSROs , 

ABS(non MBS)secured by 

auto loans, credit card 

loans, student loans, and 

SBA-guaranteed loans.  

Termination Date 8-Mar-10 30-Dec-08 Schedule 1 

Collateral  

suspended July 1, 

2009, Schedule 2 

continued until 

2/1/2010 

1-Feb-10 1-Feb-10 was originally 

planned to cease 

operations on April 

30, 2009, but 

continued until 

2/1/2010 

 

 

 

originally planned to cease 

operation on 12/31/2009, 

later extended to June 30, 

2010 
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Table B.1 continued… 
              

 Lending Facility TAF ST OMO TSLF PDCF AMLF CPFF TALF 

Special Notes   This funding facility 

is part of the OMO 

and not much detail 

is provided by the 

FRS 

TSLF did not 

provide dollar 

loans, but treasury 

securities for 

exchange of less 

liquid securities, 

like MBS, and 

other ABS for 

FRBNY's primary 

dealers 

Initially eligible 

collateral was 

investment grade 

securities, In 

September 2008, all 

securities pledgible in 

tri-party repurchase 

agreements were 

acceptable. Later in the 

Fall of 2008, the Board 

of Governors 

authorized the Federal 

Reserve Bank of New 

York to provide 

liquidity support for 

certain securities 

subsidiaries of 

Goldman Sachs, 

Morgan Stanley, and 

Merrill Lynch on 

September 21, 2008, 

and for Citigroup's 

London-based broker-

dealer subsidiary on 

November 23, 2008. 

  The Department of 

Treasury believed 

the facility was 

necessary to 

prevent substantial 

disruption to the 

financial markets 

and the economy 

and made a special 

deposit at the 

FRBNY in support 

of this facility. A 

SPV was created 

and funded by 

FRBNY at the Fed 

Fund target rate. 

State Street bank 

and Trust 

Company served 

as the custodian, 

and PIMCO served 

as the asset 

manager for the 

SPV 

the U.S. Treasury 

Department, under TARP,  

provided $20 b of credit 

protection to FRBNY in 

connection to TALF 

Source: Board of Governors of the Federal Reserve System 

Secondary source: Author's calculations from files provided by the Board of Governors of the FRS 
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‘Table B.2: Cumulative Abnormal Returns and relevant tests statistics. The estimation period is -300, -45 days prior to the event 
date of December 12, 207 when TAF was first announced and not yet started. CRSP Equally Weighted market index was utilized 
to estimate the coefficients of alpha and beta using the market model. 

Days  
Number of 

observations
/+:- 

Mean 
CAR/PWCAAR/Media

n 

Parell(1976
) Z 

 StdCsect 
(BMP 

1991) Z  

CDCSI(Coll
ins and Dent 

(1984) Z 

Portfolio 
Time-Series 
CDA*(Brow

n and 
Warner(1980

) t 

Generalized 
Sign Z 

(-1,+1) 66 -2.53% -11.432*** -5.965*** -7.306*** -2.187* -3.285*** 

  22:55 -6.14% (<.001) (<.001) (<.001) (-0.014) (<.001) 

   -3.23%       
          
(-7,+1) 66 -2.22% -5.845*** -5.561*** -6.756*** -1.108 -2.372** 

  26:51:00 -5.46% (<.001) (<.001) (<.001) (-0.134) (-0.009) 
   -2.22%       
          
(-7,+7) 66 -0.56% -2.108* -1.68* -2.494** -0.216 0.367 

  38:39:00 -2.94% (-0.018) (-0.047) (-0.007) (-0.414) (-0.357) 
   -0.80%       
          
(-14,+1) 66 0.66% 1.154 1.156 1.358 0.248 1.508 

  43:34:00 1.48% (-0.124) (-0.124) (-0.089) (-0.402) (-0.066) 
   0.72%       
          
(-14,+14) 66 -2.44% -3.017*** -2.838** -2.917** -0.677 -1.231 

  31:46:00 -4.97% (-0.001) (-0.002) (-0.002) (-0.249) (-0.109) 

   -2.00%       
          
(-30,+1) 66 3.89% 3.521*** 2.811** 2.398** 1.029 3.563*** 

  52:25:00 5.70% (<.001) (-0.002) (-0.009) (-0.152) (<.001) 

   4.14%       
          
(-30,+30) 66 12.16% 8.536*** 6.315*** 5.937*** 2.328** 4.704*** 

  57:20:00 21.17% (<.001) (<.001) (<.001) (-0.01) (<.001) 

    11.99%          
P-values are in parentheses. P-values of 0.05 or smaller are shaded gray. * “Crude dependence adjustment” test 
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Table B.3: Cumulative Abnormal Returns and relevant tests statistics for Portfolio Method of Jaffe (1974). The estimation period is -
300, -45 days prior to the event date of December 12, 2007 when TAF was first announced and not yet started. CRSP Equally 
Weighted market index was utilized to estimate the coefficients of alpha and beta using the market model. 

Days 
Number of 
Observations/+:
- 

Mean 
CAR/PWCAAR/Median 

Patell(1976) Z 
StdCsect 
(BMP 
(1991) Z 

Portolio Time-
Series, Brown 
and Warner 
(1980) t 

Generalized Sign 
Z 

-1,+1) 1 -2.53% -2.155* -2.155* -2.187* -0.954 

  0:01 -5.06% (0.016) (0.016) (0.014) (0.17) 

   -2.53%      
         
(-7,+1) 1 -2.22% -1.089 -1.089 -1.108 -0.954 

  0:01 -4.45% (0.138) (0.138) (0.134) (0.17) 

   -2.22%      
         
(-7,+7) 1 -0.56% -0.21 -0.21 -0.216 -0.954 

  0:01 -1.12% (0.417) (0.417) (0.414) (0.17) 

   -0.56%      
         
(-14,+1) 1 0.66% 0.24 0.24 0.248 1.048 

  1:00 1.33% (0.405) (0.405) (0.402) (0.147) 

   0.66%      
         
(-14,+14) 1 -2.44% -0.641 -0.641 -0.677 -0.954 

  0:01 -4.88% (0.261) (0.261) (0.249) (0.170) 

   -2.44%      
         
(-30,+1) 1 3.89% 0.96 0.96 1.029 1.048 

  1:00 7.79% (0.169) (0.169) (0.152) (0.147) 

   3.89%      
         
(-30,+30) 1 12.16% 2.054* 2.054* 2.328* 1.048 

  1:00 24.32% (0.02) (0.02) (0.01) (0.147) 

    12.16%        
Legend: * p<0.05, ** p<0.01, *** p<0.001. P-values are in parentheses. P-values of 0.05 or smaller are shaded gray. 
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Table B.4: OLS regression results of Cumulative Abnormal Returns (CARs) on financial ratios. CARs are calculated in 
event windows of (-01,+01), (-07,+01), (-07,+07), (-14,+1), (-14,+14), (-30,+1), and (-30,+30) days around the event date 
of TAF announcement on December 12, 2007.                                                                                                                                              

Event Window  1to1 7to1 7to7 14to1 14to14 30to1 30to30 
BLPERC_dev 0.0131 -0.00178 -0.00758 0.00694 -0.00885 0.000348 0.0102 
CAPASS1_dev 0.718 0.222 -0.871 0.798 -0.0332 -0.0727 -0.414 
GROW_dev -0.0517 -0.0466 -0.0715 -0.0311 -0.00417 -0.00812 -0.0922 
HPR1qmar07_dev -0.141*** -0.111* -0.335*** -0.0999 -0.241** -0.538*** -1.020*** 
LLPASS_dev -2.297 -5.963 -5.099 -6.873 -6.688 -12.65* -17.07 
LN_VOL_dev -0.0141* -0.00166 0.00783 0.0103 -0.000903 0.0321* 0.0675** 
MtoB_dev 0.000024* 0.0000076 0.000018 -0.0000035 0.000027 0.000044* 0.000032 
NONINT_dev 0.000055 0.00018 0.00074* 0.00028 0.00085 -0.00016 0.00073 
ROA_dev 0.335 -3.907 -7.166* -5.019 -6.849 -4.862 -8.676 
SECASS_dev 1.241 -3.419 4.388 -5.126 3.633 0.565 19.13* 
SIZE_dev -0.00395 -0.00434 -0.0134** 0.00639 0.00716 -0.00977 -0.0106 
_cons -0.0251*** -0.0215*** -0.00436 0.00643 -0.0266** 0.0444*** 0.130*** 
----------------------------------------------------------------------------------------------------------------------------   
Legend: * p<0.05, ** p<0.01, *** p<0.001           

 

Table B.5: OLS regression results of Cumulative Abnormal Returns (CARs) on the 1 quarter lag of financial ratios. CARs are 

calculated in event windows of (-01,+01), (-07,+01), (-07,+07), (-14,+1), (-14,+14), (-30,+1), and  (-30,+30) days around the event 

date of TAF announcement on December 12, 2007.                                                                                                                                                       

Event Window  1to1 7to1 7to7 14to1 14to14 30to1 30to30 

BLPERC_dev 0.0123 -0.0114 -0.0106 0.00531 0.00232 -0.00296 0.0101 

L1_CAPASS1_dev -0.408 -3.008 -1.029 -5.283 -2.978 -2.516 -2.86 

L1_GROW_dev 0.0653 0.101 0.109 0.0882 0.233* 0.0687 -0.136 

HPR1qmar07_dev -0.165*** -0.103* -0.348*** -0.0762 -0.283** -0.576*** -1.155*** 

L1_LLPASS_dev -1.805 4.082 9.866 4.265 5.884 7.149 37.9 

L1_LN_VOL_dev -0.0239* -0.0131 0.00603 -0.0107 -0.0199 0.0209 0.0321 

L1_MtoB_dev 0.000021* 0.000023* 0.000014 0.000013 0.000015 0.000026 0.000025 

L1_NONINT_dev -0.000215 -0.00137 -0.000394 -0.00207* -0.00229 -0.00163 -0.0000987 

L1_ROA_dev -1.303 -16.53* -13.64 -14.18 -15.75 -2.781 -3.906 

L1_SECASS_dev -0.101 -2.478 -0.0856 -5.831 0.707 3.437 15.89 

L1_SIZE_dev -0.00484 -0.00777* -0.0161** 0.00204 0.00384 -0.011 -0.00888 

_cons -0.0266*** -0.0222*** -0.00451 0.00741 -0.0235** 0.0446*** 0.129*** 

----------------------------------------------------------------------------------------------------------------------------   

Legend: * p<0.05, ** p<0.01, *** p<0.001           
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Table B.6: OLS regression results of Cumulative Abnormal Returns (CARs) on 2 quarter lags of financial ratios. 

CARs are calculated in event windows of (-01,+01), (-07,+01), (-07,+07), (-14,+1), (-14,+14), (-30,+1), and  (-

30,+30) days around the event date of TAF announcement on December 12, 2007.                                                                                                                                                       

Event Window  1to1 7to1 7to7 14to1 14to14 30to1 30to30 

BLPERC_dev 0.0124 -0.0032 -0.00025 0.0166 0.00955 -0.00468 0.00686 

L2_CAPASS1_dev -0.3 -2.462 -0.548 -3.888 -1.641 -6.046 -5.422 

L2_GROW_dev 0.0887 0.109 0.116 -0.0135 -0.0602 0.0546 -0.109 

HPR1qmar07_dev -0.153*** -0.0853 -0.352*** -0.0767 -0.261** -0.536*** -1.105*** 

L2_LLPASS_dev -8.74 -15.88 -7.029 -7.898 -3.214 -23.69 12.93 

L2_LN_VOL_dev -0.0181 -0.0098 0.00666 -0.0061 -0.0173 0.00193 0.0103 

L2_MtoB_dev 0.00002 0.00002 -0.000001 0.00001 0.00003 0.00006 0.00004 

L2_NONINT_dev 0.0001 0.0001 0.00008 -0.00003 0.000008 0.00035* 0.00034 

L2_ROA_dev 1.938 -9.589 2.176 -12.36 -16.14 -12.54 -8.115 

L2_SECASS_dev -0.726 -0.161 -0.333 -3.25 1.158 4.041 11.91 

L2_SIZE_dev -0.0068 -0.00669 -0.0153* 0.00423 0.00718 -0.00835 -0.00448 

_cons -0.0255*** -0.0199*** -0.00194 0.00877 -0.0211* 0.0477*** 0.131*** 

----------------------------------------------------------------------------------------------------------------------------   

Legend: * p<0.05, ** p<0.01, *** p<0.001           
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Table B.7: Cross-sectional regression results for selected event windows utilizing Sefcik and Thompson (1986) methodology 
to correct for cross-correlation among abnormal returns. Results are not adjusted for variance change. 

Event 
Windows/Variables (-1,+1) (-3,+3) (-7,+1) (-7,+7) (-14,+1) (-14,+14) 

TAF BLPERC 0.093588* 0.073073 0.126118 0.174121* 0.02163 -0.035538 

HPR1qmar07 -0.168998*** -0.193814* -0.121604 -0.372841** -0.075142 -0.27701 

MtoB 0.000023*** 0.000007 0.000023* 0.000015 0.000014 0.000015 

LN_VOL -0.024644*** -0.006649 -0.0162 0.002321 -0.010834 -0.019283 

CAPASS1 -0.387345 4.568213 -2.897175 -0.889491 -5.285713 -3.01418 

SIZE -0.004358 0.002145 -0.006751 -0.01483* 0.002154 0.003602 

SECASS 0.676954 2.125099 -1.608292 1.159326 -5.643974 0.447691 

LLPASS -0.793227 -5.12006 5.01628 11.25802 4.518766 5.592688 

GROW 0.066733* 0.054204 0.116333* 0.127649* 0.087196 0.22894** 

NONINT -0.000359 -0.000391 -0.00121* -0.000239 -0.002135** -0.00233* 

ROA -3.99587 -0.64412 -14.3774* -11.706331 -15.311702 -16.18169 

_cons -0.026202* -0.023942 -0.021414 -0.003758 0.008142 -0.021095 

------------------------------------------------------------------------------------------------     

Legend: * p<0.05, ** p<0.01, *** p<0.001           

 

Table B.8: Cornell and Shapiro's "Dribs and Drabs" hypothesis and the effect of borrowing from lending facilities on the 
cumulative abnormal returns (CAR) of US banks for different periods during the financial crisis of 2007 and 2008.  The first 
fiscal month starts from the announcement date of TAF on December 12, 2007 to January 12, 2008. If the 12th of a month falls 
on weekends, the following Monday is considered the date on which the balances are calculated. 

  CAR1month CAR3months CAR6months CAR9months CAR12months CAR24months 

Total Loan Balance -0.00008540 0.00001360 -0.00001150 -0.0000483* -0.00000725 -0.01740000 

TAF Loan Balance 0.00021200 -0.00004060 -0.00000918 0.00005260 0.00001300 0.01750000 

_cons 0.0705*** 0.05200000 0.119** 0.476*** 0.339*** 0.146* 

------------------------------------------------------------------------------------------------------------    
Legend: * p<0.05, ** p<0.01, *** 
p<0.001           
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