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ABSTRACT





	Audits are a means of reducing the information asymmetry between managers and investors.  If the quality of the audit is in question, outside investors may face a larger informational disadvantage.  We test the hypothesis that this informational disadvantage is manifested in the implied volatilities associated with the equity options of the audited firms.  


	In this paper we examine whether implied volatilities of stock options changed around news announcements that were deemed detrimental to the reputation of auditor Arthur Andersen.  We find that volatilities did increase for Andersen audited firms relative to firms audited by other Big Five accounting firms.  This finding is consistent with the view that auditors help lessen the information asymmetry problem and that some of this reduction is accomplished by auditor reputation.  


�
Implied Volatility and Auditor Reputation:


The Andersen Case








The reputation of a firm’s auditor is widely seen as an important determinant in signaling audit quality to investors.  In literature, the importance of auditors and their reputation is shown by Watts and Zimmerman (1983).  This importance has subsequently been examined and discussed in both finance and accounting literature.  In the financial literature, much of the research has been on the connection between IPO underpricing and the prestige of the firms’ auditor.  The accounting literature shows a consistent view, but from a different perspective, focusing on the relationship between audit pricing and reputation as well as event-studies showing market reaction as a function of auditor reputation.  An common explanation to much of this literature is that auditor reputation serves to reduce information asymmetries between investors and the firm’s management.


	The Enron-related troubles that befell Arthur Andersen (Andersen) provide a unique opportunity to test the importance of auditor reputation.  Over the course of approximately six months, Andersen went from being a highly respected firm to being a symbol of corporate malfeasance.  The importance of the decline of Andersen on client stock prices has been examined previously by Chaney and Philipich (2002) (C&P (2002)) who report that firms audited by Andersen experienced statistically significant price declines “surrounding dates on which Andersen’s audit procedures and independence were under severe scrutiny.” (p. 1221) There are two possible explanations for the market-adjusted price decline: 1) a decrease in expected cash flow of Andersen audited clients, that is a change in the mean of the cash flow distribution, and 2) an increase in risk stemming from either higher information asymmetries due to poor audit quality that would allow mangers to hide important information from investors, or an increased likelihood of incurring the costs of changing auditors.


One way to gauge whether investors believe that the risk of Andersen audited firms had increased is to examine the volatility implied by the pricing of equity options.  Merton (1973), Latane and Rendlemand (1976), and Hull and White (1987) document that the implied volatility of a particular option represents the anticipated risk over the life of the option.  Information asymmetries have also been shown to play an important role in the option pricing.  For example Patell and Wolfson (1981) show that the implied volatility on equity options drops following firm’s earnings releases.  As pointed out by Merton (1987) and later discussed by Bellalah and Aboura (2002), as the amount of or quality of available information decreases, the implied volatility, or risk, increases, which in turn increases the required rate of return and decreases the stock price, raising the cost of capital.  


	In this paper, we extend the findings of C&P (2002) by examining how option market participants use auditor reputation in their pricing of equity options.  If auditor reputation affects the informational asymmetry between investors and the firm, then the events that undermined Andersen’s reputation should be associated with an increase in the implied volatility of the options of Andersen audited clients.  If auditor reputation is unimportant, then there should be no change in the implied volatilities relative to that of firms audited by other Big Five accounting firms. 


We find that the implied volatility associated with Andersen audit clients increased significantly relative to the implied volatility associated with clients audited by other Big Five accounting firms over the time period when Andersen’s reputation was damaged by Enron-related events.  That is, the damage caused by Enron-related events to Andersen’s reputation increased the average implied volatility of all other Andersen audited firms.  


Specific events where the average implied volatility increased include 1) the restatement of Enron’s financial statements and the announcement that the SEC was investigating the case (November 8, 2001), 2) the Congressional testimony of Andersen CEO Joseph Berardino (December 12, 2001), 3) Andersen’s admission to the shredding of documents while under SEC investigation (January 10, 2002), and 4) the dual events of the release of the Powers Report and Andersen’s hiring of former Federal Reserve Chairman Paul Volcker (February 2 and 3, 2002).  These findings are consistent with a view that the quality of auditor reputation is an important factor in reducing the information asymmetry problem.  Moreover, the changes to implied volatilities to these events became more pronounced as time went on, suggesting a cumulative negative effect on Andersen’s reputation from the multiple announcements tying the audit firm to low quality audits and document destruction.  An additional contribution of this paper is that by focusing on implied volatility, which already accounts for stock price, we are able to show that it was increases in risk and not only expected changes in future cash flows that led to the stock price declines found by C&P (2002). 


	The remainder of the paper is organized as follows: Section II provides a review of existing research and an introduction to implied volatilities, Section III provides a description of our data and methodology, Section IV examines the results of the tests, and Section V gives a summary and conclusion.





 				II. Literature Review





Auditor reputation has long been seen as an important means of signaling the quality of a client’s financial reporting and thereby reducing the information asymmetry problem.  This area of research was established by Watts and Zimmerman (1983), but has been examined extensively in both financial and accounting literature.   The common thread through this auditor reputation literature is that investors use auditor reputation as a signal of quality that reduces informational asymmetry.


	In financial literature, much of the auditor reputation work has been done within an IPO framework.  Titman and Trueman (1986) find that audit quality can help explain IPO underpricing.  Similarly, Balvers, McDonald, and Miller (1988) and Beatty (1989) find less IPO underpricing when a Big 8 auditor is used.  More recent work by Clarkson and Simunic (1994) find that there is less underpricing of Canadian IPOs when a high quality auditor is used. 


	The importance of auditor reputation has also been shown by looking at the pricing of audits.  A partial list of those who have examined the relationship between auditor quality and their pricing includes Francis and Simon (1987), Dye (1993), and Craswell, Francis, and Taylor (1995) who all find that audit firms with higher perceived reputation, price their audits higher than those with lower perceived quality.   This pricing may be partially due to the fact that larger (and more highly perceived) auditors have more assets (deeper pockets) and can therefore better withstand potential liabilities in the event of a lawsuit.  However, Datar and Alles (1999) show that audit firms understand the importance of their reputation and strive to maintain their reputational capital even when legal liability is reduced by their financial assets.	


Auditor reputation has also been investigated with event-study type tests that measure the market reaction for clients audited by the same auditor.  Teoh and Wong (1993) find that the perceived audit quality influences the market’s response to earnings announcements.  Franz and Crawford (1998) document that audit clients that are not involved with auditor related litigation lose market value as a result of litigation brought against their auditor which is seen as damaging the auditor’s reputation.  Moreover, C&P (2002) report that firms audited by Arthur Andersen experienced market-adjusted stock price declines as the reputation of Andersen fell.  


Our paper extends the work of C&P (2002) by investigating the cause of the stock price decline that they find for Andersen audited firms following the Enron-related events.    There are two possible explanations for any abnormal decline in stock price: 1) an unexpected change in expected future cash flows available to shareholders or 2) an increase in risk.   Since the stock price represents the present value of the future cash flows, both the expected future cash flows (the mean) as well as the risk of the cash flows are important.  Moreover, by focusing on stock price alone, it is impossible to determine which of these factors is present.  The implied volatility on the other hand, is not directly influenced by the mean of the expected cash flows, but rather is the option market’s consensus forecast of expected volatility of the underlying stock over the life of the option.  


The significance of this distinction can be demonstrated by examining the distribution of expected cash flows.  Even if operational cash flows are held constant, a decline in audit quality may reduce the expected cash flows available to shareholders due to an increased probability of over-reported earnings or under-reported liabilities.  Both possibilities would lower the expected cash flows available to shareholders.  In addition, sufficient damage to the auditor’s reputation would necessitate a costly change in auditors.  This change reduces the cash flow available to shareholders.  Therefore, it is possible that shareholders face a reduction in expected cash flows as well as an increase in the risk of cash flows.  This differentiation, which can only be theorized by using stock price data, can be documented with implied volatility data.  Thus, two important distinctions exist between our analysis and that of C&P (2002).  First, we examine the implied volatility associated with equity option contracts rather than stock returns.  This allows us to determine if option traders use auditor reputation in their pricing decisions.  Second, and more importantly, we are able to partially disentangle risk from the expected cash flow consequences of Andersen’s loss of prestige, which gives us a better representation of the impact of the auditor’s reputation on informational asymmetries. 


	The expected volatility of a given asset cannot be directly observed in the market.  However, given the price of an option and the price of the underlying asset, one may use an iterative process to calculate a volatility implied by a particular option-pricing model.  This implied volatility is thus the market’s expectation of the future volatility of the underlying asset, in this case the stock price.  In this paper, the implied volatility for each stock is calculated from at-the-money call options with at least 30 days to expiration using the Black-Scholes Option Pricing Model (BSOPM) (Black and Scholes, 1973).  The BSOPM for a non-dividend paying stock paying is as follows.


C  =   S0 N(d1) - X e-rT N(d2)


d1�
=�
[ln(S0/X) + (r + (2/2)T]/(( sqrt(T))�
�
d2�
=�
d1 - (( sqrt(T))�
�
S0�
=�
stock price at time zero �
�
X�
=�
strike price�
�
T�
=�
time to expiration�
�
r �
=�
risk-free rate�
�
(�
=�
volatility of the underlying asset�
�
N(x)�
=�
the cumulative probability distribution function for a variable 


that is normally distributed with a mean of zero and a standard 


deviation of 1.0.�
�
where:





Merton (1973), Latane and Rendlemand (1976), and Hull and White (1987) show that the implied volatility of a particular option represents the mean anticipated daily volatility, that is the anticipated risk, over the life of the option. Canina and Figlewski (1993) summarize much of the research on the informational content of implied volatilities and document the “volatility-smile” whereby the implied volatility increases as the time to maturity gets small.  Dumas, Fleming, and Whaley (1998) confirm this finding and show that volatilities are not constant across time.   


The impact of events, both scheduled and unscheduled, on implied volatilities has been the topic of much research.  Patell and Wolfson (1981) as well as Isakov and Perignon (2001) examine changes in implied volatility around scheduled earnings announcements and find that implied volatility drops once uncertainty is resolved.   French and Dubofsky (1986) study the effect of unexpected stock splits on the implied volatility.  Finally, Levy and Yoder (1993) examine the impact of mergers and acquisitions on implied volatilities.  Each of these finds that the option market quickly incorporates the new information and the implied volatilities change accordingly.





III. Data and Methodology





In order to examine the effect of changes in auditor reputation on the risk of a firm, implied volatility data was collected for the twelve months ending March 1, 2002 from ivolatility.com for firms in the S&P 500 as of March 1, 2002.  Implied volatility calculations are based on at-the-money call options with at least 30 days to expiration.  The 30-day constraint limits the effect of a volatility smile influencing the findings.  Put call parity requires that the implied volatility estimate, derived from the BSOPM, for identical calls and puts be equivalent.  Therefore, we only examine call option data.  At-the-money options are used because they are the most liquid and therefore less likely to be influenced by stale data problems brought about by infrequent trading.  This infrequent trading could introduce a bias if the more frequently traded stock falls in value after the last recorded trade of the option contract.  That is, the implied volatility of the options would be computed with an option trade that occurred before the stock fell in value.  As C&P (2002) provide evidence that Andersen audited clients fell in value, this systematic price could lead to higher implied volatilities.  However, by using liquid at-the-money options, the stale trading problem is reduced.  


Each firm’s auditor information was drawn from the firms’ websites as of January 30, 2002.  The rationale for using the January 30 date is that it was at this time when many Andersen clients began to drop Andersen as their auditor.  Moreover, it is unlikely that any new auditor would be able to meaningfully lower the information asymmetry problem in such a short time period.  The breakdown of firms by auditors and sectors is provided in Table I.  For consistency purposes, only firms audited by one of the Big Five accounting firms (Andersen, Ernst and Young, Deloitte and Touche, KPMG, and PriceWaterhouseCoopers) were studied.  This resulted in a final sample size of 495 firms audited by a Big Five accounting firm. 


Insert Table I.


Copeland, Poon, and Stapleton (2000) model implied volatility as a function of “the duration of a firm’s profits, the extent to which these profits are indexed against inflation, the leverage of the firm, and the degree of fixed rate debt in the capital structure.”  As a result, we control for firm-specific variation in these factors, for differences in accounting firms’ initial reputation, the riskiness of the client firms, and other industry specific characteristics as well, by generating ratios of the average implied volatility of Andersen audit clients to the average implied volatility for each of the other auditors.  These ratios are calculated on a daily basis for each trading day from June 1, 2001 to March 1, 2002.  (This ratio will henceforth be called the IV ratio.)  If all audit firms were identical in audit quality and client make-up, then the implied volatility ratio should be equal to one.  However, since minimally there are differences in makeup of clientele (see Table 1), then the ratio will be different than one.  Although empirically, the average implied volatility ratio for Andersen audited firms is less than one throughout the sample period, we examine changes in this ratio, not its absolute level.  Thus, rather than examining the makeup of the individual firms’ implied volatility, this paper studies the changes in these implied volatility ratios to determine whether the events surrounding the Enron-Andersen case had differential effects on the implied volatilities of Andersen’s clients.  


If auditor reputation is important in reducing the information asymmetry problem, then the Enron-Andersen-related events of late 2001 and early 2002 should result in higher implied volatilities for Andersen audited firms.  If auditor reputation is not important in reducing information asymmetries, then the implied volatility ratios should be the same in the pre and post period.  This leads to the null hypothesis:


Ho: The implied volatility of Andersen audited firms increases as events likely damaging to Andersen’s reputation occur





Unlike traditional event studies, the information release effecting Enron and Andersen was not completed at one time.  From August 14, 2001 (when CEO Jeffrey Skilling resigned) to February 2, 2002 (when the Powers Report was made public), news that could be seen as damaging was released at irregular intervals.  The news that was most directly tied to Andersen was concentrated after November 8, 2001, when Enron announced it would have to restate earnings, to the beginning of February. (Table II)


	Within the aforementioned time period, other specific dates that could be judged as being detrimental to Andersen’s reputation include November 8, 2001 when the SEC began the investigation into Enron, November 29, 2001 when the SEC expanded its investigation to include Andersen, December 12, 2001 when Andersen CEO Joe Berardino testified in front of Congress, January 10, 2002 when Andersen admitted to shredding documents, January 24, 2002 when Andersen partner David Duncan refused to testify in front of Congressional hearings, and  the early February release of the Powers Report as well as Andersen’s hiring of former Federal Reserve Chairman Paul Volcker in an attempt to improve the auditor’s tarnished reputation.  These events are shown in the timeline (Table II).


Insert Table II.


As a consequence, a single-event data methodology may not capture the impact of the information.  In addition, with so many events in succession, it is possible that the impact of any one event may have been predicted by market participants and already was incorporated into the price of the option.  Finally, since the events occur in close proximity to one another, there may be important spillover effects that would prevent the impact of single events being known with certainty.  The most extreme example of this contamination is the Saturday February 2, 2002 release of the Powers Report and the Sunday February 3, 2002 hiring of former Federal Reserve Chairman Paul Volcker.  Since both events occurred on the weekend, the market reaction to each event cannot be individually measured, as the first day of trading for each was Monday, February 4, 2002.


To avoid these multi-news event contamination problems, we use a strategy previously used to evaluate the market reaction to deregulation legislation.  Because deregulation legislation is not a single event, but rather a series of committee meetings, press releases, and votes, the outcome could be forecasted, causing no significant market reaction at the time of actual passage of the deregulation bill.  Schwert (1981) and Binder (1985) suggest looking before any of the coverage began and then after all of it was over to assure that the total change was captured.  Thus, we begin our investigation by determining whether the combination of all the events in sum, had a significant effect on the relative implied volatility of Andersen clients as compared to other Big Five audited firms.  


The August 14, 2001 resignation of Jeffery Skilling has frequently been cited as the beginning of the end for Enron.  It would therefore be theoretically possible that the markets could have inferred the troubles with Andersen from this initial announcement.  As a result, we create a baseline to compare Andersen audited S&P 500 firms to other Big Five audited S&P 500 firms using an implied volatility ratio.  This ratio is computed on a daily basis by dividing the average implied volatility for Andersen audited firms by the average implied volatility for firms audited by other Big Five firms.  The resulting ratio is found for the 20 trading days preceding August 14.  This baseline is then compared to the daily IV ratio for the 20 trading days following the release of the Powers report on February 2, 2002.  


To insure that any changes in implied volatility were not directly caused by the events of September 11, 2001, the procedure is repeated using the ten trading day period immediately prior to the October 16, 2001 announcement by Enron where they first publicly acknowledged large amounts of off balance sheet financing and a major loss.  These dates were chosen because by October 1, 2001, the implied volatility, as measured by the VIX index, had returned to September 10th levels.


Once the daily implied volatility ratios were computed, the next step in the investigation was to check the data for normalcy.  This was accomplished with the Jarque-Bera test, which showed that the data was likely normally distributed (p-value of .41).  T-tests were then used to examine the average implied volatility ratio before and after the event windows.  Following the t-tests, a regression analysis was performed with a dummy independent variable to capture the marginal impact of the events.  The regression analysis has the added benefit of allowing additional control variables to be used.  In particular, a stock price variable was used to control for any potentially confounding results stemming from the negative relationship between the underlying stock price and implied volatility.  This negative relationship was pointed out by Black (1976).  As previously mentioned, C&P (2002) report that Andersen audit clients experienced negative abnormal returns following the reputation damaging events associated with Andersen and their role in the Enron collapse.  We regress the change in the implied volatility ratio from before each event to after each event.  That is we regress the model: 


(2)		IV ratio   =   c + b1 (Stock Price Ratio) + b2 (Time Dummy)





where:


IV Ratio  �
=�
Average Implied Volatility for Andersen audited firms divided by Average Implied Volatility for firms audited by other Big Five audit firms�
�
Price Ratio�
=�
Average stock price for Andersen audited firms divided by average stock price for firms audited by other Big Five audit firms �
�
Time Dummy�
=�
1 in the post event time period�
�
 


 


Once the overall (5 or 7 month event window) impact of the events has been determined, the same methodology is used to examine the impact of the individual events that would be likely to have been interpreted as damaging to Andersen’s reputation.  Post event changes in the relative implied volatility were examined for the days 0, +1 and days 0, +4 event windows.  T-tests are performed by comparing the daily implied volatility ratio to the average ratio of the 20 days preceding the event.  Like for the longer window tests, we then further inspect the individual announcement effects by performing regression analysis using the same equation as in longer (5 or 7 month) event window.  





IV. Results and Discussion





Overall, our results demonstrate that the implied volatility at firms audited by Andersen increased significantly during the time period in which Enron and Andersen actions became publicly known.  This supports the hypothesis that auditor reputation helps to mitigate the information asymmetry problem.


The results of the five and seven month event window tests give strong evidence that overall from the time period before anything was announced to after the release of the Powers Report, that is from August 2001 to February 2002, there was a significant increase in the implied volatilities of Andersen audited clients relative to those of firms audited by other Big Five firms (p value 0.0000).  This is also true for the time period starting October 1, 2001, a date that was selected to avoid any contamination from the events of September 11, 2001.  


While the long-event window results provide evidence that there was an increase in implied volatilities at Andersen audited clients, they do not say specifically when this increase occurred.  As a result, we used the same methodology to examine shorter event windows around the events that were hypothesized as being damaging to Andersen’s reputation.  The findings in this area, with both the t-tests as well as the regression analysis, reaffirm that Andersen’s audit clients did experience statistically significant increases in their implied volatilities as a result of the damage to Andersen’s reputation.  Additionally, the results show which events were particularly damaging to Andersen’s reputation.  These findings largely support the hypothesis that auditor reputation is used by market participants as a means of inferring the quality of a firm’s financial reports and thus helps to lessen the information asymmetry problem. 


Insert Tables III, IV, V, VI


Specific events where the implied volatility ratio increases relative to the control groups in at least one of the tests include the November 8, 2001 restatement of Enron’s financial statements, the December 12, 2001 Congressional testimony of Andersen CEO Joseph Berardino, the January 10, 2001 admission of shredding documents, the January 24, 2002 refusal of David Duncan to testify, and the dual events of the weekend of February 2 and 3, 2001 the release of the Powers Report and the Andersen hiring of former Federal Reserve Chairman Paul Volcker.  All but the November 8, 2001 and December 12, 2001 events were statistically significant at the 5% level, for both the t-tests as well as the regression analysis that controlled for changes in the underlying stock price.  


It is interesting to note that as the events proceeded, the market reaction became more pronounced.  The three most important dates from a statistical perspective were the December 12, 2001 testimony of Joseph Berardino, the January 24, 2002 refusal to testify by David Duncan, and the co-events of February 2 and 3, 2002.  There are several potential explanations to this.  One possibility is that the market readjusted the likelihood that the events would lead to the collapse of Andersen and the necessity of having to change auditors and the expected cash flows were reduced accordingly.   


V. Conclusion


This paper was motivated by the opportunity to use the Enron and Andersen related troubles to study the impact of auditor reputation on the information asymmetry problem.  Consistent with the findings of C&P (2002), who found that stock prices of Andersen audited firms decreased over this time period, we studied how auditor reputation impacts implied volatility at firms audited by Andersen.  


Both long-term and short-term event-studies were used to examine the effects on implied volatility, of events that were deemed as damaging to Andersen’s reputation.  The results of all of the tests yield strong evidence that the implied volatilities at Andersen audited firms increased relative to the firms audited by other Big Five accounting firms over the time period surrounding the events that led to collapse of Andersen.  Thus, the results of both tests are consistent with the hypothesis that auditor reputation plays an important role in reducing information asymmetries between investors and the audited firm.


By looking at the implied volatility of Andersen audited firms, rather than the stock price, we are able to show that the stock price declines documented by C&P (2002), are due, at least in part, to an increase in the risk of the cash flows.  This is a significant contribution because by looking at stock price alone, the decline could be caused by any combination of a reduction of expected cash flows or an increase in risk.  While the implied volatility does not allow us to say anything about the level of cash flows, we can say definitively that the market expected the risk to increase. 





�
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Table I. — S&P 500 Breakdown By Auditor and By Sector


�
�
�
�
�
�
Auditor�
�
Sector�
AA�
DT�
EY�
KPMG�
PWC�
Other�
Totals�
�
Consumer Discretionary�
12�
14�
24�
9�
26�
2�
87�
�
Consumer Staples�
5�
7�
5�
7�
10�
0�
34�
�
Energy�
5�
2�
5�
4�
8�
0�
24�
�
Financials�
9�
13�
24�
10�
18�
1�
75�
�
Health Care�
5�
5�
13�
5�
16�
1�
45�
�
Industrials�
13�
13�
17�
8�
16�
1�
68�
�
Information Technology�
6�
11�
24�
13�
26�
0�
80�
�
Materials�
10�
4�
5�
3�
15�
0�
37�
�
Telecommunications�
3�
1�
3�
2�
4�
0�
13�
�
Utilities�
14�
11�
1�
0�
11�
0�
37�
�
Total�
82�
81�
121�
61�
150�
5�
500�
�



AA = Arthur Andersen


DT = Deloitte & Touche


EY = Ernst & Young


PWC = Price Waterhouse Coopers





Sectors are from Standard and Poors website.  Auditor information is from firms’ websites.  





�
Table II. - Andersen-Enron Timeline





Date �
Event Description�
�
August 14, 2001�
Enron CEO Jeffrey Skilling resigns.�
�
October 12, 2001�
Arthur Andersen’s in-house lawyer emails Houston office regarding document destruction policy�
�
October 16, 2001�
Enron reports $638 million loss and a $1.2 billion reduction in shareholder equity�
�
October 17, 2001�
SEC requests information from Enron regarding losses�
�
October 22, 2001�
SEC begins official inquiry into Enron�
�
October 31, 2001�
Enron announces the SEC inquiry has been upgraded to a formal investigation�
�
November 8, 2001*�
Enron revises its last five years of financial statements, admitting net losses of $586 million


Andersen receives a federal subpoena for Enron documents�
�
November 9, 2001�
Dynegy announces takeover of Enron for $8 billion�
�
November 19, 2001�
Enron again restates third quarter earnings and warns on debt repayments�
�
November 28, 2001�
Dynegy pulls out of takeover deal and Enron’s credit rating downgraded to junk status �
�
November 29, 2001�
SEC investigation expanded to include Andersen�
�
December 2, 2001�
Enron files for Chapter 11 bankruptcy protection�
�
December 12, 2001*�
Andersen CEO, Joseph Berardino, testifies before Congress and admits the auditing firm may have violated securities laws. �
�
January 9, 2002�
Justice department begins criminal investigation of Enron�
�
January 10, 2002*�
Andersen acknowledges that it had destroyed documents�
�
January 15, 2002�
Andersen Partner, David Duncan, fired �
�
January 23, 2002�
Kenneth Lay resigns as Enron’s CEO�
�
January 24, 2002�
David Duncan refuses to testify in front of congressional hearings regarding shredding of “Enron-related documents.”�
�
January 25, 2002�
Clifford Baxter, who had reportedly “clashed” with Jeff Skilling over “accounting practices,” is found dead of an apparent suicide. �
�
February 2, 2002*�
Powers report released �
�
February 3, 2002*�
Andersen hires former Fed Chairman, Paul Volcker �
�
* Indicates that the event was also investigated by Chaney and Philipich 2002.





Sources: BBC, Houston Chronicle, and Washington Post
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Table III. - Change in Implied Volatility Ratio 





Panel A: 7-month window�
�
�
Before August 14�
After February 4�
Difference�
P-Value�
�
IV Ratio�
.8949�
.9343�
    .0394�
 0.0000�
�
Panel B: 5-month window�
�
�
Before October 16�
After February 4�
Difference�
P-Value�
�
IV Ratio �
.8679�
.9343�
    .0664�
 0.0000�
�






These are IV ratios of average implied volatility of firms audited by Andersen divided by average implied volatility of volatility of firms audited by others.  To establish a baseline, IV ratio equals average implied volatility of at the money call options with 30 days to maturity for S&P 500 firms audited by Arthur Andersen divided by average implied volatility of firms audited by others.  Trading dates in panel B were selected to attempt to minimize the effects of the September 11th attacks on implied volatilities.  By October 1, the average implied volatility for S&P 500 stocks had returned to its pre-attack levels.  
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Table IV. - Regressions Over Long-Term Windows


IV Ratio = constant + time dummy�
�
�
7-month�
5-month�
�
Constant�
0.8905(152.469)�
0.8936(374.628)�
�
Time dummy�
0.0721   (9.851)�
0.0819  (24.286)�
�
�
�
�
�
IV Ratio = constant + price ratio + time dummy�
�
�
7-month�
5-month�
�
Constant�
 1.0026 (1.305)�
 1.1005 (3.163)�
�
Price ratio�
-0.1118(-0.146)�
-0.1996(-0.595)�
�
Time dummy�
 0.0728 (8.269)�
 0.0746 (5.796)�
�
					





The IV Ratio is the average implied volatility of Andersen audited firms divided the average volatility of firms audited by other Big Five firms. The average price ratio is the average price of Andersen audited firms divided the price of firms audited by other Big Five firms. The 7-month window regression uses the twenty trading days before the August 14, 2001 resignation of Jeffrey Skilling and the twenty trading days following the February 2, and 3, 2002 co-announcements of the release of the Powers Report and the Andersen hiring of Paul Volcker.  The 5-month window regression uses the ten trading days before the October 16, 2001 Enron earnings announcement, and ten trading days following the February 2 and 3, 2002 co-announcements of the release of the Powers Report and the Andersen hiring of Paul Volcker.  (T-statistics are in parenthesis.)





�
Table V. - Changes in Auditor Implied Volatility Ratio Around Key Dates





Implied Volatility Ratio = (Average Implied Volatility of Andersen-audited firms) / (Average Implied Volatility of firms audited by other Big Five auditing firms)








Date/Event�
Before (days (-20,-1)�
(Days 0,1)


Difference


(P-value)�
Days (0,4)


Difference


(P-value)�
�
�
August 14, 2001: 


Enron CEO Jeffrey Skilling resign�
.8949�
.8959


.0010


(.4612)�
.8887


-.0062


(.1700)�
�
�
�
�
October 16, 2001: 


Enron reports loss�
.8662�
.8589


-.0073


(.2483)�
.8628


-.0034


(.3102)�
�
�
�
�
November 8, 2001: 


Andersen receives federal subpoena and Enron restates earnings�
.8615�
.8754


                 .0139**


(.0260)�
.8710


.0097**


(.0221)�
�
�
�
�
November 29, 2001: 


SEC investigation expanded to include Arthur Andersen�
.8687�
.8561


-.0126**


(.0425)�
.8616


-.0071*


(.0961)�
�
�
�
�
December 12, 2001: 


Joseph Berardino appears in front of Congress�
.8691�
.8926


.0235***


(.0049)�
.9040


.0349***


(.0000)�
�
�
�
�
January 10, 2002: 


Enron admits to shredding�
.8864�
.8889


.0035


(.4224)�
.8862


-.0002


(.4879)�
�
�
�
�
January 22, 2002: 


Enron employee claims shredding  (January 23) FBI begins investigation into shredding�
.8833�
.8854


.0021


(.4269)�
.8929


.0065***


(0000)�
�
�
�
�
January 24, 2002: 


David Duncan refuses to testify�
.8853�
.8963


.0110***


(.0000)�
.9209


.0357***


(.0002)�
�
�
�
�
February 2, 2002: 


Release of Powers Report and Paul Volcker hired�
.9031�
.9532


.0501***


(.0068)�
.9470


.0439***


(.0022)�
�
�



*     significant at 10% level


**   significant at 5% level


*** significant at 1% level


�
Table VI -- Regressions Around Key Dates





IV Ratio = constant + time dummy�
�
�
�
�
Nov 8�
Dec 12�
Jan 10�
Jan 24�
Feb 4�
�
Constant�
0.8947(351.27)�
0.9035(248.83)�
0.9107(442.96)�
0.9166(197.13)�
0.9477(158.65)�
�
Time dummy�
0.0055  (1.514)�
0.0180  (3.512)�
0.0083  (2.839)�
0.0489  (7.429)�
0.0265  (3.134)�
�
�
�
�
�
�
�
�
IV Ratio = constant + Price Ratio + time dummy�
�
�
Nov 8�
Dec 12�
Jan 10�
Jan 24�
Feb 4�
�
Constant�
 1.7259 (8.776)�
 2.7915 (9.935)�
 0.9390 (2.454)�
 2.4274 (1.986)�
 2.7536 (1.676)�
�
Price ratio�
-0.8106(-4.227)�
-1.8765(-6.720)�
-0.0284(-0.074)�
-1.5192(-1.236)�
-1.8085(-1.099)�
�
Time dummy�
-0.0003(-0.088)�
 0.0046 (1.336)�
 0.0081 (2.272)�
 0.0550 (6.732)�
 0.0238 (2.729)�
�



The IV Ratio is the average implied volatility of Andersen audited firms divided the average volatility of firms audited by other Big Five firms. The average price ratio is the average price of Andersen audited firms divided the price of firms audited by other Big Five firms.  Ten trading days before and after each event are used to calculate IV Ratio and Price Ratio.  (T-statistics are in parenthesis.)�



























